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P R E F A C E 

M Y i n t r o d u c t o r y t r e a t i s e o n t h e E n t o z o a h a v i n g l o n g b e e n 

o u t o f p r i n t , i t o c c u r r e d t o m e t h a t i n s t e a d o f a t t e m p t i n g 

a n o t h e r e d i t i o n i t w o u l d b e b e t t e r t o w r i t e a n e n t i r e l y n e w 

w o r k , e m p l o y i n g o n l y such f r a g m e n t a r y p o r t i o n s o f t h e o l d 

t r e a t i s e as , w o u l d h a r m o n i s e w i t h t h e f a r w i d e r d e s i g n I h a v e 

n o w i n v i e w . W h i l s t , t h e r e f o r e , I have f r e e l y u t i l i s e d a 

s e l e c t i o n o f t h e i l l u s t r a t i o n s g i v e n i n t h e e l e m e n t a r y v o l u m e , 

c o m p a r a t i v e l y f e w o f i t s pages have been i n c o r p o r a t e d i n t h e 

p r e s e n t w o r k . 

Dealing with parasites and parasitism after a manner not 

h i t h e r t o a t t e m p t e d I have p u r p o s e l y o m i t t e d m i n u t e a n a t o m i c a l 

d e s c r i p t i o n s , a n d , w i t h r a r e excep t i ons , I have a v o i d e d t h e 

i n t r o d u c t i o n o f c l i n i c a l de t a i l s . W h i l e b r i n g i n g t o a f o c u s t h e 

r e c o r d s o f , a n d p r i n c i p a l r e fe rences t o , a w i d e l y s ca t t e r ed , i n t r i 

ca te , a n d v o l u m i n o u s l i t e r a t u r e , i t has been m y c h i e f endeavour 

t o s u p p l y a b u n d a n c e o f o r i g i n a l m a t t e r o f a k i n d t h a t c a n n o t 

b e f o u n d i n t h e c o l u m n s o f a n y e x i s t i n g t r e a t i s e . W h e t h e r I 

h a v e succeeded o r n o t t h e e x p e r i e n c e d h e l m i n t h o l o g i s t a lone 

c a n j u d g e . H e , a t a l l even t s , w i l l pe rce ive t h a t t h e s u m m a r y , 

t h o u g h compres sed w i t h i n t h e space o f a m o d e r a t e - s i z e d oc tavo , 

can o n l y have r e s u l t e d f r o m sus t a ined e f f o r t . 

This treatise is not professional, that is to say, it does 

n o t c o n c e r n i t s e l f w i t h t h e r a p e u t i c s o r t h e c u r a t i v e t r e a t m e n t 

o f p a r a s i t i c a f f e c t i o n s ; y e t i t i n t r o d u c e s a n d he lps t o solve 
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m a n y quest ions r e l a t i n g to epidemics , endemics , a n d epizoot ics 

due to parasites. T h e m e d i c a l m a n w h o o n l y l ooks a t t h e 

phenomena of pa ras i t i sm as d i sp layed w i t h i n t h e h u m a n t e r r i 

t o r y mus t of necessity acquire a c ramped , n a r r o w , a n d d i s t o r t e d 

concep t ion of t h e ro l e p l a y e d b y parasi tes i n t h e p r o d u c t i o n 

of disease. L e t i t be f r e e l y g r a n i e d t h a t t o the p r a c t i s i n g 

p h y s i c i a n , as such, i t ma t t e r s l i t t l e h o w m a n y beasts, b i r d s , 

r ep t i l e s , or fishes p e r i s h annua l ly f r o m pa ras i t i c a f f e c t i o n s ; y e t , 

w h e n i t is demonst rable t h a t a l a r g e p r o p o r t i o n of the s t r i c t l y 

h u m a n entozoa r equ i re a change of hos ts—or , i n o the r w o r d s , 

need to pass t h r o u g h the bodies of t h e l o w e r a n i m a l s — t h e n i t 

is ev ident t h a t some acquaintance on his p a r t w i t h t h e entozoa 

i n f e s t i n g an ima l s becomes a p r ac t i c a l nece-ssity. K n o w l e d g e o f 

the k i n d here o f f e r ed w i l l o f t e n m a t e r i a l l y a i d h i m i n r e c o m 

m e n d i n g p r o p h y l a c t i c measures. M o r e o v e r , t h e » s t u d y o f 

compara t ive p a t h o l o g y , a lmost i g n o r e d i n E n g l a n d , conveys 

w i t h i t o ther lessons of h i g h value i n r e l a t i o n t o t h e h e a l i n g 

a r t . T h e grea t m i n d of J o h n H u n t e r c o m p r e h e n d e d a l l t h i s 

l o n g ago, as any s tudent of the b e a u t i f u l p repara t ions c o n t a i n e d 

i n the m u s e u m of the R o y a l Col lege of Surgeons m a y r e a d i l y 

convince h i m s e l f ; a n d t h i s is a l l t h e more n o t e w o r t h y , since t h e 

sub jec t concerns t h e p h y s i c i a n r a t h e r t h a n the surgeon . 

To the naturalist the second half of this book addresses 

i t s e l f i n a v e r y d i r e c t manner . W h e n engaged i n h i s dissec

t ions , an appeal to i t s pages w i l l o f t e n enable h i m t o decide a t 

once as to the species of parasi te a cc iden t a l l y encountered , a n d i f 

a f u l l diagnosis be demanded i t w i l l g u i d e h i m t o b e t t e r sources 

of i n f o r m a t i o n . M a n y hundreds o f correspondents , n o t h a v i n g 

r eady access t o the sys temat ic w r i t i n g s o f R u d o l p h i , D i e s i n g , 

a n d D u j a r d i n , have reques ted me t o i d e n t i f y t h e i r u finds."' I 

have r a r e l y o r never f a i l e d to c o m p l y w i t h t h e i r r e q u e s t s ; b u t 

i t is hoped t h a t the present w o r k m a y p rove o f r eady service t o 

subsequent i n q u i r e r s , a n d t h u s place a reasonable l i m i t u p o n t h e 

n u m b e r of f u t u r e app l i can t s . Since t h e m a n u s c r i p t o f t h i s w o r k 

was comple t ed I have rece ived D r v o n L i n s t o w ' s Compendium 
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dor HelmiutJiologie, w h i c h , f o r t h e pu rposes h e l d i n v i e w b y t h e 

a u t h o r , leaves l i t t l e t o b e d e s i r e d . 

Expressly to meet the requirements of the Sanitarian I 

h a v e d w e l t u p o n t h e d e v e l o p m e n t a l p h e n o m e n a e x h i b i t e d b y 

t h o s e paras i t es t h a t occas ion f a t a l h e l m i n t h i a s e s ; a n d , i n t h i s 

r e l a t i o n , I have n o t c o n f i n e d m y r e m a r k s t o t h e paras i tes t h a t 

a re i n j u r i o u s t o m a n i n a d i r e c t m a n n e r , b u t have e x t e n d e d m y 

o b s e r v a t i o n s t o t h e genes is o f those en tozoa t h a t p r o v e de s t ruc 

t i v e t o horses , t o beasts o f b u r d e n g e n e r a l l y , a n d t o o t h e r 

c r ea tu re s w h i c h , l i k e cats a n d dogs , are i n v a r i o u s w a y s s u b 

s e r v i e n t t o m a n ' s w a n t s . I t w i l l be seen t h a t i n t h i s w a y 

seve ra l ques t i ons r e l a t i n g t o t h e p u r i t y o f w a t e r a n d f l e s h -

f o o d , r e s p e c t i v e l y , h a v e been i n c i d e n t a l l y b r o u g h t u n d e r n o t i c e . 

• 

I n v i e w o f t h e m a g n i t u d e o f t h e t a s k w h i c h m y e n t h u s i a s m , 

p e r h a p s u n w a r r a n t a b l e , has l e d m e t o u n d e r t a k e , I k n o w f u l l 

w e l l h o w c o n s i d e r a t e l y m y f o r e i g n f r i e n d s a n d co r r e sponden t s 

w i l l d ea l w i t h t h e e r r o r s o f o m i s s i o n a n d c o m m i s s i o n t h a t t h e y 

w i l l c e r t a i n l y d e t e c t i n these pages . I f t h e r e be a n y educa ted 

pe r sons a t h o m e w h o s t i l l a f f e c t t o despise t h e r e v e l a t i o n s o f 

h e l m i n t h o l o g y , I can assure t h e m t h a t t h e i r p r e j u d i c e s a re 

m i s p l a c e d . T h e s t u d y o f t h e s t r u c t u r e a n d e c o n o m y o f a 

h u m b l e pa r a s i t e b r i n g s t o t h e i n v e s t i g a t o r n o s l i g h t i n s i g h t 

i n t o t h e w o r k i n g s o f n a t u r e . I f these w o r k i n g s canno t a t a l l 

t i m e s be p r o n o u n c e d t o be " g o o d a n d b e a u t i f u l / " t h e y m u s t a t 

leas t be c h a r a c t e r i s e d as " t r u e . " T h e k n o w l e d g e o f t h e t r u e 

— e s p e c i a l l y i f t h a t k n o w l e d g e b y i t s p r a c t i c a l a p p l i c a t i o n s be 

c a l c u l a t e d t o c o n f e r s u b s t a n t i a l b e n e f i t s u p o n m a n a n d h i s 

i n f e r i o r f e l l o w - c r e a t u r e s — o u g h t t o be h e l d i n h i g h es teem; b u t , 

a p a r t f r o m t h i s p u r e l y u t i l i t a r i a n v i e w , t h e r e r e m a i n s f o r t h e 

i n v e s t i g a t o r t h e d e l i g h t occas ioned b y t h e i n - r u s h o f n e w s c i e n t i f i c 

ideas . T h e average m i n d , b e i n g e i t h e r e s sen t i a l ly c o m m e r c i a l 

o r r i d i c u l o u s l y s e n t i m e n t a l , as t h e case m a y be , is t o t a l l y i n c a 

p a b l e o f c o m p r e h e n d i n g t h e m o t i v e p o w e r t h a t an imates a n d 

g u i d e s t h e v o t a r y of science. T h e la te P ro fesso r F a r a d a y , a 
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m a n w h o l l y u n t i n g e d b y the a m b i t i o n s of w e a l t h a n d power , 

once r e m a r k e d to me t h a t the re were no people so d i f f i c u l t t o 

i n s t r u c t as those w h o were i g n o r a n t o f t h e i r o w n i g n o r a n c e . 

I t is j u s t these v e r y persons w h o , w h e n p laced i n h i g h p o s i t i o n s 

of social, p o l i t i c a l , or profess iona l t r u s t , mos t p o w e r f u l l y c o n 

t r i b u t e t o check a na t ion ' s progress . T h e r e are too f e w 

genuine w o r k e r s at science i n t h i s c o u n t r y . A s one of t h e 

r a n k a n d f i l e , I c l a i m o n l y t o have hones t ly c o n t r i b u t e d m y 

m i t e . I should l i k e t o see a s m a l l a r m y of h e l m i n t h o l o g i s t s 

r ise up a n d l ay siege to the for t resses at present secure ly h e l d 

b y thousands of dea th -dea l ing parasites. 

T. S. C. 

74, PORTSDOWN R O A D , L O N D O N 

May, 1879. 
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Page 296, line 24 from the top, for " i n the glow-worm (Glomeris)," 
yriapod 'Glomeris) which is phosphorescent like the glow-worm." 



P A R A S I T E S . 

I N T R O D U C T I O N . 

No person can derive advantage from the study of parasites 
un less t h e s u b j e c t be a p p r o a c h e d i n a r i g h t f r a m e o f m i n d . I n 
o t h e r w o r d s , t h e s t u d e n t o f h e l m i n t h o l o g y m u s t , as a p r i m a r y 
d i s c i p l i n e , dispossess h i m s e l f o f a l l p r e c o n c e i v e d o p i n i o n s w h a t 
soever , a n d i n a n a t t i t u d e o f c h i l d - l i k e s i m p l i c i t y seek t r u t h 
f o r i t s o w n sake. U n l e s s t h e m i n d b e a b s o l u t e l y f r e e a n d 
u n f e t t e r e d i t c a n n o t r i g h t l y i n t e r p r e t t h e f a c t s o f t h i s p e c u l i a r 
d e p a r t m e n t o f b i o l o g i c a l science. Those s t u d e n t s w h o are 
n e r v o u s l y a n x i o u s t o r e c o n c i l e t h e conc lus ions o f m o d e r n science 
w i t h t h e ideas o f t h e i r f o r e f a t h e r s are c e r t a i n t o r e m a i n j u s t as 
i g n o r a n t o f t h e t r u e v a l u e a n d s i g n i f i c a n c e o f n a t u r e - t e a c h i n g s 
as a l l t h e i r f a t h e r s w e r e . 

W h e t h e r d e a l i n g w i t h t h e e x t e r n a l o r i n t e r n a l f o r m s , t h e 
s t u d y o f paras i tes o f m a n a n d a n i m a l s i s p r a c t i c a l l y one o f 
b o u n d l e s s e x t e n t ; a n d t h e r e i s p r o b a b l y n o d e p a r t m e n t o f 
k n o w l e d g e , possess ing a n equa l v a l u e i n r e l a t i o n t o t h e w e l f a r e 
o f m a n a n d beast , t h a t i s so t h o r o u g h l y m i s u n d e r s t o o d b y those 
w h o are d i r e c t l y conce rned i n t h e a p p r e c i a t i o n o f i t s r e v e l a t i o n s . 
T h i s has a r i s en f r o m a t o t a l m i s c o n c e p t i o n as t o cause a n d 
e f f e c t . M o s t peop le , n o t e x c l u d i n g even t h e vo t a r i e s o f t h e 
h e a l i n g a r t , f o l l o w i n g t r a d i t i o n , r e g a r d t h e i n t e r n a l parasi tes o r 
en tozoa as c rea tu res e i t h e r d i r e c t l y r e s u l t i n g f r o m c e r t a i n 
diseased c o n d i t i o n s o f t h e i r hosts o r as o r g a n i s m s w h i c h 
w o u l d n o t have e x i s t e d i f t h e i r bearers h a d been p e r f e c t l y 
h e a l t h y . N o t h i n g can be m o r e a b s u r d . S u c h a conc lu s ion is 
u t t e r l y a t va r i ance w i t h a l l l o g i c a l d e d u c t i o n f r o m k n o w n f a c t s . 
I t i s , h o w e v e r , q u i t e o n a p a r w i t h m u l t i t u d e s o f o t h e r p o p u l a r 
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delusions w h i c h , i n spi te of the advance o f science, w i l l p r o 
b a b l y never become w h o l l y e radica ted f r o m the p u b l i c m i n d . 
People who h o l d these no t ions e i the r cannot or do n o t desire 
to r e jec t a v i e w w h i c h has f o r t h e m a d o m i n a t i n g p o w e r a lmos t 
equal to t h a t o f any k n o w n r e l i g ious d o g m a . I n conversa t ion 
I have repeatedly no t i ced th i s t o be the case. These people are 
the v i c t i m s of educated ignorance a n d t h e y w i l l never a l l o w 
t h a t parasites are n a t u r a l deve lopments , a c c o m p l i s h i n g ends o r 
par ts of the o r d e r l y m y s t e r y w h i c h r e i g n s e v e r y w h e r e . Some 
of t h e m s t i l l c l i n g t o the creed t h a t the presence o f paras i tes , 
o f i n t e r n a l ones at least, be tokens evidence o f D i v i n e d i s f a v o r ; 
a n d t h e i r m i n d s are t r o u b l e d w i t h a l l sorts o f d i s t r e s s i n g a n d 
c h i l d i s h conceptions. I n t h e present age one w o u l d have 
t h o u g h t t ha t such r id icu lous ideas cou ld n o t be ser ious ly m a i n 
t a i n e d ; b u t ins tead of b e i n g re lega ted t o the l i m b o o f s i m i l a r 
" o l d w ives ' fables " t hey domina te the op in ions o f thousands 
of our so-called educated people. The genu ine searcher a f t e r 
t r u t h does n o t need to be t o l d t h a t a l l p reconcept ions o f t h i s 
order hopelessly obscure the m e n t a l v i s i o n . T h e y opera te t o 
render a j u s t and adequate u n d e r s t a n d i n g of t h e science of 
h e l m i n t h o l o g y imposs ib le . The b i o l o g i s t m a y say w h a t he l i s t s , 
b u t he k n o w s p e r f e c t l y w e l l t h a t the supers t i t ious m i n d w i l l 
con t inue to i gno re the precious and e l eva t i ng resul ts of s c i en t i f i c 
research, a n d t h a t i t w i l l p e r seve r ing ly con t inue to persuade 
i t s e l f t h a t i n t e r n a l w o r m s , parasites, and entozoa, o f w h a t e v e r 
k i n d , b e l o n g t o the ca tegory of " plagues " l i ab l e t o be d i s 
t r i b u t e d as special pun i shmen t s f o r h u m a n w r o n g - d o i n g . 

A s r e m a r k e d i n m y prev ious t rea t i se , t he best w a y of s t u d y i n g 
the entozoa is t o r e g a r d t h e m as c o l l e c t i v e l y f o r m i n g a p e c u l i a r 

fauna, des t ined to occupy an equa l ly pecu l i a r t e r r i t o r y . T h a t 
t e r r i t o r y is the wide-spread d o m a i n of the i n t e r i o r o f t h e bodies 
of m a n a n d animals . Each bearer or " hos t " m a y be v i e w e d 
as a con t inen t , and each p a r t or viscus o f h is b o d y m a y be 
r ega rded as a d i s t r i c t . E a c h d i s t r i c t has i t s special a t t r a c t i ons 
f o r p a r t i c u l a r pa ras i t i c f o r m s ; ye t , a t t h e same t i m e , ne i t he r 
the d i s t r i c t n o r the con t inen t are su i tab le as p e r m a n e n t r e s t i n g -
places f o r the invader . N o n e o f t h e i n t e r n a l parasi tes c e con t i nue 
i n one stay a l l have a t endency t o r o a m ; m i g r a t i o n is t h e 
soul of t h e i r p r o s p e r i t y ; change of residence the essent ia l of 
t h e i r ex i s t ence ; w h i l s t a b lockade i n the i n t e r i o r soon t e r m i 
nates i n degenera t ion and death. I repeat i t . T h e entozoa c o n 
s t i t u t e a special ised f auna . W h a t ou r n a t i v e c o u n t r y is t o 
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ou r se lve s , t h e b o d i e s o f a n i m a l s are t o t h e m . T o a t t a c k , t o 
i n v a d e , t o i n f e s t , i s t h e i r l e g i t i m a t e p r e r o g a t i v e . T h e i r o r g a n i 
s a t i o n , h a b i t s , a n d e c o n o m y are e x p r e s s l y f a s h i o n e d t o t h i s e n d . 

H o w r e m a r k a b l e a n d c o m p l e x is t h e i r s t r u c t u r e , a n d h o w pecu 
l i a r , d i v e r s e , a n d v a r i e d are t h e i r w a y s a n d w a n d e r i n g s , t h e 
c o n t e n t s o f t h i s v o l u m e w i l l , I t r u s t , s u f f i c i e n t l y e x p l a i n . T h e 
p u e r i l e h o r r o r w h i c h e v e n some s c i e n t i f i c persons a f f e c t t o 
d i s p l a y i n r e g a r d t o t h e s u b j e c t is a l t o g e t h e r o u t o f p lace . T o 
t h e r i g h t l y b a l a n c e d m i n d t h e s t u d y o f these m u c h abused 

e w o r m s " i s j u s t as a t t r a c t i v e as a n y o t h e r sec t ion o f z o o l o g y . 
H e l m i n t h o l o g y opens u p t o o u r v i e w m a n y o f t h e s t r anges t 
b i o l o g i c a l p h e n o m e n a o f w h i c h t h e h u m a n m i n d can t a k e 
cogn i sance ; w h i l s t a p r o f o u n d a n d e x t e n d e d k n o w l e d g e o f t h e 
s u b j e c t , i n a l l i t s b e a r i n g s , i s c a l c u l a t e d t o secure t o t h e c o m 
m u n i t y a r i c h p r a c t i c a l r e w a r d b y e n a b l i n g us t o do e f f e c t u a l 
b a t t l e w i t h n o t a f e w o f t h e m a n y i l l s o f l i f e t o w h i c h o u r flesh 
is h e i r . 

F u r t h e r o n t h e g e n e r a l advan tages t o be d e r i v e d f r o m t h e 
s t u d y o f pa ras i t es I c a n n o t he re d i l a t e , a n d i t becomes t h e less 
necessary t h a t I s h o u l d do so, s ince I have e n t e r e d u p o n t h e 
s u b j e c t v e r y f u l l y e lsewhere . T h e cha rac te r o f t h e p resen t w o r k , 
m o r e o v e r , imposes b r e v i t y . I f t h e p l a n w h i c h I n o w propose 
t o f o l l o w s h o u l d n o t be d e e m e d a l t o g e t h e r s a t i s f a c t o r y f r o m t h e 
p u r e l y z o o l o g i c a l s t a n d p o i n t , i t w i l l never the less have t h e 
a d v a n t a g e o f s i m p l i c i t y a n d n o v e l t y ; a n d k n o w i n g f u l l w e l l t h e 
d i f f i c u l t i e s t h a t m u s t s u r r o u n d a n y a t t e m p t t o g i v e a p e r f e c t 
c l a s s i f i c a t i o n o f t h e entozoa, cons ide red as a n a t u r a l g r o u p , I f e e l 
sure t h a t m y h e l m i n t h o l o g i c a l f r i e n d s w i l l c r e d i t m e w i t h 
e x e r c i s i n g a w i se d i s c r e t i o n i n s e l e c t i n g t h e s i m p l e s t a v a i l a b l e 
r u e t h o d o f a r r a n g e m e n t . M y p l a n , t h e r e f o r e , is t o devo te 
separa te sect ions o f t h i s w o r k t o t h e paras i tes o f t h e d i f f e r e n t 
classes o f v e r t e b r a t e d a n i m a l s , i n c l u d i n g m a n , t r e a t i n g o f t h e 
v a r i o u s species i n r e g u l a r succession. T h i s a r r a n g e m e n t is 
m e r e l y one o f conven ience a n d has n o r e f e rence w h a t e v e r t o 
c o n c e p t i o n s o f z o o l o g i c a l e q u i v a l e n c y as v a r i o u s l y i n t e r p r e t e d 
a n d m a i n t a i n e d b y a u t h o r s a n d i n v e s t i g a t o r s . T h e p a r a s i t i c 
g r o u p s w i l l be t a k e n u p i n t h e f o l l o w i n g o rde r , q u i t e i r r e s p e c t i v e 
o f t h e i r r e l a t i v e i m p o r t a n c e , a n d also w i t h o u t any a t t e m p t t o t r e a t 
each g r o u p w i t h equa l f u l n e s s . I n t h e m a t t e r o f r ecen t l i t e r a t u r e 
o n l y w i l l t h e p re sen t r e c o r d a n d s u m m a r y m a k e a n y a p p r o a c h 
t o w a r d comple teness , m y hope b e i n g t o r e n d e r t h i s t r ea t i s e 
i n d i s p e n s a b l e a n d t r u s t w o r t h y as a r eady means o f r e fe rence . 
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I . F L U K E S . T R E M A T O D A . — T h i s g r o u p embraces several f a m i 
l ies of parenchymatous w o r m s . T h e va r ious species e x h i b i t 
one or more suckers , w h i c h the o lder na tu ra l i s t s r e g a r d e d as so 
m a n y mouths or perforations. H e n c e the o r d i n a l t i t l e . T h e 
t e r m f l u k e is of Saxon o r i g i n , m e a n i n g a n y t h i n g f l a t . T h u s , 
i t has been app l i ed to sole-f ish o r f lounder s , t o t h e flattened 
halves of the t a i l of cetaceans, t o t h e blades of anchors , a n d so 
f o r t h . A l t h o u g h t h e c o m m o n l i v e r fluke is flat, m a n y species 
of t he o rder are r o u n d , b i convex , or even filiform o rgan i sms . 
I recognise s ix f ami l i e s :—Monostomiclce, Distornida, Amphisto-
midce, Tristomida, Polystomida, a n d Gyrodactylidce. M o s t o f 
t h e species are e n t o z o a l ; b u t m a n y adhere t o the surface o f 
the body of p i sc ine hosts . 

I I . T A P E W O R M S . C E S T O D A . — T h i s comprises n o t o n l y t h e 
t apeworms , b u t also t h e measles and o ther b l a d d e r - w o r m s o r 
cys t ic Entozoa of t h e o l d authors (Cys t i ca ) . T h e Greek w o r d 
Jcestos means a b a n d or g i r d l e ; hence t h e o r d i n a l t e r m above 
g i v e n . T h e b l a d d e r - w o r m s , i n c l u d i n g H y d a t i d s , C y s t i c e r c i , 
& c , are the l a r v a l stages of g r o w t h of va r ious t a p e w o r m s . 
T h e f u r t h e r r e d u c t i o n of t h i s o rder i n t o sub-orders o r f a m i l i e s 
requi res c a r e f u l a t t e n t i o n . A t present we have Tceniadce, Acan-
thotceniadce, Dibothridce (=BothriocephaUdce), DiphyllobothriJa, 
Tetrarhynchida, and Tetraphyllobothridce. A l l t h e genera a n d 
species are entozoal . The proposa l t o separate t h e snou ted 
or p r o b o s c i d i f o r m tapeworms (Rhynchotceniadce) f r o m those i n 
w h i c h the r o s t e l l u m is absent (Arhynchotaniadce) does n o t 
r e c o m m e n d i t s e l f t o m y j u d g m e n t . 

I I I . R O U N D W O R M S . N E M A T O D A . — T h i s series compr ises n o t 

o n l y l u m b r i c o i d or r o u n d w o r m s p roper , b u t also t h r e a d w o r m s . 
T h e t e r m derives i t s o r i g i n f r o m t h e Greek w o r d nema} s i g n i f y 
i n g a th read . I t l i k e w i s e inc ludes t h e s t rongy les , t h e t e r m 
stronguhs m e a n i n g r o u n d or c y l i n d r i c a l . T h i s is a v e r y ex tens ive 
g r o u p whose paras i t ic members are s t r i c t l y entozoal , w h i l s t t h e 
non-paras i t i c f o r m s are e i the r e n t i r e l y f r e e or t hey i n f e s t p l an t s 
Some of the so-called f r e e nemato ids l i v e i n t h e s l ime of 
animals . The a r t i f i c i a l c lass i f ica t ion b y Schneider , based o n the 
muscu la r system, places these parasites i n th ree w e l l - m a r k e d 
g roups , b u t I t h i n k i t a d isadvantage t o separate w i d e l y m a n y 
r e a l l y closely a l l i e d f o r m s . T h u s , i n h is Polymyarii w e have 
the gonus E u s t r o n g y l u s , a n d i n h i s Meromyarii t h e S t r o n g y l i 
p roper . M o s t of t h e genera m a y be f a i r l y i n c l u d e d i n t h e 
f o l l o w i n g f a m i l i e s : — A s c a r i d w , Cheiracanthida, Gucnllanidce 
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$fnmrjyJi<l(B, Tricliiuilce, Oxynrida, TrichoceplialidiR, FUnridce, 
Gordiidce, AnguilluHda. 

I V T H O R N H E A D E D - W O R M S . A C A N T H O C E P H A L A . — T h i s g r o u p 
embraces a s m a l l series o f paras i tes , w h i c h , i n g e n e r a l appear
ance , r e s e m b l e t h e n e m a t o d e w o r m s . T h e y d i f f e r , h o w e v e r , 
e s s e n t i a l l y , b e i n g , as t h e t e r m i n d i c a t e s , f u r n i s h e d w i t h sp ine -
c o v e r e d heads . T h e y are, m o r e o v e r , d e s t i t u t e o f d i g e s t i v e 
o r g a n s . T h e species are e n t o z o a l i n h a b i t , a b o u n d i n g p a r t i c u 
l a r l y i n f i shes a n d r e p t i l e s . A t p re sen t , a l l t h e k n o w n f o r m s 
are i n c l u d e d i n one f a m i l y (Ecliinorhynchidce), w h i c h also 
c o m p r i s e s o n l y a s i n g l e genus . 

V A N N E L I D P A R A S I T E S . S U C T O R I A . — I n t h i s c a t e g o r y one 
m u s t p l ace a l l such s u c t o r i a l a n n e l i d s as a f f i x t hemse lves 
t o hos t s f o r a l o n g e r o r s h o r t e r p e r i o d . M a n y o f t h e l eech 
l i k e paras i tes (Glepsinidte, a n d e spec i a l ly Mallacobdellida) 
r e m i n d one o f c e r t a i n f l u k e s (Tristoma, & c . ) possess ing ec tozoa l 
h a b i t s ; w h i l s t t h e leeches, p r o p e r l y so c a l l e d , a f f o r d ins tances 
o f t h e passage f r o m a s e m i - p a r a s i t i c t o w h a t has been ca l l ed t h e 
f r e e p a r a s i t i c m o d e o f ex i s t ence . I n t r o p i c a l c o u n t r i e s these 
c rea tu res v e r y r e a d i l y a t t a c h t hemse lves t o m a n a n d a n i m a l s , 
o f t e n c r e a t i n g severe d is t ress . T h e gene ra Glepsine a n d 
Hcemocharis a t t a c k m o l l u s k s a n d fishes r e s p e c t i v e l y . T h e 
species are a l l e c topa ra s i t i c a n d e x c e e d i n g l y n u m e r o u s . T h e y 
c a n n o t be d e s c r i b e d i n t h i s w o r k . 

V I . A R A C H N I D P A R A S I T E S . A R A C H N I D A ( p a r t o f ) . — T h e g r e a t 
class o f a r t i c u l a t e d , l i m b - j o i n t e d , o r , m o r e s t r i c t l y , a r t h r o -
podous a n i m a l s , i n c l u d e s a v a r i e t y o f paras i tes . T h e m i t e s , 
t r u e t i c k s , a n d s u c h l i k e c rea tu res , b e l o n g t o t h i s g r o u p . 
Some f e w o f t h e m are en tozoa l i n h a b i t , o the r s are o n l y pa r 
t i a l l y so, w h i l s t t h e m a j o r i t y are e n t i r e l y ec tozoal . O f t h e 
t w o g r e a t sect ions o f A r a c h n i d a , n a m e l y , P u l m o n a r i a a n d T r a -
chear ia , t h e l a t t e r a lone con ta ins s t r i c t l y pa r a s i t i c f o r m s . T h e 
p a r a s i t i c species b e l o n g to t h e f o l l o w i n g f a m i l i e s : — P e n t a s t o -
rnidte, Pycnogonida, Ixodidce, Acarida?, Gamasidce, HydracJt-
uida, Solpugida. T h e p a r a s i t i s m o f some of t h e species is 
v e r y p a r t i a l o r s l i g h t . T h u s , c e r t a i n o f t h e w a t e r m i t e s , i n t h e i r 
j u v e n i l e s ta te , d w e l l o n aqua t i c insec t s o n l y ; a n d t h e t i c k - l i k e 
Gamasida occur u p o n dung-bee t l e s . T h e o t h e r ec tozoal species 
a t t a c k v e r t e b r a t e d a n i m a l s , a n d severa l a t t a c h themse lves t o 
m a n h i m s e l f . T h e w h a l e l i c e (Cyamida) are here i n c l u d e d i n 
t h e Pycnogonida-, t h o u g h o f t e n p l aced b y zoolog is t s w i t h t h e 

Crus taceans . 
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V I I . CRUSTACEAN PARASITES. C R U S T A C E A (par t o f ) . — A l a r g e 
n u m b e r of species b e l o n g i n g to var ious w e l l - m a r k e d sections of 
t h i s grea t class of I nve r t eb ra t e s are paras i t i c i n t h e i r h a b i t s , m o s t 
of t h e m b e i n g compr i sed i n t h e so-called haus te l l a t ed g r o u p . 
T h e y are f a m i l i a r l y k n o w n to zoologis ts as Bp izoa . A s t h i s 
l a t t e r t e r m impl i e s , t hey are s t r i c t l y ectozoal i n charac te r , 
mos t of the species v i c t i m i s i n g fishes b y a t t a c h i n g themselves , 
n o t o n l y to the genera l surface of t h e b o d y , b u t also t o t h e 
eyes, and especially t o the g i l l s or branchiae. T h e species f o r 
the mos t p a r t b e l o n g to the f a m i l i e s Lemceiclo?, Caligida, Diche-
lestido?, a n d Argulidce. I n t h i s ca t egory m u s t l i k e w i s e be 
p laced t w o other f a m i l i e s b e l o n g i n g to the so-cal led i sopodous 
sect ion of edr ioph tha lmatous crustaceans. These are t h e Gymo-
thoido?, w h i c h a t t ach themselves to the t a i l s o f fishes, a n d t h e 
Bopyridce, w h i c h occupy t h e b r a n c h i a l c a v i t y of s h r i m p s . T h e 
na tu re of t h i s w o r k prec ludes any d e t a i l e d no t i ce o f t h e 
numerous members of t h i s sect ion. 

V I I I . I N S E C T P A R A S I T E S . I N S E C T A (pa r t o f ) . — T h e insec ts , 
p r o p e r l y so ca l led ( tha t is t o say, a r th ropodous , e v e r t e b r a t e d 
creatures, w i t h s ix l egs ) , are m a n y of t h e m essent ia l ly pa ras i t i c 
i n t h e i r hab i t s . T h e mos t i m p o r t a n t o f these are " b o t s " 
a n d o ther larvae o r m a g g o t s o f va r ious f l ies ( D i p t e r a ) . 
T h e var ie t ies of l i ce are also i n c l u d e d i n t h i s g r o u p . Some 
f e w of the insect parasi tes are s t r i c t l y entozoal i n h a b i t , a t 
least f o r a p a r t o f t h e i r l i f e t i m e , b e i n g p r e v i o u s l y a t t ached 
e x t e r n a l l y f o r a shor t p e r i o d o n l y . M o s t o f t h e f o r m s are 
essent ia l ly ectozoal . A v e r y l a rge n u m b e r of insect t o r m e n t o r s , 
a l t h o u g h d e r i v i n g n o u r i s h m e n t f r o m t h e i r v i c t i m s , a t t a c h t h e m 
selves to the an imals f o r so shor t a t i m e t h a t t h e y cannot be 
classed as parasites under the o r d i n a r y accep ta t ion of t h e t e r m . 
A s examples of the so-called f r e e p a r a s i t i s m , t h e a u t u m n a l 
f l ies (Tabanida?) and Stomoxys m a y be c i t ed . A l t h o u g h embrac 
i n g b u t f e w s t r i c t l y paras i t i c f o r m s we have t h e f o l l o w i n g : 
CEstrides, Hippoboscidce ( w i t h Melophagus), a n d Nyctcribiida. 
I n r e g a r d to the m a g g o t s of Muscidce a n d Sarcophagi, some of 
t h e m are pa ras i t i c on an imals a n d m a n , w h i l s t o thers are 
paras i t ic upon insects themselves . T h e larvae of Conopida? 
a t t a c k humble-bees i n t e r n a l l y . Those paras i t ic insects , p r o 
p e r l y so ca l led , w h i c h , l i k e ce r t a in of t h e crustaceans, are some
t i m e s spoken of as epizoa, compr ise th ree w e l l - m a r k e d f a m i l i e s . 
Thus , w e have Pediculida ( the source of lous iness) , Philo-
pteridce, and Liotheidai. B o t h of the l a t t e r embrace n u m e r o u s 
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species w h i c h f o r t h e m o s t p a r t c o n t e n t t hemse lves w i t h 
d e v o u r i n g t h e f e a t h e r s o f b i r d s a n d t h e h a i r s o f q u a d r u p e d s . 
I n a d d i t i o n t o these i t m a y be a d d e d t h a t some o f t h e r a t - t a i l e d 
larvae o r H e l o p h i l u s m a g g o t s (Syrphida;) are p a r a s i t i c i n m a n 
a n d q u a d r u p e d s , as are also t h e larvae o f t h e c h u r c h y a r d bee t l e 
(Blaptidce). T h e c lose ly a l l i e d Tenebrionidm a n d o t h e r coleo
p t e r o u s f a m i l i e s also s u p p l y v a r i o u s m a g g o t s possessed o f pa ra 
s i t i c h a b i t s . F l eas a n d b u g s come u n d e r V a n Beneden ' s c a t e g o r y 
o f f r e e pa ras i t e s . T h i s i s e q u i v a l e n t t o c a l l i n g t h e m n o n 
p a r a s i t i c paras i t es , a n exp re s s ion w h i c h l o o k s v e r y l i k e a c o n 
t r a d i c t i o n o f t e r m s . 

I X . P R O T O Z O A L P A R A S I T E S . P R O T O Z O A ( p a r t o f . ) — T h i s m i s 
ce l laneous assemblage o f m i n u t e c rea tures embraces a n u m 
b e r o f paras i tes o f v e r y l o w o r g a n i s a t i o n . I n t h e p resen t w o r k 
i t i s n e i t h e r des i r ab le n o r necessary t o h a z a r d a n y s t a t emen t s 
r e s p e c t i n g t h e i r p rec ise z o o l o g i c a l p o s i t i o n . I t is s u f f i c i e n t t o 
say t h a t t h e p a r a s i t i c p r o t o z o a are f o r t h e m o s t p a r t en tozoa l 
i n h a b i t , n o t a f e w of t h e m possess ing v e g e t a b l e a f f i n i t i e s . 
T h e m i c r o s c o p i c Bacterids, Gregarinida?, a n d Psorospermia?, 
c o m p r i s e a m u l t i t u d e o f o r g a n i s m s w h i c h are s t r i c t l y p a r a s i t i c 
i n t h e i r h a b i t s , w h i l s t a m o n g s t t h e Infusoria w e find n u m e r o u s 
f o r m s w h i c h , t h o u g h d w e l l i n g i n t h e i n t e s t i n a l canal o f t h e i r 
hos ts , do n o t d e r i v e n o u r i s h m e n t i n a d i r e c t m a n n e r f r o m t h e i r 
bea re r s . O f t h i s k i n d are Paramecium a n d Balantidium. T h e 
s epa ra t i on o f t h e psorospermias a n d gregar inas i n t o genera 
i s a t t e n d e d w i t h d i f f i c u l t y ; never the less , I have f o r conven ience 
l o n g r e c o g n i s e d v a r i o u s t y p e s u n d e r t i t l e s c o r r e s p o n d i n g w i t h 
t h e names o f t h e observers w h o first d i s c o v e r e d t h e m (Resslingia, 
Gvbleria, Lindermannia, a n d so f o r t h ) . O f necess i ty , t h e 
p r o t o z o a l paras i tes w i l l o n l y be i n c i d e n t a l l y n o t i c e d i n t h i s w o r k . 
I n t h i s c a t e g o r y I p l ace t h e f a l s e l y so ca l l ed " c a t t l e - p l a g u e 
bodies. '* T h e m i c r o c o c c i a n d b a c t e r i a h a r d l y come w i t h i n t h e 

p r o v i n c e o f t h e h e l m i n t h o l o g i s t . 
W i t h o u t p r e j u d i c e t o t h e f o r e g o i n g r e s t r i c t i o n s I m u s t a t t h e 

same t i m e observe t h a t t h e v a r i e d charac te rs p re sen ted b y t h e 
a b o v e - m e n t i o n e d g r o u p s show h o w i m p o s s i b l e i t is t o t r e a t t h e 
s u b j e c t o f p a r a s i t i s m adequa te ly , i f one is o b l i g e d t o con f ine h i s 
r e m a r k s t o t h e i n t e r n a l paras i tes or h e l m i n t h s p r o p e r . M a n y 
c rea tu res possessed of en tozoa l a n d ectozoal h a b i t s are paras i tes 
i n e v e r y l e g i t i m a t e sense of t h e t e r m , a n d y e t t h e y do n o t b e l o n g 
t o t h e class Hal mint ha i n i t s c o m m o n z o o l o g i c a l accep ta t ion . 
That class t a k e n b y i t s e l f m a y s t i l l be a l l o w e d to s t a n d p r e t t y 
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m u c h as I represented i t i n 1 8 6 4 ; b u t i n the present w o r k I 
cease to speak of the En tozoa as i n any sense the zoo log ica l 
equiva lent of the Helmintha. I p r e f e r t o e m p l o y t h e t e r m 
Entozoa i n i t s popu la r a n d w i d e r accepta t ion . I t c o n v e n i e n t l y 
stands thws, moreover , i n d i r e c t c o n t r a d i c t i o n t o t h e t e r m 
Ectozoa. 

A s t h i s w o r k t rea ts of parasites o n l y , I pu rpose ly r e f r a i n 
f r o m de a l i ng w i t h the Tu rbe l l a r i an s , a n d c e r t a i n o the r c rea tures 
usua l ly classed w i t h Vermes. T h e vague t e r m " w o r m s / " so 
o f t e n employed as the equiva len t o f Helmintha, is m i s l e a d i n g i n 
m a n y ways . I should l i k e t o see i t adop ted o n l y w h e n speak
i n g of the A n n e l i d a proper . I t w o u l d s t i l l have a s u f f i c i e n t l y 
w i d e a p p l i c a t i o n / seeing|bhat i t w o u l d i n c l u d e Leeches , E a r t h 
w o r m s , Na ids , T u b e d - w o r m s , Sea- lobworms , Sea-mice, N e r e i d s , 
a n d a host of o t h e r set igerous species. N o t w i t h s t a n d i n g t h e 
r emote connec t ion s u b s i s t i n g be tween " i n t e s t i n a l worms '* 
a n d w o r m s p r o p e r l y so ca l led , t h e n o t i o n t h a t , a n i n t i m a t e 
r e l a t i o n subsists be tween the l u m b r i c o i d h e l m i n t h s a n d e a r t h 
w o r m s w i l l p r o b a b l y never e n t i r e l y disappear f r o m t h e p o p u l a r 
or even f r o m t h e p rofess iona l m i n d . 

Since one of t h e p r i n c i p a l fea tures o f t h i s t r ea t i s e i s t o a f f o r d 
a handy means o f re fe rence t o t h e r i c h a n d e x t e n d e d l i t e r a t u r e o f 
pa ra s i t i sm, I here s u b j o i n a l i s t o f genera l a n d sys temat ic 
t reat ises . T o mos t o f these I sha l l c o n s t a n t l y r e f e r . F u l l 
special references t o de tached memoi r s w i l l appear i n the b i b l i o 
graphies scat tered t h r o u g h o u t the b o d y of t h e w o r k . 

B I B L I O G R A P H Y ( N O . 1 ) . — B r e m s e r , ' U e b e r lebende W i i r m e r 
i m l ebenden M e n s c h e n / V i e n n a , 1 8 1 9 ; F r e n c h e d i t . , b y 
G r u n d l e r , 1 8 2 4 . — I d e m , ' Icones h e l m i n t h i u m / V i e n n a , 1824. 
Cobbold, T. 8., ' En tozoa , an I n t r o d u c t i o n t o t h e S t u d y of H e l -
m i n t h o l o g y , w i t h reference more p a r t i c u l a r l y t o the Paras i tes o f 
M a n / L o n d o n , 1 8 6 4 ; Supp. , 1869 .—Reviews i n t h e ' L a n c e t / 
Sept . 2 4 t h , 1864, p . 3 5 3 ; i n t h e ' M e d . T i m e s a n d G a z . / Oc t . 
2 9 t h , 1864, p . 4 7 4 ; i n t h e ' A t h e n e e u m / Oc t . 1 5 t h , 1864, p . 
4 9 3 ; i n ' C o s m o s / Oct . 2 7 t h , 1864, p . 463 ; i n t h e ' R e a d e r / 
N o v . 2 6 t h , 1864, p . 668 ; i n t h e ' E d i n b u r g h V e t . R e v i e w / N o v ! , 
1864, p . 662 ; i n ' I n t e l l e c t u a l O b s e r v e r / v o l . v i , 1864, p . 190 ; 
i n t h e ' Q u a r t e r l y J o u r n a l o f Sc ience / N o . v , J a n u a r y , 1865, 
p . 1 4 5 ; i n the ' Qua r t . J o u r n . of M i c r . S c i e n c e / N e w Series, 
N o . 17, Jan . , 1865, p . 4 3 ; i n ' P o p u l a r Science R e v i e w / Jan . , 
1865, p . 2 1 4 ; i n t h e ' V e t e r i n a r i a n / Feb . , 1865, p . 9 7 ; i n t h e 
' M e d i c a l M i r r o r / Jan . , 1865, p . 2 3 ; i n t h e ' N a t u r a l H i s t o r y 
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R e v i e w ' f o r J u l y , 1 8 6 5 ; i n t h e ' B r i t i s h a n d F o r e i g n M e d i c o -
C h i r u r g i c a l R e v i e w , ' A p r i l , 1865, i n t h e ' E d i n b u r g h M e d i 
c a l J o u r n a l ' f o r A p r i l , p . 9 2 9 ; i n t h e ' S o c i a l Science R e v i e w ' 
f o r F e b . I , 1866, p . 1 6 9 ; i n ' D u b l i n Q u a r t . J o u r n . o f M e d i c a l 

Sc i ence ' f o r A u g . , 1 8 6 7 . — D a v a i n e , C I , ' T r a i t e des JSnto-
zoai res e t des m a l a d i e s v e r m i n e u s e s de l ' h o m m e et des a n i m a u x 
d o m e s t i q u e s , ' P a r i s , 1860 , 2 n d e d i t . , 1 8 7 7 - 7 9 . — D i e s i n g , G. M., 
' S y s t e m a h e l m i n t h u m , ' V i e n n a , 1 8 5 0 . — D u j a r d i n , F., ' H i s t o i r e 
n a t u r e l l e des h e l m i n t h e s o u v e r s i n t e s t i n e a u x , ' P a r i s , 1 8 4 5 . — 
Goeze, T. A. 8., ' V e r s u c h e ine r N a t u r g e s c h i c h t e d e r E i n g e -
w e i d e w i i r m e r t h i e r i s c h e r K d r p e r / B l a n k e n b u r g h , 1 7 8 2 . — 
Kuchenmeister, F., ' D i e i n u n d a n d e m K d r p e r des l e b e n d e n 

M e n s c h e n v o r k o m m e n d e n P a r a s i t e n , ' L e i p s i c , 1855, 2 n d . e d i t . , 
1 8 7 8 - 7 9 ; E n g . e d i t . , b y L a n k e s t e r , 1 8 5 7 . — Le Glerc, D.} ' A 
N a t u r a l a n d m e d i c i n a l H i s t o r y o f W o r m s b r e d i n t h e bod ies o f 
m e n a n d o t h e r a n i m a l s ' (sic), B r o w n e ' s e d i t . , L o n d o n , 1 7 2 1 . — 
Leuckart, R., ' D i e m e n s c h l i c h e n P a r a s i t e n , u n d d ie v o n i h r e n 
h e r r u h r e n d e n K r a n k h e i t e n , ' L e i p s i c u n d H e i d e l b e r g , 1863 -1876 . 
— R e d i , F.} ' D e a n i m a l c u l i s v i v i s quae i n c o r p o r i b u s a n i m a l i u m 
v i v o r u m r e p e r i u n t u r , o b s e r v a t i o n e s ; ' Coste 's e d i t i o n , Amste l a s -
d a m i , 1 6 8 8 . — R u d o l p h i , 0. A.}

 c E n t o z o o r u m sive v e r m i u m i n t e s -
t i n a l i u m h i s t o r i a n a t u r a l i s , ' A m s t e r d a m , 1 8 0 8 . — I d e m , c E n t o 
z o o r u m S y n o p s i s / B e r l i n , 1 8 1 9 . — V a n Beneden, P. J., ' A n i m a l 
Paras i t es a n d M e s s m a t e s / L o n d o n , 1876 . 

Seve ra l o f t h e above w o r k s , w h i l e p r o f e s s i n g t o dea l w i t h 
h u m a n pa ras i t e s o n l y , cove r m o r e o r less o f t h e w h o l e g r o u n d 
o f h e l m i n t h o l o g y . L e u c k a r t ' s w o r k i s i n v a l u a b l e i n t h i s 
r e s p e c t ; a n d i n t h e m a t t e r o f l i t e r a r y re fe rences o f a p r o f e s 
s i o n a l k i n d D a v a i n e ' s t r ea t i s e is i t s e l f w e l l n i g h e x h a u s t i v e . 
I n a n y o r d i n a r y v o l u m e i t i s n o t poss ib le t o g i v e a c o m p l e t e 
b i b l i o g r a p h y o f p a r a s i t i s m . I m a k e no p r e t e n s i o n t o do so 
h e r e ; neve r the les s , t h e l a r g e n u m b e r o f m o d e r n m e m o i r s t h a t 
I have r e c e i v e d f r o m t h e d i s t i n g u i s h e d w r i t e r s themse lves , 
enables m e t o r e n d e r t h i s p a r t o f m y b o o k v e r y u s e f u l . A s 
second o n l y i n i m p o r t a n c e t o t h e a b o v e - m e n t i o n e d w o r k s m a y 
be a d d e d t h e f o l l o w i n g — w h e t h e r m i n o r t rea t i ses , m e m o i r s , 
m o n o g r a p h s , c o m p r e h e n s i v e a r t i c l e s , o r r e p o r t s o f a g e n e r a l o r 
spec ia l cha rac t e r , r e s p e c t i v e l y . A s such i t w i l l be seen t h a t 
some o f t h e m are s u f f i c i e n t l y c o m p r e h e n s i v e , a n d t h e i r m e r e 
e n u m e r a t i o n w i l l enable t h e b e g i n n e r t o real ise s o m e t h i n g l i k e 
a f a i r e s t ima t e o f t h e scope o f h e l m i n t h o l o g y . I n t h e case o f 
m y o w n w o r k s I have v e n t u r e d t o a d d re ferences t o r e v i e w s 
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and notices, because many of the l a t t e r con ta in va luab le o r i g i n a l 
suggest ions made b y the var ious anonymous w r i t e r s . 

B I B L I O G R A P H Y ( N o . 2 ) . — B a s t i a n , H. C, " O n t h e A n a t o m y 
and P h y s i o l o g y of the N e m a t o i d s , paras i t ic a n d f r e e / ' ' P h i l o 
sophical T r a n s a c t i o n s / 1865 (see also B i b l i o g . , N o . 6 0 ) . — 
Oobbold, T. S., ' W o r m s ; a series of lec tures o n P r a c t i c a l H e l 
m i n t h o l o g y / L o n d o n , 1872 ; I t a l i a n e d i t i o n b y T o m m a s i . M i l a n , 
F lorence , & c , 1 8 7 3 . — I d e m , : The I n t e r n a l Parasi tes o f o u r 
Domes t ica ted A n i m a l s , ' L o n d o n , 1873; I t a l i a n ed i t , b y T o m m a s i , 
F lo rence , 1 8 7 4 . — I d e m , ' Tapeworms ( H u m a n ) , t h e i r Sources, 
V a r i e t i e s , a n d T r e a t m e n t / L o n d o n , 3 r d ed i t . , 1875. R e v i e w s 
(1st and 2 n d ed i t . , w i t h ' T h r e a d w o r m s " ) , i n ' B r i t , a n d F o r . 
M e d . - C h i r . Rev iew ' f o r 1867, p . 433 ; i n ' E d i n . M e d . J o u r n . ' 
f o r 1866-67, p . 1 0 7 ; i n ' L a n c e t / N o v . 10 th , 1866 ; i n ' P o p u l a r 
Science R e v i e w / Oc t . 1st, 1 8 6 6 ; i n ' I n t e l l e c t u a l O b s e r v e r / 
Oct . 1866 ; i n ' M e d . Press and C i r c u l a r / J an . 1 6 t h , 1 8 6 7 ; 
aga in i n the ' L a n c e t / f o r M a r c h 1 3 t h , 1 8 6 7 ; and 4 i n ' D u b l i n 
Quar t . J o u r n . of M e d i c a l Sc i ence ' f o r 1867, 3 r d e d i t . ; i n t h e 
' F i e l d / Sept . 2 5 t h , 1875 ; a n d i n ' P o p u l a r Science R e v i e w " 
f o r Jan . , 1 8 7 6 . — I d e m , ' Cata logue o f the Specimens o f E n t o z o a 
i n t he M u s e u m of the R o y a l Col lege of Surgeons o f E n g l a n d / 
L o n d o n , 1 8 6 6 ; n o t i c e d i n the ' L a n c e t ' f o r M a r c h 2 4 t h , 1866, 
p . 3 2 1 . — I d e m , " O n t h e best M e t h o d s o f d i s p l a y i n g E n t o z o a i n 
M u s e u m s / ' ' J o u r n . L i n n . Soc . / v o l . v i i i , p . 1 7 0 . — I d e m , ' N e w 
En tozoo t i c M a l a d y , ' & c , 1 8 6 4 ; p o p u l a r b r o c h u r e , r e v i e w e d i n 
t h e ' L a n c e t / F e b . 4 t h , 1865, p . 1 2 8 ; i n the ' A t h e n a e u m / J a n . 
21st , 1865, p . 87 ; i n the ' B r i t i s h M e d . J o u r n a l / Jan . , 1 8 6 5 ; i n 
the ' V e t e r i n a r y R e v i e w and S tockowner s ' J o u r n a l / N o . 2, N e w 
Series, Feb . , 1865, p . 7 6 ; i n t h e r R e a d e r / F e b . 4 t h , 1865, 
p . 1 4 2 ; i n ' M e d . T imes and Gaz." f o r June 2 n d , 1865 ; i n t h e 
' F i e l d ' f o r M a r c h 18 th , 1 8 6 5 . — I d e m , " P a r a s i t e s of M a n / ' 
f o r m i n g a series of a r t ic les c o n t r i b u t e d to t h e ' M i d l a n d 
N a t u r a l i s t / 1 8 7 8 - 7 9 . — I d e m , " No te s on E n t o z o a con ta ined i n 
the var ious M e t r o p o l i t a n M u s e u m s / ' i n ' L a n c e t / M a y 1 3 t h , 
1865, p . 5 0 3 . — I d e m , " R e p o r t o n Plica polonica, i n r e f e r 
ence to P a r a s i t e s / ' i n ' P a t h o l o g i c a l Soc. T r a n s . / 1866, p . 419 . 
• — I d e m , " R e p o r t on E x p e r i m e n t s r e spec t ing the D e v e l o p m e n t 
a n d M i g r a t i o n s of t h e E n t o z o a / ' ' B r i t i s h Assoc. R e p o r t s 3 

( B a t h M e e t i n g ) f o r 1864, p . I l l ; a n d b r i e f l y n o t i c e d i n 
' L a n c e t ' f o r Sept . 2 4 t h , 1 8 6 4 . — I d e m , Misce l laneous observa
t i ons , i n c l u d i n g " N o t e on Parasi tes i n t h e L o w e r A n i m a l s / ' 
i n ' D u b . M e d . P r e s s ' f o r F e b . 11 th , 1863, p . 1 5 4 . — I d e m , 
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" V e g e t a b l e s , F r u i t s , a n d W a t e r c o n s i d e r e d as sources o f I n t e s 
t i n a l W o r m s / " i n t h e ' P o p u l a r Sc ience R e v i e w ' f o r J an . , 1865, 
p . 1 G 3 . — I d e m ( a n o n y m o u s l y ) , " O n C o m p a r a t i v e P a t h o l o g y 
a n d T h e r a p e u t i c s " ( i n r e l a t i o n t o E n t o z o o t i c s ) ; l e a d i n g a r t . i n 
' L a n c e t 1 f o r D e c . 9 t h , 1865, p . 6 5 2 . — I d e m , " L i s t o f E n t o z o a , 
i n c l u d i n g P e n t a s t o m e s , f r o m a n i m a l s d y i n g a t t h e Z o o l o g i c a l 
S o c i e t y ' s M e n a g e r i e , b e t w e e n 1857-60 i n c l u s i v e , w i t h d e s c r i p 
t i o n s o f severa l n e w s p e c i e s / ' ' P r o c . Z o o l . S o c . / 1 8 6 1 . — I d e m , 
" R e m a r k s o n a l l t h e H u m a n E n t o z o a / ' ' P r o c . Z o o l . S o c . / 
1 8 6 2 ; a b s t r a c t s i n ' B r i t . M e d . J o u r n . ' f o r 1862, a n d i n 
' E d i n b . N e w P h i l . J o u r n . / v o l . x v i i , n e w series, 1863, p . 1 4 5 ; 
i n R e p o r t o f t h e ' P r o c e e d , o f t h e B r i t . Assoc . a t C a m b r i d g e / 
1 8 6 2 . — I d e m , " O u r F o o d - p r o d u c i n g R u m i n a n t s , a n d t h e Pa ra 
s i tes w h i c h r e s ide i n t h e m ; b e i n g t h e C a n t o r L e c t u r e s o f t h e 
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B O O K I . 

P A R A S I T E S O F M A N . 

WHATEVER notions people may entertain respecting the 
d i g n i t y o f t h e h u m a n race , t h e r e i s no g a i n s a y i n g t h e f a c t t h a t 
w e share w i t h t h e l o w e r a n i m a l s t h e r a t h e r h u m i l i a t i n g p r i v i l e g e 
a n d p r e r o g a t i v e o f e n t e r t a i n i n g a g r e a t v a r i e t y o f paras i tes . 
These are f o r t h e m o s t p a r t en tozoa l i n h a b i t . A s t h e paras i tes 
a re a p t t o cause s u f f e r i n g t o t h e bearer , a supe r s t i t i ous age 
s o u g h t t o i n t e r p r e t t h e i r presence as h a v i n g some c o n n e c t i o n 
w i t h h u m a n w r o n g - d o i n g . W e can n o w a f f o r d t o smi l e a t such 
e r roneous ideas . T h e i n t i m a t e r e l a t i o n s u b s i s t i n g b e t w e e n 
p a r a s i t i c f o r m s d w e l l i n g i n m a n a n d a n i m a l s , a n d t h e i r i n t e r 
dependence u p o n one ano the r , a lone suff ices t o p r e c l u d e t h e 
i dea t h a t parasi tes have been a r b i t r a r i l y p l a c e d w i t h i n t h e 
h u m a n beare r . I t w o u l d seem, i n d e e d , t h a t o u r ex is tence 
i s essent ia l t o t h e w e l f a r e a n d p r o p a g a t i o n o f c e r t a i n species 
o f paras i tes . P o s s i b l y i t is o n l y b y a c c e p t i n g t h e h y p o 
thes i s o f " N a t u r a l S e l e c t i o n " t h a t w e can escape t h e somewha t 
u n d i g n i f i e d c o n c l u s i o n t h a t t h e en tozoa w e r e expres s ly c r e a t e d 
t o d w e l l i n us, a n d also t h a t we w e r e i n p a r t d e s i g n e d a n d 
d e s t i n e d t o e n t e r t a i n t h e m . V i e w t h e m a t t e r as we m a y , t h e 
i n t e r n a l paras i tes o f m a n a n d an ima l s s t r i c t l y c o n f o r m t o a f e w 
w e l l - k n o w n t y p e s o f s t r u c t u r e , b u t these t y p e s b r a n c h o u t i n t o 
i n f i n i t e l y v a r i e d spec i f i c f o r m s . T h e v u l g a r m i n d sees n o t h i n g 
a t t r a c t i v e i n t h e m o r p h o l o g y a n d o r g a n i s a t i o n o f a pa r a s i t i c 
w o r m , a n d c o m m o n - p l a c e concep t ions o f t h e b e a u t i f u l c a n n o t 
be e x p e c t e d t o embrace w i t h i n t h e i r n a r r o w g ra sp t h e m a r v e l 
lous h a r m o n y a n d o r d e r t h a t pe rvade t h e s t r u c t u r e a n d e c o n o m y 
o f t h e i n d i v i d u a l m e m b e r s o f t h i s r e m a r k a b l e class o f b e i n g s . 
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S E C T I O N I . — T R E M A T O D A ( F l u k e s ) . 

Fasciola hepatica, Linneus.—The first form I have to con
sider is the c o m m o n l i v e r f l u k e . T h e p a r t t h i s entozoon p lays 
i n the p r o d u c t i o n of disease w i l l be f u l l y s ta ted w h e n t r e a t i n g 
of the parasites of the sheep a n d o ther r u m i n a n t s . A b o u t 
t w e n t y instances of i t s occurrence i n the h u m a n b o d y have been 
recorded . I t has been f o u n d benea th the s k i n i n t h e sole o f 
t h e f o o t (Giesker ) , a n d also under t h e scalp ( H a r r i s ) , a n d 
b e h i n d the ear ( P o x ) . I t s more f r e q u e n t seat is i n the l i v e r 
and ga l l -duc t s (Pallas, B r e r a , B i d l o o , M a l p i g h i ) a n d g a l l - b l a d d e r 
( P a r t r i d g e ) . The a l leged cases b y B a u h i n , W e p f e r , a n d Chabe r t 
are spurious , as is p r o b a b l y also t h a t g i v e n b y M e h l i s . D u v a l ' s 
case appears t o be genuine , b u t t h e occurrence o f t h e w o r m i n 
the p o r t a l v e i n was acc iden ta l . D r M u r c h i s o n has r eco rded a 
case, o c c u r r i n g at S t Thomas ' s H o s p i t a l , where a s o l i t a r y 
specimen was f o u n d i n t h e l i v e r . D r H . V Car te r also m e t 
w i t h the w o r m i n a y o u n g H i n d o o . 

I n the second h a l f o f t h e present w o r k I sha l l r ep roduce 
B lancha rd ' s a d m i r a b l e f i g u r e of t h e sexua l ly m a t u r e w o r m 
( F i g . 61 ) , accompanied b y a ca tegor ica l s ta tement r e s p e c t i n g 
the k n o w n fac t s of deve lopment . I n t h i s place, howeve r , I 
m a y observe t h a t t h e cases r eco rded b y Giesker , H a r r i s , a n d 
F o x h a d c lea r ly p o i n t e d to the c i rcumstance t h a t t h e h i g h e r larvse 
of t h i s f l u k e m u s t be a r m e d cercariee, o the rwise t h e y c o u l d n o t 
have bo red t h e i r w a y t h r o u g h t h e h u m a n s k i n . A s we sha l l see, 
D r W i l l e m o e s - S u h m ' s i nves t i ga t i ons have f u r n i s h e d evidence 
as to the t r u t h of t h i s suppos i t ion . F o r ana tomica l de ta i l s I r e f e r 
to m y i n t r o d u c t o r y t reat ise . I n t h e a d u l t state t h e l i v e r f l u k e 
has been k n o w n f r o m t h e earl iest t imes . W e have clear 
evidences t h a t i t was descr ibed b y Gabuc inus i n t h e year 1547, 
a n d also subsequent ly b y Corne l ius Gemma, w h o , i n a w o r k 
p u b l i s h e d some t h i r t y years l a te r , r e fe r s t o an epizoot ic disease 
p reva len t i n H o l l a n d d u r i n g the year 1552, a n d w h i c h was v e r y 
j u s t l y a t t r i b u t e d to the parasi te i n ques t ion . A f t e r t h i s da te 
m a n y w r i t e r s descr ibed t h e l i v e r f l u k e more or less accura te ly , 
a n d en t i re vo lumes were devo ted to t h e cons ide ra t ion o f t h e 
f o r m i d a b l e disease w h i c h i t occasions. T h e n o m e n c l a t u r e o f 
t h e parasi te has been a sub jec t of con t rove r sy . A m o n g s t 
na tu ra l i s t s i n gene ra l the c o m m o n l i v e r fluke is o f t e n de
sc r ibed unde r t h e c o m b i n e d gener ic a n d specif ic name of 
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Distoma hcpaticinn ; b u t t h e t i t l e i s b o t h i n c o r r e c t a n d i n a p p r o 
p r i a t e . T h e p r o p e r g e n e r i c a p p e l l a t i o n o f t h i s pa ras i t e is 
Fascial), as f i r s t p r o p o s e d b y t h e i l l u s t r i o u s L i n n e u s (1767) a n d 
s u b s e q u e n t l y a d o p t e d b y F . M i i l l e r ( 1 7 8 7 ) , B r e r a ( 1 8 1 1 ) , Ravn-
d o h r ( 1 8 1 4 ) , a n d o t h e r s . U n f o r t u n a t e l y E e t z i u s (1786) a n d 
Z e d e r (1800) c h a n g e d t h e g e n e r i c t i t l e w i t h o u t g o o d cause, 
a n d t h e m a j o r i t y o f w r i t e r s , f o l l o w i n g t h e i r a u t h o r i t y , r e f u s e d 
t o e m p l o y t h e o r i g i n a l n a m e , a l t h o u g h a c o n s i d e r a t i o n o f t h e 
d i s t i n c t i v e t y p e s o f s t r u c t u r e s eve ra l l y d i s p l a y e d b y t h e gene ra 
IHstoma a n d Fasciola f a i r l y d e m a n d e d t h e r e t e n t i o n o f t h e 
L i n n e a n t i t l e . I n l a t e r t i m e s M . B l a n c h a r d (1847) s t r o n g l y 
a d v o c a t e d t h e o r i g i n a l n o m e n c l a t u r e , a n d I have m y s e l f c o n 
t i n u a l l y u r g e d i t s a d o p t i o n . O n s o m e w h a t d i f f e r e n t g r o u n d s 
P r o f e s s o r M o q u i n - T a n d o n f o l l o w e d t h e same course . 

I n t h e s e x u a l l y m a t u r e s ta te t h e l i v e r f l u k e c o m m o n l y 
measures t h r e e f o u r t h s o f an i n c h i n l e n g t h , occas iona l ly r e a c h 
i n g a n e n t i r e i n c h o r even s i x t e e n l ines ; i t s g r ea t e s t b r e a d t h 
also v a r y i n g 1 " f r o m h a l f a n i n c h t o seven o r e i g h t l i ne s t r a n s 
v e r s e l y ; b o d y v e r y flat, p r e s e n t i n g d i s t i n c t d o r s a l a n d v e n t r a l 
sur faces , f r e q u e n t l y c u r l e d t o w a r d t h e l a t t e r d u r i n g l i f e ; u p p e r 
o r a n t e r i o r e n d s u d d e n l y c o n s t r i c t e d , p r o d u c e d a n d p o i n t e d 
i n t h e c e n t r e , f o r m i n g t h e so-ca l led head a n d n e c k ; p o s t e r i o r 
e x t r e m i t y less a c u m i n a t e d , somet imes r o u n d e d , or even s l i g h t l y 
t r u n c a t e d ; m a r g i n s s m o o t h , occas iona l ly a l i t t l e u n d u l a t e d , 
e spec ia l ly t o w a r d s t h e u p p e r p a r t ; o r a l sucke r t e r m i n a l , o v a l , 
r a t h e r s m a l l e r t h a n t h e v e n t r a l a c e t a b u l u m , w h i c h is p l a c e d 
i m m e d i a t e l y b e l o w t h e r o o t o f t h e n e c k ; r e p r o d u c t i v e o r i f i c e s 
i n t h e m i d d l e l i n e , a l i t t l e b e l o w t h e o r a l sucke r ; i n t r o m i t -
t e n t o r g a n u s u a l l y p r o t r u d e d a n d s p i r a l l y c u r v e d ; a c e n t r a l , 
l i g h t - c o l o u r e d space, c o v e r i n g t w o t h i r d s o f t h e b o d y f r o m 
above d o w n w a r d s , m a r k s t h e r e g i o n o f t h e i n t e r n a l m a l e r e 
p r o d u c t i v e o r g a n s , b e i n g b o r d e r e d o n e i t h e r s ide a n d b e l o w b y 
a c o n t i n u o u s d a r k b a n d , i n d i c a t i n g t h e p o s i t i o n o f t h e so-ca l led 
y e l k - f o r m i n g o r g a n s ; a s m a l l , b r o w n - c o l o u r e d , r o s e t t e - l i k e 
b o d y s i t u a t e d d i r e c t l y b e l o w t h e v e n t r a l a c e t a b u l u m , m a r k s 
t h e l i m i t s o f t h e u t e r i n e d u c t ; a series o f d a r k l i nes , b r a n c h i n g 
d o w n w a r d s a n d o u t w a r d s o n e i t h e r s ide, i n d i c a t e t h e p o s i t i o n o f 
t h e d i g e s t i v e o r g a n s ; g e n e r a l co lo r o f t h e b o d y pale b r o w n i s h 
y e l l o w , w i t h a s l i g h t rose t i n t . T h e su r face o f t h e b o d y , t h o u g h 
s m o o t h t o t h e n a k e d eye, i s c l o t h e d t h r o u g h o u t w i t h s m a l l 
e p i d e r m a l spines w h i c h d i m i n i s h i n size t o w a r d s t h e t a i l . 

I f a n y a r g u m e n t w e r e necessary t o show h o w des i rab le i t is 
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t o f u r n i s h f u l l descr ip t ions o f the commoner k i n d s of paras i te , 
I c o u l d adduce numerous instances t h a t have been b r o u g h t 
u n d e r m y no t i ce where p ro fes s iona l m e n a n d others have been 
e n t i r e l y m i s t a k e n as to the essent ial n a t u r e of t h e i r pa ras i t i c 
f inds . Thus , I have k n o w n an ins tance where a g rea t a u t h o r i t y 
o n the diseases of dogs has pers is ted i n a s se r t ing f o r t h e f r e e 
p r o g l o t t i d e s o f a t a p e w o r m a nematode o r i g i n ; a n d , i n l i k e 
manner , h u m a n t apeworm-segmen t s have f r e q u e n t l y been 
m i s t a k e n f o r independen t fluke parasi tes . One o f t h e m o s t 
r e m a r k a b l e instances o f t h i s k i n d is t h a t w h i c h I have else
where descr ibed as an e r r o r on t h e p a r t o f D r Ohaber t . M y 
reasons f o r so r e g a r d i n g his i n t e r p r e t a t i o n o f t h e f a c t s obse rved 
b y h i m s tand as f o l l o w s : 

I n the ' B o s t o n M e d i c a l a n d S u r g i c a l J o u r n a l ' f o r t h e years 
1852-53-54, D r J . X . Chaber t descr ibed several cases o f Taenia, 
a n d he aver red t h a t the t a p e w o r m s were associated w i t h 
numerous specimens of Distoma hepaticum. T h e passage of d i s -
tomes b y pa t ien t s d u r i n g l i f e was even r e g a r d e d b y D r C h a b e r t 
as i n d i c a t i v e of t h e presence of Taenia w i t h i n t h e in tes t ines . 
Sure ly , I r e m a r k e d , D r Chabe r t was m i s t a k e n . A r e n o t these 
so-called dis tomes t h e w e l l - k n o w n proglottides ? N o t w i l l i n g l y 
d o u b t i n g D r Chabert"s s ta tements , b u t desirous, i f poss ib le , o f 
v e r i f y i n g the accuracy o f h is conclusions , I w r o t e to h i m ( M a r c h 
2 2 n d , 1864) r e q u e s t i n g t h e l oan of a spec imen, b u t I was 
n o t f o r t u n a t e enough to receive a r e p l y . I n t h e " Case o f 
Taenia " i n a b o y f o u r a n d a h a l f years o l d , g i v e n i n t h e 4 9 t h j 
v o l . of the j o u r n a l , D r Chabe r t w r i t e s as f o l l o w s : — " I n c o n 
sequence of h i s pass ing t h e Distoma hepaticum, I conc luded he 
m u s t be a f f l i c t e d w i t h Taenia."' F u r t h e r on i t is added , that , 
t he a d m i n i s t r a t i o n o f an a s t r i n g e n t i n j e c t i o n " caused t h e d i s 
charge of i n n u m e r a b l e sma l l w o r m s (Distoma hepaticum)." I 
t h i n k t h i s is qu i t e decisive. T h e idea o f " i n n u m e r a b l e " flukes 
b e i n g expe l led i n t h i s w a y is a l t oge the r ou t of t h e ques t ion . 

T h e o n l y genuine case i n w h i c h any considerable n u m b e r o f 
D i s t o m a t a , of t h i s species, have been observed i n t h e h u m a n 
sub jec t is t h e one r e c e n t l y r ecorded b y D r P runac . I n t h i s 
ins tance t w o flukes were v o m i t e d a l o n g w i t h b l o o d i m m e d i a t e l y 
a f t e r t h e a d m i n i s t r a t i o n of salines (sel de Se igne t t e ) , a n d abou t 
t h i r t y were passed per a n u m . O n t h e f o l l o w i n g day , some 
t a p e w o r m p r o g l o t t i d e s h a v i n g been evacuated, b o t h salts a n d 
m a l e - f e r n e x t r a c t were a d m i n i s t e r e d . T h i s caused t h e e x p u l s i o n 
of an en t i re t a p e w o r m , a n d also abou t t w e n t y m o r e f l u k e s . N o t -
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w i t h s t a n d i n g t h i s success fu l t r e a t m e n t t h e haematemesis r e t u r n e d 
i n a b o u t a m o n t h , w h e n , finally, t h r e e m o r e f l u k e s w e r e v o m i t e d 
a n d t h e b l e e d i n g ceased. H a d n o t t h e paras i tes been sub
m i t t e d f o r i d e n t i f i c a t i o n t o a c o m p e t e n t obse rve r ( P r o f . 
M a r t i n s , o f M o n t p e l l i e r ) , some d o u b t m i g h t have been en te r 
t a i n e d as t o t h e genu ineness o f t h i s r e m a r k a b l e case. I n r e f e r 
ence t o D r P r u n a c ' s c o m m e n t s o n t h e f a c t s o f f l u k e - p a r a s i t i s m 
i n m a n , I w i l l o n l y r e m a r k t h a t D r K e r r ' s Chinese cases, t o w h i c h 
h e r e f e r s , w e r e p r o b a b l y due t o Distoma crassum a n d n o t t o D. 
hepaticum. T h e Chinese f l u k e s w i l l be n o t i c e d b e l o w . 

B I B L I O G R A P H Y ( N o . 3 ) . — F u l l r e fe rences t o de t a i l s o f t h e cases 
b y P a r t r i d g e , F o x , a n d H a r r i s are g i v e n i n A p p e n d i x B . t o 
L a n k e s t e r ' s E d i t , o f Kuchenmeister's M a n u a l . See also t h e 
w o r k s o f Davaine a n d Leuckart (I. c. B i b l . N o . 1 ) . — G a r t e r , 
I I . V., " N o t e o n Distoma hepaticum'" ( f r o m a p a t i e n t u n d e r t h e 
care o f M r P a n d o o r u n g ) , ' B o m b a y M e d . a n d P h y s i c a l Soc. 
Trans . " ( A p p e n d i x ) , 1 8 6 2 . — C h a b e r t , J. X . ( q u o t e d above ) . 
Murchison, G.] e C l i n i c a l L e c t u r e s o n Diseases o f t h e L i v e r , ( 2 n d 
E d i t . , A p p e n d i x ) , L o n d o n , 1 8 7 7 . — P r u n a c , D e l a D o u v e o u 
D i s t o m e h e p a t i q u e chez l ' h o m m e ; i n ' Gaze t t e des H o p i t a u x ' 
f o r D e c e m b e r , 1878 (p . 1147) . F o r f u r t h e r re fe rences i n t h i s 

w o r k , see B i b l i o g . N o . 4 9 . 
Distoma lanceolatum, M e h l i s . — A t least t h r e e ins tances o f 

t h e occu r r ence o f t h i s s m a l l fluke i n t h e h u m a n b o d y have been 
o b s e r v e d . T h e a u t h o r i t y f o r these cases res ts , s eve ra l ly , w i t h 
B u c h o l z , w h o f o u n d t h e m i n t h e g a l l b l a d d e r i n cons iderab le 
n u m b e r s a t W e i m a r ; w i t h C h a b e r t , w h o e x p e l l e d a l a r g e 
n u m b e r f r o m t h e i n t e s t i n e s o f a g i r l i n F r a n c e ; a n d w i t h 
K i i c h n e r , w h o o b t a i n e d f o r t y - s e v e n spec imens f r o m a g i r l i n 
B o h e m i a . P r o b a b l y m a n y s i m i l a r ins tances have been over 
l o o k e d , a n d K u c h e n m e i s t e r h i n t s t h a t D u v a l ' s paras i tes (above 
m e n t i o n e d ) m a y have b e e n t h i s species. A l t h o u g h t h i s w o r m 
w i l l a g a i n be i n c i d e n t a l l y n o t i c e d i n c o n n e c t i o n w i t h b o v i n e 
pa ras i t e s ( a n d i t s c i l i a t e d larvae w i l l also be r e f e r r e d t o w h e n 
d i s c u s s i n g t h e cha rac te r s o f t h e e m b r y o o f B i l h a r z i a ) , I here 
s u b j o i n a d i agnos i s o f t h e charac te rs o f t h e a d u l t paras i te . 
T h e l ance t - shaped l i v e r fluke i s a s m a l l flat h e l m i n t h , measur
i n g r a t h e r m o r e t h a n t h e t h i r d o f a n i n c h i n l e n g t h , a n d abou t 
one l i n e a n d a h a l f i n b r e a d t h , b e i n g also espec ia l ly charac
t e r i s e d b y i t s lanceola te f o r m ; t h e w i d e s t p a r t o f t h e b o d y 
co r re sponds w i t h a t r ansve r se l i n e d r a w n across t h e spot 
w h e r e t h e v i t e l l a r i a t e r m i n a t e b e l o w , a n d f r o m t h i s p o i n t , o n 

2 



18 PAEASITES OF MAN 

e i ther side, t h e w i d t h of the a n i m a l becomes g r a d u a l l y n a r r o w e d 
towards t h e e x t r e m i t i e s ; b o t h ends are p o i n t e d , b u t t h e i n f e r i o r 
or caudal one more obtuse ly t h a n the an t e r io r or o r a l e n d ; t h e 

genera l surface is smooth t h r o u g h o u t , 
a n d u n a r m e d ; t he r e p r o d u c t i v e o r i f i ces 
are p laced i n the c e n t r a l l i n e i m m e 
d ia t e ly i n f r o n t of the v e n t r a l sucker , 
a n d b e l o w the p o i n t a t w h i c h t h e i n 
tes t ine b i f u r c a t e s ; t he o r a l sucker i s 
nea r ly t e r m i n a l , a n d ^ " i n b r e a d t h , t h e 
v e n t r a l ace tabu lum b e i n g about t h e same 
d i a m e t e r ; t h e testes f o r m t w o l o b e d 
organs placed one i n f r o n t o f t h e o the r 
i n the m i d d l e l i n e o f t h e b o d y a n d 
d i r e c t l y be low the v e n t r a l s u c k e r ; t h e 
u t e r i n e canal is r e m a r k a b l y l o n g , f o r m 
i n g a series of t o l e r a b l y r e g u l a r f o l d s , 
w h i c h occupy t h e c e n t r a l a n d h i n d e r 
par t s o f the body , r e a c h i n g a lmos t t o 
the caudal e x t r e m i t y . T h e v i t e l l i g e n e 
g lands cover a l i m i t e d space, o n e i the r 
side of t h e cen t re of t h e b o d y near t h e 
m a r g i n . T h e foramen caudate c o m m u 
nicates w i t h a con t r ac t i l e vesicle , w h i c h 
passes upwards i n the f o r m of a c e n t r a l 
t r u n k - v e s s e l , ear ly d i v i d i n g i n t o t w o 
m a i n branches ; these l a t t e r r each as f a r 
f o r w a r d s as t h e oesophageal b u l b , oppo
site w h i c h o r g a n t h e y sudden ly c u r v e 
u p o n themselves, r e t r a c i n g t h e i r course 
f o r a considerable distance b a c k w a r d s ; 
t h e d iges t ive canals are s l i g h t l y w i d e n e d 
t owards t h e i r l o w e r ends, w h i c h occupy 
a l i n e nea r ly c o r r e s p o n d i n g w i t h t h e 
commencement o f the l o w e r fifth o f t h e 
b o d y ; the ova are conspicuous w i t h i n 

t h e u t e r ine f o l d s , w h i c h present a d a r k b r o w n i s h co lor i n 
f r o n t , pass ing t o a pale y e l l o w color be low. 

I n reference to K i c h n e r ' s r e m a r k a b l e case I r ep roduce an 
abs t rac t o f i t f r o m L e u c k a r t ' s account ( ' D i e m e n s c h l i c h e n 
Parasi ten," B d . i , s. 608 ) , the o r i g i n a l p a r t i c u l a r s o f w h i c h w e r e 
commun ica t ed t o L e u c k a r t b y D r K i c h n e r h i m s e l f : — 

FIG. 1.—The lancet-shaped fluke 
(Distoma lanceolatum), showing 
the disposition of the digestive 
and reproductive organs inter
nally. Viewed from behind; mag. 
about 12 diameters. After Blan-
chard. 
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" D r K i c h n e r ' s p a t i e n t was a y o u n g g i r l , t h e d a u g h t e r o f t h e 
p a r i s h s h e p h e r d a t K a p l i t z , h a v i n g been a c c u s t o m e d t o l o o k 
a f t e r t h e sheep ever s ince she was n i n e years o l d . T h e 
p a s t u r e w h e r e t h e a n i m a l s f e d was enc losed b y woods , b e i n g 
t r a v e r s e d b y t w o w a t e r d y k e s , a n d b e i n g , m o r e o v e r , also sup
p l i e d b y t e n l i t t l e s t a g n a n t poo ls . These r e se rvo i r s h a r b o u r e d 
n u m e r o u s a m p h i b i a a n d m o l l u s k s ( s u c h as Lymna?us a n d Palu-
dina), a n d t h e c h i l d o f t e n q u e n c h e d he r t h i r s t f r o m t h e h a l f 
p u t r i d w a t e r . P r o b a b l y she also p a r t o o k o f t h e watercresses 
g r o w i n g i n t h e d i t ches . A t l e n g t h h e r a b d o m e n became m u c h 
d i s t e n d e d , t h e l i m b s m u c h emac ia t ed , a n d h e r s t r e n g t h de
c l i n e d . H a l f a yea r b e f o r e d e a t h she was c o n f i n e d t o he r b e d , 
b e i n g a l l t h e w h i l e s h a m e f u l l y m a l t r e a t e d b y h e r s t e p - m o t h e r . 
D r K i c h n e r o n l y saw he r t h r e e days b e f o r e he r dea th , a n d 
a sce r t a ined t h a t she h a d c o m p l a i n e d o f p a i n ( f o r severa l years) 
o v e r t h e r e g i o n o f t h e l i v e r . A sectio cadaveris was o r d e r e d 
b y t h e G o v e r n m e n t , w h e n ( i n a d d i t i o n t o t h e e x t e r n a l evidences 
o f t h e c r u e l v io l ence t o w h i c h t h e p o o r c r ea tu re h a d been s u b 
j e c t e d ) i t was f o u n d t h a t she h a d an e n o r m o u s l y e n l a r g e d l i v e r , 
w e i g h i n g e leven p o u n d s , T h e g a l l - b l a d d e r w h i c h was v e r y 
m u c h c o n t r a c t e d a n d n e a r l y e m p t y , c o n t a i n e d e i g h t c a l c u l i a n d 
f o r t y - s e v e n specimens o f t h e Distoma lanceolatum, a l l o f w h i c h 
w e r e s e x u a l l y mature ."" 

A s I have r e m a r k e d i n a f o r m e r c o m m e n t o n t h i s s i n g u l a r 
case, one can have n o d i f f i c u l t y i n a r r i v i n g a t t h e c o n c l u s i o n 
t h a t these paras i tes w e r e o b t a i n e d f r o m t h e g i r l ' s s w a l l o w i n g 
t r e m a t o d e larvae, e i t h e r i n t h e i r f r e e o r i n t h e i r encys ted 
c o n d i t i o n . L e u c k a r t says i t was n o t poss ib le t o a sce r t a in 
w h e t h e r t h e paras i tes h a d a n y c o n n e c t i o n w i t h t h e ga l l - s tones , 
o r w h e t h e r t h e t w o malad ies , so t o speak, w e r e i n d e p e n d e n t 
o f each o t h e r ; y e t t h i s q u e s t i o n m i g h t p o s s i b l y have been 
s o l v e d i f t h e c a l c u l i h a d been b r o k e n u p i n o r d e r t o ascer ta in 
t h e i r s t r u c t u r e . I t i s j u s t poss ib le t h a t dead d i s tomes m a y 
h a v e f o r m e d t h e i r n u c l e i , a n d i f so, t h e c i r c u m s t a n c e w o u l d , 
o f course , p o i n t t o t h e w o r m s as t h e o r i g i n a l source o f t h e 
m a l a d y . 

So f a r as I a m aware , t h e a c t u a l t r a n s f o r m a t i o n s u n d e r g o n e 
b y t h e larvae o f Distoma lanceolatum have n o t been observed . 
T h e Planorbis marginatus has been c o n f i d e n t l y r e f e r r e d t o as 
t h e i n t e r m e d i a t e bea re r o f t h e cercariae o f t h e c o m m o n f l u k e , 
a n d L e u c k a r t supposes t h a t t h e same m o l l u s k h a r b o u r s t h e 
larvae o f t h i s species. T h e c i l i a t e d e m b r y o s c a r r y a b o r i n g 
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spine or t o o t h , and i t is mos t p robable t h a t the h i g h e r larvae 
are s i m i l a r l y a rmed . 

B I B L I O G R A P H Y ( N o . 4 ) . — K i c h n e r (see Leuckart), q u o t e d above. 
— C o b b o l d , ' E n t o z o a ' (p . 187 ) .—The case b y B u c h o l z ( r e p o r t e d 
as one of Fasciola hepatica) is g i v e n b y Jordens i n h i s w o r k 
(quoted b y D i e s i n g a n d L e u c k a r t ) ' E n t o m o l o g i e u n d H e l m i n -
t h o l o g i e des mensch l ichen K o r p e r s ' (s. 64, t a b . v i i , fig. 14) , 
1802 .—Chaber t ' s F r e n c h case is quo ted b y Rudolphi i n h i s ' E n t o -
zoo rum sive v e r m i u m , " & c . (loc. cit., B i b l . N o . 1 ) , p . 326 , 1808. 

Distoma crassum, B u s k . — T h i s l a rge species was o r i g i n a l l y 
d iscovered b y P r o f . B u s k i n the d u o d e n u m o f a Lascar w h o 
d i e d a t t h e Seamen's H o s p i t a l , 1843. I t , however , r e m a i n e d 
undesc r ibed u n t i l 1859, w h e n , w i t h t h e d iscoverer ' s a p p r o v a l , I 
gave some account o f i t to the L i n n e a n Socie ty . 

O f the f o u r t e e n o r i g i n a l specimens f o u n d b y M r B u s k , 
several have been los t . T h e one t h a t he h i m s e l f gave m e 
I handed over to P r o f . L e u c k a r t , a n d i t is figured i n h i s 
w o r k ( ' D i e mensch. Par.," s. 586 ) . A second is p re se rved i n t h e 
museum at tached t o t h e M i d d l e s e x H o s p i t a l , a n d a t h i r d is con 
ta ined i n the M u s e u m of the R o y a l Col lege o f Surgeons . T h i s 
l a s t -named specimen is t h e best o f t h e o r i g i n a l set. I t s u p p l i e d 
me w i t h t h e f e w deta i l s of s t ruc ture , figured i n o u t l i n e i n m y 
' I n t r o d u c t o r y T r e a t i s e ' ( f i g . 42 , p . 123) , p u b l i s h e d i n 1 8 6 4 ; 
a n d i t also i n p a r t f o r m e d t h e basis o f t h e d e s c r i p t i o n o f t h e 
species c o m m u n i c a t e d t o the L i n n e a n Soc ie ty i n June , 1859 
( " S y n o p s i s o f the Distomidae," ' p . 5, ' P r o c e e d i n g s , ' v o l . v ) . 
T h e la te D r L ankes t e r , i t is t r u e , was the first t o g i v e a d i s 
t i n c t i v e t i t l e t o t h i s entozoon (Distoma Bushii) ; b u t as t h e 
d iscoverer o b j e c t e d to t h i s n o m e n c l a t u r e , a n d as D r Lankes te r"s 
proposed t e r m s were unaccompanied b y any o r i g i n a l d e s c r i p t i o n , 
I reques ted M r B u s k to suggest a new name f o r t h e w o r m , 
w h i c h he a c c o r d i n g l y d i d . A s I subsequent ly p o i n t e d o u t , Y o n 
S iebo ld h a d a l ready e m p l o y e d the c o m p o u n d t i t l e Distoma cras
sum t o designate a sma l l fluke i n f e s t i n g the h o u s e - m a r t i n 
(Hirundo urbica) ; b u t f o r reasons s i m i l a r t o those w h i c h con
t r i b u t e d t o set aside D r L a n k e s t e r ' s n o m e n c l a t u r e , t h e t i t l e 
adop t ed i n m y synopsis at l e n g t h came t o be recogn i sed b y 
L e u c k a r t a n d b y o ther w e l l - k n o w n h e l m i n t h o l o g i s t s . B e f o r e 
t h i s r e c o g n i t i o n t o o k place, D r W e i n l a n d , o f F r a n k f o r t , h a d so 
f a r accepted Lankes t e r ' s nomenc la tu re as t o c a l l t h e species 
Dicroccelium Busldi. I n m y j u d g m e n t t he re are no su f f i c i en t 
g r o u n d s f o r r e t a i n i n g D u j a r d i n ' s genus. F u r t h e r , 1 m a y 

* 
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o b s e r v e t h a t , i n a d d i t i o n t o t h e a b o v e - m e n t i o n e d spec imens , 

t w o o t h e r s are p r e s e r v e d i n t h e M u s e u m a t K i n g ' s C o l l e g e . T h u s , 
o n l y five o u t o f t h e f o u r t e e n spec imens are s t i l l i n ex i s t ence . 

N o w e l l - a u t h e n t i c a t e d second i n s t a n c e o f t h e occu r rence o f 
t h i s w o r m t o o k p lace u n t i l t h e yea r 1873 , w h e n a m i s s i o n a r y 
a n d h i s w i f e f r o m C h i n a c o n s u l t e d D r George J o h n s o n r e 
s p e c t i n g pa ras i t e s f r o m w h i c h t h e y w e r e s u f f e r i n g . A f t e r a 
b r i e f i n t e r v a l , b o t h o f D r J o h n s o n ' s p a t i e n t s w e r e b y an ac t o f 
c o u r t e s y o n t h e p a r t o f t h i s e m i n e n t p h y s i c i a n p l a c e d u n d e r m y 
p r o f e s s i o n a l care . I need h a r d l y a d d t h a t D r J o h n s o n h a d 
f r o m t h e v e r y first r e c o g n i s e d t h e t r e m a t o d e cha rac t e r o f t h e 
pa ras i t e s . F r o m t h e p a t i e n t s t hemse lves I a s ce r t a ined t h a t 
t h e y h a d b e e n r e s i d e n t i n C h i n a f o r a b o u t f o u r years . D u r i n g 
t h a t p e r i o d t h e y h a d t o g e t h e r f r e e l y p a r t a k e n o f f r e s h vege 
t ab l e s i n t h e f o r m o f sa lad, a n d also occas iona l ly o f oys te rs , b u t 
m o r e p a r t i c u l a r l y o f fish, w h i c h , i n c o m m o n w i t h t h e oys te rs , 
a b o u n d i n t h e n e i g h b o u r h o o d o f N i n g p o . F r o m t h e i r s ta te
m e n t s i t a p p e a r e d t o m e t h a t t o one o r o t h e r o f these sources 
w e m u s t l o o k f o r a n e x p l a n a t i o n o f t h e f a c t o f t h e i r c o n c u r r e n t 
i n f e c t i o n . F l u k e larvae, as w e k n o w , a b o u n d i n m o l i u s k s a n d 
fish ; b u t w h e t h e r a n y o f t h e f o r m s h i t h e r t o f o u n d i n oys ters o r 
i n fish h a v e a n y g e n e t i c r e l a t i o n t o t h e flukes o f m a n , i s a ques
t i o n t h a t c a n n o t v e r y w e l l be s e t t l e d i n t h e absence o f d i r e c t 
e x p e r i m e n t a l p r o o f . I s h o u l d a d d t h a t i t was n o t u n t i l a f t e r 
t h e i r v i s i t t o t h e i n t e r i o r o f t h e c o u n t r y , some 130 m i l e s d i s t a n t 
f r o m N i n g p o , t h a t t h e s y m p t o m s ( w h i c h D r J o h n s o n i n t h e first 
i n s t ance , a n d m y s e l f subsequen t ly , cons ide red t o have been due 
t o t h e presence o f t h e paras i tes) m a d e t h e i r appearance. W h i l s t 
i n t h e c o u n t r y the m i s s i o n a r y a n d h i s w i f e f r e e l y p a r t o o k o f 
f r e s h w a t e r fish, a n d o n one occasion t h e y r ece ived a q u a n t i t y o f 
oys t e r s t h a t h a d been sent u p f r o m N i n g p o . T h e h u s b a n d 
assured m e t h a t t h e fish were a lways t h o r o u g h l y w e l l c o o k e d . 

I f i t be a s k e d w h a t w e r e t h e s y m p t o m s p r o d u c e d , I can o n l y 
f u r n i s h s u c h f e w a n d h i t h e r t o u n p u b l i s h e d p a r t i c u l a r s as t h e 
m i s s i o n a r y h i m s e l f s u p p l i e d . I need h a r d l y say t h a t he was a 
h i g h l y c u l t u r e d a n d i n t e l l i g e n t g e n t l e m a n , s ince o n l y such 
persons are chosen f o r m i s s i o n a r y w o r k i n C h i n a . 

F r o m i n q u i r i e s m a d e b y m e o n t h e 2 9 t h o f J a n u a r y , 1875, I 
l e a r n t t h a t t h e y l e f t N i n g p o i n N o v e m b e r , 1872, a n d t r a v e l l e d 
t h e n c e 130 m i l e s i n t o t h e i n t e r i o r o f t h e c o u n t r y . I n t h e 
f o l l o w i n g Sep t ember , o r a b o u t t e n m o n t h s subsequen t ly , t h e 
m i s s i o n a r y was a t t a c k e d w i t h d iar rhoea , w h i c h pe r s i s t ed u n t i l 
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expu l s ion of some of the parasites h a d occur red . A c c o r d 
i n g to the pa t ien t ' s s tatements t h i s resu l t , so f a r , was entirely-
due t o his h a v i n g been p laced on a m i l k d i e t ; th i s course 
of t r ea tmen t h a v i n g been r ecommended b y D r H e n d e r s o n , 
of Shanghae. T h e pa t i en t h imse l f a lways suspected t h e p r e 
sence of i n t e s t i n a l w o r m s of some sor t or o ther , a l t h o u g h a 
Japanese doc to r l aughed a t t h e idea of such a t h i n g . Some 
o the r doc to r t r ea t ed th i s miss ionary f o r parasi tes, a d m i n i s t e r i n g 
b o t h m a l e - f e r n a n d santonine w i t h o u t e f fec t . 

I t was n o t u n t i l several m o n t h s h a d elapsed t h a t h i s w i f e 
was a t t acked w i t h diarrhoea. I n b o t h cases the re was m o r e o r 
less flatus. T h e mo t ions were w h i t e , a n d the re were o the r i n d i c a 
t ions i m p l y i n g t h a t the l i v e r was a f fec ted . L a t e r on , s y m p t o m s 
o f i n d i g e s t i o n , w i t h h e a r t b u r n , set i n a n d became v e r y severe. 
S t reaks of b l o o d appeared i n the faeces, b u t t he re was no 
dysen te ry . F o r t h e mos t p a r t these s y m p t o m s were a t t r i b u t e d 
t o the effects of c l ima te . 

W h e n , i n t h e m o n t h of F e b r u a r y , 1875, I saw t h e m i s s i o n a r y 
a second t i m e , p ro fess iona l ly , I f o u n d t h a t a l l t h e o l d s y m 
p toms h a d r e t u r n e d . H e h a d a f o u l t o n g u e , t h e surface o f t h e 
b o d y was co ld , he f e l t ch i l l s , a n d the pulse , t h o u g h r e g u l a r , 
r eg i s t e red n i n e t y - s i x to the m i n u t e . I n d i g e s t i o n , nausea, head
ache, a n d diarrhoea h a d reappeared. N o t w i t h s t a n d i n g these 
f e b r i l e symptoms , so sa t i s f ied was the p a t i e n t h i m s e l f t h a t a l l 
h i s a i lmen t s were e n t i r e l y due to the presence of parasi tes , t h a t 
I f e l t i n c l i n e d to take t h e same v i e w of h i s case. A c c o r d i n g l y 
m y a t t e n t i o n was p r i n c i p a l l y d i r e c t e d to an e f f o r t f o r t h e i r e x p u l 
s ion ; and i n t h i s v i e w I ordered an aloet ic p i l l f o l l o w e d b y a 
cas tor -o i l emuls ion . T h i s h a v i n g no e f fec t , I subsequen t ly 
p resc r ibed aloes a n d assafoetida p i l l s , f o l l o w e d b y s c a m m o n y 
m i x t u r e . The ac t i on of the l a t t e r d r u g d i d n o t occasion g r i p i n g , 
b u t , a l t h o u g h e f f i c i en t , l e d o n l y t o nega t ive resu l t s . I shou ld 
m e n t i o n t h a t i n the pa t i en t ' s j u d g m e n t none o f t h e v e r m i f u g e s 
a d m i n i s t e r e d to h i m at any t i m e h a d exe r t ed any i n f l u e n c e i n 
t h e expu l s ion of the f lukes . H e was s t i l l t h o r o u g h l y impres sed 
w i t h the n o t i o n t h a t the m i l k d ie t , o rde red b y D r H e n d e r s o n 
was t h e sole cause of t h e i r expu l s ion . 

A s even a miss ionary c o u l d n o t l i v e b y m i l k alone I i n s i s t e d 
u p o n a m o r e subs tan t i a l d i e t . T h e m i l k , i ndeed , h a d occasion
a l l y been supp lemen ted b y L i e b i g ' s ex t r ac t of mea t a n d b y l i g h t 
far inaceous f o o d . W h e n I las t saw h i m ne i the r he n o r h i s w i f e 
h a d passed any more flukes, b u t t h e y d i d n o t f e e l sa t i s f ied t h a t no 
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m o r e g u e s t s r e m a i n e d . S o m e w h a t i m p r o v e d i n g e n e r a l h e a l t h , 
t h e m i s s i o n a r y r e s o l v e d t o g o b a c k t o h i s du t i e s i n C h i n a . I 
e x p r e s s e d m y f e a r s , h o w e v e r , t h a t h i s s t r e n g t h w o u l d p r o v e 
u n e q u a l t o t h e w o r k . 

F r o m t h e size a n d a l m o s t l e a t h e r y t e x t u r e o f t h e t w o flukes 
w h i c h w e r e i n t h e first i n s t a n c e s u b m i t t e d t o m y n o t i c e , I a t 
once r e c o g n i s e d t h e spec ies ; b u t as t h e y w e r e s p i r i t - s p e c i m e n s , 
I r e q u e s t e d t h a t i f a n y m o r e examples w e r e o b t a i n e d t h e y 
s h o u l d b e sent t o m e i n t h e f r e s h s ta te . F o r t u n a t e l y o t h e r s 
w e r e b r o u g h t i n a f e w days , w h e n , f r o m an e x a m i n a t i o n 
c o n d u c t e d w h i l s t t h e y w e r e s t i l l f r e s h , I was ab le t o m a k e o u t 
severa l de t a i l s o f s t r u c t u r e w h i c h h a d h i t h e r t o escaped n o t i c e . 
A l t o g e t h e r I secured seven specimens , t h r e e o f t h e m b e i n g i n a 
m u t i l a t e d c o n d i t i o n . . I n w h a t w a y these m u t i l a t i o n s (as s h o w n 
b y m y d r i e d specimens) o c c u r r e d I have n o t been able t o m a k e 
o u t , e i t h e r b y p e r s o n a l o b s e r v a t i o n o r b y q u e s t i o n i n g t h e 
beare rs . T w o of t h e paras i tes l o o k as t h o u g h p o r t i o n s h a d 
been c a r e f u l l y exc i sed near t h e cen t re . T h e n e w f a c t s I h a v e 
g l e a n e d w e r e d e r i v e d f r o m t h e e x a m i n a t i o n o f t w o c o m p a r a 
t i v e l y s m a l l spec imens , one o f w h i c h , d r i e d , has, b y P r o f . 
E-ol leston 's des i re , been depos i t ed i n t h e a n a t o m i c a l d e p a r t m e n t 
o f t h e U n i v e r s i t y M u s e u m a t O x f o r d . W h e n I t o o k occasion 
t o b r i n g some o f t h e n e w spec imens u n d e r M r B u s k ' s a t t e n t i o n , 
he a t once r e c o g n i s e d t h e m as r e f e r a b l e t o t h e species he h a d 
l o n g ago d i s c o v e r e d . 

T h e ea r l i es t l i t e r a r y n o t i c e o f Distoma crassum appeared i n 
D r B u d d ' s c lass ica l t r ea t i s e 1 O n Diseases o f t h e L i v e r f a n d i n 
i t t h e a u t h o r c o r r e c t l y s ta ted , f r o m da t a s u p p l i e d b y M r B u s k , 
t h a t these h u m a n flukes were " m u c h t h i c k e r a n d l a r g e r t h a n 
those o f t h e sheep ," b e i n g , i t i s a d d e d , f r o m " a n i n c h a n d a 
h a l f t o near t h r e e inches i n l e n g t h . " T h e l o n g e s t o f m y r ecen t 
spec imens , h o w e v e r , scarcely exceeds t w o inches , w h i l s t t h e 
smal l e s t a n d m o s t p e r f e c t ( the one a t O x f o r d ) measures less 
t h a n a n i n c h f r o m head t o t a i l . T h e g rea tes t w i d t h o f m y 
b r o a d e s t spec imen i s l i t t l e m o r e t h a n h a l f a n i n c h , o r ^ " 
N o n e o f t h e t w e l v e examples t h a t I have e x a m i n e d app roach 
t h e l e n g t h o f t h r e e i n c h e s ; b u t M r B u s k assured m e t h a t , 
j u d g i n g f r o m h is r e c o l l e c t i o n , some o f h i s specimens w e r e even 
l o n g e r t h a n t h a t . I f ea r , never the less , t h a t t h e e s t ima te g i v e n 
i n m y Synops i s i s somewha t e x a g g e r a t e d ; a t a l l events i t is so 
f o r average spec imens . 

T h e n e w a n a t o m i c a l f a c t s made o u t b y m e bear r e f e r ence 
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p r i n c i p a l l y t o t h e r e p r o d u c t i v e apparatus. "What else I have 
observed is f o r the most p a r t c o n f i r m a t o r y of t h e s ta tements 
made b y M r B u s k . I n pa r t i cu l a r , h is b r i e f account o f t h e 
p o s i t i o n and character o f t h e d iges t ive organs was n o t o n l y 
c o n f i r m e d by m y ear l ier examina t ions , b u t i s n o w r e - v e r i f i e d . 

I n t h e r ep resen ta t ion 
g i v e n i n m y f I n t r o 
d u c t i o n ' I showed i n 
d o t t e d o u t l i n e t w o 
l a r g e organs w h i c h I 
supposed t o be t h e 
testes. I d i s t i n c t l y ob 
served r a d i a t i n g l ines 
p r o c e e d i n g f r o m t h e 
cent re i n e a c h ; b u t 
I c o u l d n o t d iscover 
t h e s l i gh te s t t race o f 
any l i m i t i n g b o r d e r t o 
e i t he r o r g a n . I n o w 
f o u n d i n t h e same 
p o s i t i o n t w o n e a r l y 
c i r c u l a r f l a t t e n e d 
masses w i t h c l ea r ly 
d e f i n e d l i m i t s (i, Jc). 
N o d o u b t c o u l d be 
e n t e r t a i n e d as t o t h e 
t e s t i cu l a r character o f 
t h e l o w e r o r g a n (Jc). 
I n t h e o r i g i n a l d r a w 
i n g I f u r t h e r i n d i 
ca ted the presence o f 
a t h i r d a n d m u c h 

smal le r g l o b u l a r mass, 
w h i c h I t e r m e d t h e 
o v a r y ; b u t w h a t I 
supposed t o represen t 
t h i s o r g a n i n t h e 
p a r t i c u l a r spec imen 

f r o m w h i c h the a c c o m p a n y i n g i l l u s t r a t i o n was d r a w n t u r n s o u t 
t o be mere ly a h e r n i a l p r o t r u s i o n r e s u l t i n g f r o m i n j u r y (h). 
T h e r a d i a t i n g , b road , a n d b r a n c h i n g semina l duc ts are b e a u t i 
f u l l y d i s t i n c t i n one of m y specimens, f o r m i n g t h e mos t a t t r a c -

Fig -2.—The large human fluke (Disloma crassuni). a, Oral sucker ; 
b, intestine; c, csecal end of same; d, reproductive papilla; 
e, uterine rosette (the folds of which are not branched); /, one of 
the folds (in profile); g, vitellarium; k, hernial protrusion (the 
result of an injury to the specimen); i, upper testis; j, streaks 
or layers of seminal fluid which have escaped by rupture 
and assumed a branched appearance; k, lower testis uninjured 
(but slightly altered in outline from flattening); I, ventral sucker. 
Magnified 2 diameters. Original. 
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t i v e f e a t u r e o f t h e pa ras i t e ' s o r g a n i s a t i o n (k). I n consequence 
o f i n j u r y t o t h e s p e c i m e n w h i c h i s he re d r a w n , t h e u p p e r t e s t i s 
(i) d i s p l a y s n o s e m i n a l t u b e s . I m a d e o u t t h e f e m a l e r e p r o d u c 
t i v e o r g a n s w i t h m o r e comple teness . I n t h e o u t l i n e d r a w i n g 
g i v e n i n m y i n t r o d u c t o r y t r e a t i s e I h a d i n d i c a t e d t h e p r o b a b l e 
p o s i t i o n o f t h e u t e r i n e f o l d s ; r e d u c i n g t h e o r g a n t o t h e s i m p l e s t 
e x p r e s s i o n o f w h a t I c o n c l u d e d m u s t o b t a i n i n t h e n o r m a l 
c o n d i t i o n . M y c o n j e c t u r e was p e r f e c t l y c o r r e c t . T h e u t e r u s 
cons i s t s o f i r r e g u l a r l y f o l d e d t ubes , w h i c h , t h o u g h here a n d 
t h e r e a p p a r e n t l y b r a n c h i n g f r o m a c e n t r a l t u b e , are i n r e a l i t y 
f o l d e d e v e n l y u p o n t hemse lve s . T h e o v i d u c t c a n be d i s t i n c t l y 
t r a c e d t o i t s o u t l e t i n t h e r e p r o d u c t i v e p a p i l l a , w h i c h , as u s u a l 
i n t r u e D i s t o m e s , i s p l a c e d i n t h e m i d d l e l i n e , i m m e d i a t e l y 
above t h e v e n t r a l s u c k e r . I n m y e x a m i n a t i o n o f M r B u s k ' s 
o r i g i n a l spec imens I c o u l d n o t f i n d t h e s l i g h t e s t t r a c e o f 
v i t e l l i g e n e o r g a n s ; b u t i n m y f r e s h examples I n o t o n l y 
o b t a i n e d p r o o f t h a t these o r g a n s w e r e l a r g e l y d e v e l o p e d , 
b u t t h a t t h e i r l i m i t a t i o n s c o u l d b e f i x e d w i t h accuracy (g g). 
T h e y cons i s t ed o f t w o l a r g e e l o n g a t e d masses, one o n e i t he r 
s ide o f t h e b o d y , o c c u p y i n g a b o u t t w o t h i r d s o f t h e e n t i r e 
l e n g t h o f t h e pa ras i t e . T h e i r y o l k - v e s i c l e s w e r e d i s t i n c t l y 
s e e n ; b u t t h e m a i n e f f e r e n t canals w e r e o n l y he re a n d t h e r e 
t r aceab l e . C l e a r l y , t h e p o s i t i o n a n d c h a r a c t e r o f t h e y o l k -
f o r m i n g g l a n d s o f t h i s l a r g e h u m a n fluke are q u i t e u n l i k e those 
o f a n y o f i t s congeners . T h i s fluke i s a r e m a r k a b l y fine 
species, a n d , w h e n v i e w e d i n t h e f r e s h s ta te w i t h a p o w e r f u l 
p o c k e t - l e n s , p resen t s a m o s t s t r i k i n g appearance. I d i d n o t 
obse rve a n y cu taneous spines . I f o u n d t h e eggs t o p resen t a n 
average l o n g d i a m e t e r o f a b o u t S g 5 ' , b y ~5" i n b r e a d t h . T h e y 
are t h e r e f o r e s o m e w h a t s m a l l e r t h a n those o f t h e c o m m o n fluke. 
I n t h e spec imen p r e s e r v e d i n t h e H u n t e r i a n M u s e u m t h e r e was 
c o m p l e t e ev idence o f t h e presence o f an e x c r e t o r y o u t l e t a t t h e 
cauda l e x t r e m i t y ; b u t I d i d n o t succeed i n finding a n y t r ace o f 
t h e w a t e r - v a s c u l a r s y s t e m h i g h e r u p . I have no d o u b t , h o w 

ever , t h a t i t ex i s t s . 
A s r e g a r d s t h e a f f i n i t i e s o f Distoma crassum, i t is c lear t h a t 

t h i s T r e m a t o d e has l i t t l e i n c o m m o n e i t h e r w i t h t h e l i v e r - f l u k e 
o f c a t t l e a n d sheep (Fasciola hepatica), o r t h e s t i l l l a r g e r species 
o b t a i n e d b y m e f r o m t h e g i r a f f e (Fasciola gigantea). T h e 
s i m p l e c h a r a c t e r o f t h e d i g e s t i v e tubes o b v i o u s l y connects i t 
m o r e c lose ly w i t h t h e l ance t - shaped f l u k e (Distoma lanceolatum), 
the l a s t - n a m e d pa ra s i t e b e i n g , as a l r eady s h o w n , an occas ional 
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res ident i n the h u m a n l i v e r , where i t s presence, moreover , 
u n d o u b t e d l y c o n t r i b u t e d towards the p r o d u c t i o n of the f a t a l 
r esu l t . 

I n m y r e m a r k s on the miss ionary ' s d i e t i t is h i n t e d t h a t 
the N i n g p o oysters may have p l a y e d the role of i n t e r m e d i a r y 
bearers to the parasi te i n q u e s t i o n ; and as t e n d i n g i n some 
measure to s t r eng then t h i s n o t i o n , i t shou ld be b o r n e i n m i n d 
t h a t M r B u s k ' s o r i g i n a l f l uke -bea re r came f r o m t h e east. I t 
is n o t i m p r o b a b l e t h a t the Lascar host m a y have p a r t a k e n o f 
t h e same p a r t i c u l a r species o f f i s h or she l l - f i sh t h a t t h e 
miss ionary a n d h i s w i f e p a r t o o k of . B e t h a t as i t m a y , t h e 
f r e q u e n c y o f the occurrence of Trematodes a n d t h e i r larvae i n 
m a r i n e m o l l u s k s is w e l l k n o w n . A c c o r d i n g t o W o o d w a r d , 
several species of oys te r are so ld i n the I n d i a n a n d Chinese 
m a r k e t s . T h u s , i t w o u l d r equ i r e the s k i l l o f a ma laco log i s t t o 
de te rmine the p a r t i c u l a r species o f Ostretv t o w h i c h t h e N i n g p o 
oysters should be r e f e r r e d . 

M o n s . G i a r d is of o p i n i o n t h a t t h e s i n g u l a r larvae k n o w n as 
Bucephali a t t a i n sexual m a t u r i t y i n sharks a n d d o g - f i s h e s ; 
t h e r e f o r e i t is e x t r e m e l y u n l i k e l y t h a t the Bucephali s hou ld have 
been i n any w a y concerned i n the i n f e c t i o n o f ou r m i s s i o n a r y 
a n d his w i f e ; nevertheless t he re r ema ins t h e p r o b a b i l i t y t h a t 
these h u m a n bearers swa l lowed o the r k i n d s of T r e m a t o d e 
larvae w h e n they consumed the N i n g p o oysters . M o r e o v e r , i f 
i t should happen t h a t none o f t h e o the r larvae o c c u r r i n g i n 
oysters are capable of d e v e l o p i n g i n t o f l ukes i n t h e h u m a n 
t e r r i t o r y , i t y e t remains h i g h l y p r o b a b l e t h a t some one o r o t h e r 
of t he var ious encys ted (and t h e r e f o r e sexua l ly i m m a t u r e ) 
Trematodes k n o w n to i n f e s t m a r i n e fishes w i l l t u r n ou t t o be 
the representa t ive of ou r Distoma crassum. I n t h i s connec t i on 
w e m u s t n o t f o r g e t t h a t the f lesh o f the Salmonidce f o r m s t h e 
p robab le source o f h u m a n Bothriocephali; a n d there is some 
l i k e l i h o o d t h a t sa l t -water fishes, i f n o t ac tua l ly the p r i m a r y , 
m a y become ( a f t e r the manne r exp l a ined b y M . G i a r d ) t h e 
secondary i n t e r m e d i a r y bearers o f fluke-larvae. A t a l l events , 
I a m i n c l i n e d t o l o o k t o t h e N i n g p o oys ters , o r t o some 
o the r o f t h e var ious species of m a r i n e she l l - f i sh so ld i n eas te rn 
m a r k e t s , as the d i r ec t source o f Distoma crassum; f o r , i n 
a d d i t i o n to the bucepha lo id cercarians, w e have a b u n d a n t 
evidence o f the exis tence o f o ther a n d more h i g h l y deve loped 
fluke-larvae i n ma r ine b i v a l v e m o l l u s k s . 

I n t h i s connec t ion I w i l l o n l y f u r t h e r observe t h a t we possess 
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v e r y l i t t l e k n o w l e d g e o f t h e paras i tes w h i c h t a k e u p t h e i r abode 
i n t h e v i s c e r a o f savages. T h i s i g n o r a n c e r e su l t s p a r t l y f r o m 
t h e f a c t t h a t these u n t u t o r e d races, as p r o v e d b y t h e s t a t ement s 
o f K a s c h i n a n d o t h e r s , a c t u a l l y , i n t h e m a t t e r o f severe s y m 
p t o m s , s u f f e r m u c h less f r o m t h e presence o f i n t e s t i n a l w o r m s 
t h a n t h e i r c i v i l i s e d f e l l o w - m e n d o . T h e s u b j e c t i s w o r t h y o f 
f u r t h e r a t t e n t i o n , b u t n o one, so f a r as I a m aware , has ca red 
t o i n s t i t u t e t h e necessary i n q u i r i e s i n a m e t h o d i c a l w a y . I 
s t r o n g l y suspect t h a t severa l o f t h e h u m a n paras i tes w h i c h w e 
n o w cons ide r t o b e r a r e w o u l d be f o u n d t o b e a b u n d a n t i f b y 
means o f p o s t - m o r t e m e x a m i n a t i o n s a n d o t h e r m e t h o d s o f i n 
v e s t i g a t i o n w e c o u l d be m a d e a c q u a i n t e d w i t h t h e f a c t s o f h e l -
m i n t h i s m as t h e y occu r a m o n g s t t h e r a w - f l e s h a n d fish-eating 
savage t r i b e s . O f course a n y p e r s o n , n o t w i t h s t a n d i n g t h e 
u t m o s t care a n d c leanl iness , as i n t h e cases b e f o r e us , m a y 
c o n t r a c t a n o x i o u s p a r a s i t e ; never the less , s p e a k i n g g e n e r a l l y , 
i t m a y be sa id t h a t t h e measure o f i n t e r n a l p a r a s i t i s m a f f e c t i n g 
a n y g i v e n class o f people bears a s t r i c t r e l a t i o n t o t h e degree 
o f b a r b a r i s m s h o w n b y such persons i n t h e i r choice o f f o o d a n d 
d r i n k , a n d i n t h e i r m a n n e r o f e a t i n g a n d d r i n k i n g . T h i s 
s t a t e m e n t , i f t r u e , i s n o t d e s t i t u t e o f s a n i t a r y i m p o r t a n c e ; 
m o r e o v e r , i t app l i e s n o t a lone t o ourse lves , b u t also t o a l l t h e 
d o m e s t i c a t e d a n i m a l s t h a t serve o u r w a n t s . Cleanl iness is j u s t 
as necessary f o r t h e i r w e l f a r e as f o r o u r o w n . 

I n t h e s p r i n g o f 1878 m y p a t i e n t s r e t u r n e d f r o m C h i n a . 
T h e y h a d e x p e r i e n c e d f r e s h a t t a c k s f r o m t h e paras i te ; m o r e 
ove r , one o f t h e i r c h i l d r e n , a l i t t l e g i r l , was also v i c t i m i s e d b y 
t h e same species o f f l u k e . T h u s , i n one f a m i l y I have en 
c o u n t e r e d t h r e e cases o f fluke-helminthiasis due t o Distoma 
crassum ! One o f t h e w o r m s passed b y t h e l i t t l e g i r l per anum 
i s n o w i n m y possession. I t n o t o n l y shows t h e u p p e r t es t i s 
p e r f e c t l y , b u t also t h e m a n y t i m e s t r a n s v e r s e l y f o l d e d , s i m p l e , 
u t e r i n e rose t t e w h i c h is c e r t a i n l y n o t b r a n c h e d . T h e r e are 
also t races o f a n o r g a n w h i c h I t a k e t o be t h e c i r r h u s - p o u c h ; 
b u t I have n e v e r seen t h e penis p r o t r u d e d e x t e r n a l l y . 

F o r t h e purposes o f d iagnos i s I s u b j o i n t h e f o l l o w i n g cha
r a c t e r s . T h e Distoma crassum i s a l a r g e , flat h e l m i n t h v a r y 
i n g f r o m a n i n c h a n d a h a l f t o t w o a n d a h a l f inches i n l e n g t h , 
a n d h a v i n g a n average b r e a d t h o f five e i g h t h s o f an i n c h ; i t is 
e spec i a l ly also c h a r a c t e r i s e d b y i t s u n i f o r m a n d cons iderab le 
t h i c k n e s s , c o m b i n e d w i t h t h e presence o f a d o u b l e a l i m e n t a r y 
cana l w h i c h i s n o t b r a n c h e d ; t h e b o d y i s p o i n t e d i n f r o n t , a n d 
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ob tuse ly r o u n d e d p o s t e r i o r l y ; the i n t e g u m e n t b e i n g smoo th a n d 
u n a r m e d ; the r e p r o d u c t i v e or i f ices p laced i m m e d i a t e l y above 
t h e v e n t r a l s u c k e r ; t he testes f o r m t w o l a r g e r o u n d e d o rgans , 
s i t ua t ed be low the u t e r ine roset te , a n d disposed i n the m i d d l e 
l i n e , one i n f r o n t of the o t h e r ; t he u t e r i n e f o l d s occupy t h e 
f r o n t p a r t of the b o d y ; near the l a t e r a l m a r g i n s t he re are t w o 
l a rge v i t e l l i g e n e g lands , one on e i the r side o f t h e i n t e s t i n a l 
t u b e ; the exc r e to ry o rgan p r o b a b l y consists o f a c e n t r a l t r u n k 
w i t h d i v e r g i n g branches, o p e n i n g be low. 

B I B L I O G R A P H Y ( N O . 5 ) . — B u d d , o r i g i n a l no t i ce i n h is ' D i s 
eases of the L i v e r , " 2 n d e d i t i o n , quo ted b y L a n k e s t e r i n A p p e n 
d i x B to K i i c h e n m e i s t e r ' s ' M a n u a l of Pa ra s i t e s / p . 437 , 1857. 
— G o b b o l d , T. 8., " Synopsis of t h e DistomidtE," i n ' J o u r n . o f 
t h e Proceed, of the L i n n e a n Soc . / v o l . v , Z o o l . D i v . , 1860 
( o r i g i n a l d e s c r i p t i o n p . 5 ) . — I d e m , ' E n t o z o a / p . 193, 1864 .— 
Idem, " R e m a r k s o n the H u m a n F l u k e Fauna , w i t h especial 
reference t o recent add i t i ons f r o m I n d i a a n d the E a s t / ' t h e 
' V e t e r i n a r i a n , " A p r i l , 1 8 7 6 . — I d e m , " O n t h e supposed R a r i t y , 
N o m e n c l a t u r e , S t r u c t u r e , A f i i n i t i e s , a n d Source of t h e l a r g e 
H u m a n F l u k e (D. crassum)' L i n n . Soc. Jou rn . , " v o l . x i i , 
Z o o l . D i v . , 1876, p . 285 et seq.—Idem, " Observa t ions o n t h e 
la rge H u m a n F l u k e , w i t h notes o f t w o cases i n w h i c h a m i s 
s ionary a n d his w i f e were the v i c t i m s / " t h e ' V e t e r i n a r i a n / 
Feb . , 1 8 7 6 . — I d e m , " T h e new H u m a n F l u k e / " i n a l e t t e r 
p u b l i s h e d i n the ' L a n c e t / Sept., 1 8 7 5 . — L e i d y , i n ' P r o c e e d . 
A c a d . N a t . Sciences of Ph i l ade lph i a / see also D r M c C o n n e l F s 
paper quo ted be low ( B i b l . N o . 6 ) . — L e u c k a r t , 1. c , B d . I , s. 560 . 
— Weinland, 1. c. ( B i b l . N o . 2 ) , A p p e n d i x , p . 87 . 

Distoma Sinense, C o b b o l d . — T h e d i scovery o f t h i s species is 
due to P r o f . J . F . P. M c C o n n e l l , w h o " o n t h e 9 t h o f Sept . , 1874, 
f o u n d a l a rge n u m b e r o f flukes i n t h e l i v e r of a Chinese, o b 
s t r u c t i n g t h e b i l e ducts."" T h e species measures T

7

5 " i n l e n g t h , 
b y f i n b r e a d t h , the eggs b e i n g b y ^ 6 g " D r M c C o n n e l l 
showed i n his o r i g i n a l m e m o i r t h a t t h e w o r m cannot w e l l be 
c o n f o u n d e d w i t h Fasciola hepatica, w i t h Distoma lanceolatum, 
or w i t h D. conjunctum. I n t h i s conc lus ion he was s u p p o r t e d 
b y D r T . R . L e w i s , w h o e x a m i n e d t h e specimens w i t h h i m . 
I n a l e t t e r c o m m u n i c a t e d to the ' Lance t , " q u o t e d above, I 
p roposed the n o m e n c l a t u r e here g i v e n ; b u t P r o f . L e u c k a r t , 
unaware of t h i s step, a f t e r w a r d s sugges ted t h e t e r m s Distomum 
spatulatum. L a t e r on I rece ived numerous specimens f r o m 
Ca lcu t t a , t he e x a m i n a t i o n of w h i c h enabled me t o c o n f i r m t h e 
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a c c u r a c y o f t h e o r i g i n a l d e s c r i p t i o n . A s r e g a r d s t h e m a l e 
o r g a n s i n t h e s u b j o i n e d figure, i t w i l l b e seen, b y c o m p a r i n g t h e 
l e t t e r i n g a n d r e fe rences , t h a t I have i n 
t e r p r e t e d t h e f a c t s o f s t r u c t u r e some
w h a t d i f f e r e n t l y f r o m P r o f . M c C o n n e l l . 

I n t h e m o n t h o f D e c e m b e r , 1874 , a 
Ch inese d i e d i n t h e C i v i l H o s p i t a l a t 
P o r t L o u i s , M a u r i t i u s , w h i l s t he was 
u n d e r t h e care o f D r W i l l i a m M a c -
g r e g o r , c h i e f m e d i c a l o f f i c e r o f t h e 
C o l o n y o f F i j i . T h e p o s t m o r t e m revea l ed 
t h e presence o f a v e r y g r e a t n u m b e r o f 
f l u k e s i n t h e b i l e - d u c t s . D r M a c g r e g o r 
d e s c r i b e d these paras i tes w i t h g r e a t care, 
a n d h a v i n g f a v o r e d m e w i t h a c o p y of 
h i s m a n u s c r i p t I a t once r e c o g n i s e d t h e 
w o r m s t o b e i d e n t i c a l w i t h t h e species 
d i s c o v e r e d b y M c C o n n e l l . I also r e 
c e i v e d t h r o u g h D r H e n r y C l a r k , o f Glas 
g o w , t w o M a u r i t i u s spec imens , w h i c h 
w h e n c o m p a r e d w i t h t h e C a l c u t t a e x a m 
ples p r o v e d t o b e spec i f i c a l l y i d e n t i c a l . 
D r M a c g r e g o r " s paper , c o m m u n i c a t e d t o 
t h e G l a s g o w M e d i c o - C h i r u r g i c a l S o c i e t y , 
g i v e s f u l l p a r t i c u l a r s o f t h e h e l m i n t h i a s i s 
assoc ia ted w i t h t h i s paras i t e , w h i l s t b o t h 
h i s a n d P r o f . M c C o n n e l T s accoun t o f t h e 
s t r u c t u r e o f t h e w o r m are r e m a r k a b l y 
c o m p l e t e i n de t a i l s , a n d w e l l i l l u s t r a t e d . 
I t i s n o t a l i t t l e CUrioUS t o n o t i c e t h a t Fi G. 3.—The Chinese fluke '(Dis-

, , , l . i •. i • • T • tomaSiuense).a,Or'dl sucker; b, 
a l t h o u g h these paras i tes w e r e o b t a i n e d i n 
c o u n t r i e s f a r r e m o v e d f r o m C h i n a , t h e y 
w e r e i n b o t h in s t ances t a k e n f r o m 
Chinese ; m o r e o v e r , f r o m t h e s t a t emen t s 
o f M a c g r e g o r , i t appears v e r y p r o b a b l e 
t h a t t h e paras i tes i n q u e s t i o n are a c o m 
m o n source o f l i v e r disease. W i t h o u t d o u b t o r i e n t a l h a b i t s 
are e m i n e n t l y f a v o r a b l e t o f l u k e i n f e c t i o n , f o r w e are n o w 
a c q u a i n t e d w i t h f o u r species o f f l u k e s whose g e o g r a p h i c a l r a n g e 
i s l i m i t e d t o eas t e rn p a r t s . 

B I B L I O G R A P H Y ( N O . 6 ) . — M c C o n n e l l , J. F. P . , " R e m a r k s o n 
t h e A n a t o m y a n d P a t h o l o g i c a l r e l a t i o n s o f a n e w species o f 

oesophageal bulb; c, intestine; 
c1, csecal end; d, ventral sucker; 
e, genital pore; f , uterine 
folds; g, ovary; h, vitellarium ; 
i, vitelligene duct; k, upper 
seminal reservoir; /, testes; 
m, lower seminal pouch; o, 
vas deferens; p, pulsatile vesi
cle; p', water vessel. After 
McConnell. 
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L i v e r - f l u k e / ' ' L a n c e t / A u g . 1875 ; r ep r . i n t h e ' V e t e r i n a r i a n / 
Oc t . , 1 8 7 5 ; also i n the < L a n c e t / M a r c h 1 6 t h , 1878, p . 4 0 6 . — 
Macgregor, W., " A new f o r m of P a r a l y t i c Disease, associated 
w i t h t h e presence of a new species of L i v e r Paras i te (Distoma 
Sinense)," ' Glasgow M e d . Journ." f o r J an . , 1 8 7 7 ; also i n the 
' L a n c e t ' f o r M a y 2 6 t h , 1877, p . llh.—Gobbold, T. S., i n a no te 
to the < L a n c e t / Sept., 1875, and i n the A p p e n d i x t o M a c g r e 
gor ' s paper, p . 15, 1877 —Leuckart, B., 1. c , B d . i i , s. 8 7 1 , 1876. 

Distoma conjuncture, C o b b o l d . — T h e l i t t l e fluke w h i c h I first 
d iscovered i n the ga l l -duc t s of an A m e r i c a n f o x (Canis fulvus) 
was f o u r t e e n years a f t e r w a r d s ob t a ined f r o m p a r i a h dogs i n 
I n d i a b y D r . T . R . L e w i s (1872) ; b u t i t r e m a i n e d f o r P r o f . 
M c C o n n e l l t o show tha t t h i s entozoon also invades t h e h u m a n 
subjec t (1874) . A second instance of i t s occurrence i n m a n 
was recorded i n 1876. W e a l l figured t h e w o r m , a n d i n 
respect of genera l deta i ls our descr ip t ions f o r t h e m o s t p a r t 
agreed ( f i g . 56 ) . T h e w o r m s f r o m t h e d o g a n d f o x gave a n 
average of \" i n l e n g t h , b u t the m a j o r i t y of those f o u n d b y 
M c C o n n e l l i n m a n were f u l l y § " f r o m head t o t a i l . 

W r i t i n g i n the s p r i n g o f 1876 D r M c C o n n e l l says : — " I n 
t h e ' L a n c e t ' f o r t h e 21st o f A u g u s t , 1875, I p u b l i s h e d t h e 
desc r ip t i on of a new species o f l i v e r - f l u k e f o u n d i n t h e b i l e -
duc t s of a C h i n a m a n (sic) w h o d i e d i n t h i s hosp i t a l . D r Spencer 
C o b b o l d has v e r y k i n d l y i n t e re s t ed h i m s e l f i n t h i s d i s cove ry , 
a n d proposed the name of Distoma Sinense f o r t h e n e w fluke. 
T h i s d iscovery ( i n September , 1874) has s t i m u l a t e d me t o p a y 
s t i l l g rea te r a t t e n t i o n t o the m o r b i d c o n d i t i o n s o f t h e b i l i a r y 
canals i n our p o s t - m o r t e m e x a m i n a t i o n s ; b u t , a l t h o u g h m o r e 
t h a n 500 autopsies have been conduc ted since t h a t date , I have 
n o t m e t w i t h another instance of d i s toma ta i n t h e l i v e r u n t i l 
w i t h i n the last f o r t n i g h t . O n t h e 9 t h o f J anua ry , 1876, i n exa
m i n i n g the l i v e r of a na t i ve pa t i en t w h o h a d d i e d i n t h e h o s p i t a l , 
I a g a i n f o u n d a l a rge n u m b e r o f flukes i n the b i l e - d u c t s , a n d 
h a v i n g c a r e f u l l y e x a m i n e d m a n y specimens, I recognise t h e 
species as the D. conjuncture, of C o b b o l d . D r C o b b o l d d i s 
covered t h i s fluke i n 1858 ; b u t , as f a r as I am aware, t h e h u m a n 
l i v e r has never h i t h e r t o been f o u n d i n f e s t e d b y these paras i tes , 
a n d t h i s w i l l g i v e genera l in te res t a n d i m p o r t a n c e t o t h e f o l l o w 
i n g case." 

" J a m a l l i K h a n , a M a h o m m e d a n , aged t w e n t y - f o u r , a d m i t t e d 
i n t o the h o s p i t a l o n t h e 2 5 t h of December , 1875. H e is a 
r e s iden t of Ca l cu t t a , a n d an o r d i n a r y l aboure r (cool ie ) . H e 
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s ta tes t h a t h e h a d b e e n s u f f e r i n g f r o m ' f e v e r ' f o r t h e l a s t t w o 
m o n t h s , a t first i n t e r m i t t e n t i n cha rac te r , b u t f o r t h e l a s t seven 
d a y s m o r e o r less c o n t i n u e d . H e is m u c h e m a c i a t e d a n d r e d u c e d 
i n s t r e n g t h . C o m p l a i n s o f p a i n o n pressure o v e r t h e l i v e r a n d 
s p l e e n ; t h e l a t t e r can be f e l t m u c h e n l a r g e d , r e a c h i n g d o w n 
w a r d s t o n e a r l y t h e l e v e l o f t h e u m b i l i c u s ; t h e l o w e r b o r d e r o f 
t h e l i v e r , h o w e v e r , can o n l y j u s t be f e l t b e l o w t h e r i b s . T e m 
p e r a t u r e o n e v e n i n g o f a d m i s s i o n 1 0 1 ° F . C o n j u n c t i v a e are 
anaemic, b u t n o t j a u n d i c e d . H a s also a l i t t l e b r o n c h i t i s . T h e 
f e v e r c o n t i n u e d w i t h s l i g h t r emi s s ions f o r t e n days ( J a n u a r y 4 t h , 
1 8 7 6 ) , t h e h i g h e s t d i u r n a l t e m p e r a t u r e ( i n t h e a f t e r n o o n ) v a r y 
i n g f r o m 1 0 3 ° t o 1 0 4 ° F . ; i t t h e n aba t ed , b u t d y s e n t e r y set i n . 
H e b e g a n t o pass s i x o r e i g h t s tools i n t h e t w e n t y - f o u r h o u r s , 
a t t e n d e d w i t h m u c h g r i p i n g , a n d c o n t a i n i n g v a r y i n g q u a n t i t i e s 
o f b l o o d - t i n g e d , g e l a t i n o u s m u c u s . These became m o r e f r e q u e n t , 
i n sp i t e o f t r e a t m e n t , d u r i n g t h e n e x t t h r e e days , a n d o n t h e 
8 t h o f J a n u a r y he was m a n i f e s t l y s i n k i n g ; passed h i s evacua
t i o n s i n t o t h e b e d c l o t h e s , became c o l d a n d co l lapsed , a n d d i e d 
i n t h i s s ta te t h a t same e v e n i n g . 

" A p o s t - m o r t e m e x a m i n a t i o n was m a d e o n t h e f o l l o w i n g 
m o r n i n g , t h i r t e e n h o u r s a f t e r d e a t h . A l l t h e o rgans o f t h e 
b o d y w e r e f o u n d m o r e o r less anaemic, b u t e x h i b i t e d n o t h i n g 
r e m a r k a b l e w i t h t h e f o l l o w i n g excep t ions . T h e l u n g s t o w a r d s 
t h e i r p o s t e r i o r m a r g i n s a n d bases w e r e d a r k , b u t s t i l l s p o n g y 
a n d c r e p i t a n t . T h e spleen was f o u n d g r e a t l y e n l a r g e d , h e a v y ; 
capsule tense a n d s t r e t c h e d ; subs tance s o f t , r e d d i s h b r o w n , 
i r r e g u l a r l y p i g m e n t e d ; w e i g h t 1 l b . 13 oz. T h e l i v e r was o f 
a b o u t n o r m a l s i z e ; i t s surfaces s m o o t h , t h e capsule s l i g h t l y 
h a z y l o o k i n g . H e p a t i c subs tance firm, b u t a b n o r m a l l y d a r k , 
a n d t h e b i l e - d u c t s p a r t i c u l a r l y p r o m i n e n t a n d t h i c k e n e d . 
N u m b e r s o f s m a l l d i s t o m a t a escaped f r o m t h e i nc i s ions m a d e 
i n t o t h e o r g a n , a n d c o u l d be seen p r o t r u d i n g f r o m t h e d i l a t e d 
b i l i a r y canals . T h e g a l l - b l a d d e r was filled w i t h t h i c k g r e e n i s h -
y e l l o w b i l e , m e a s u r i n g a b o u t a n ounce a n d a h a l f , b u t c o n t a i n 
i n g no paras i tes , a n d n o ova even c o u l d be d e t e c t e d o n m i c r o 
scop ica l e x a m i n a t i o n o f t h i s b i l e a n d o f s c r ap ings f r o m t h e 
l i n i n g m e m b r a n e o f t h e g a l l - b l a d d e r . T h e c y s t i c d u c t w a s 
f r e e f r o m o b s t r u c t i o n . T h e c o n d i t i o n o f t h e c o m m o n c h o l e d i c 
d u c t c o u l d n o t so w e l l be asce r ta ined , as t h e l i v e r h a d been 
r e m o v e d f r o m t h e a b d o m i n a l c a v i t y b e f o r e a n y t h i n g e x t r a 
o r d i n a r y h a d been de t ec t ed i n i t s c o n d i t i o n , b u t , so f a r as i t 
c o u l d b e e x a m i n e d , i t was f o u n d p a t e n t ; t h e d u o d e n a l m u c o u s 
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m e m b r a n e was w e l l b i l e - s ta ined , a n d the re was evidence o f 
b i l i a r y c o l o u r i n g m a t t e r i n t h e faecal contents o f t h e bowe l s . 
O n c a r e f u l l y d issec t ing ou t , and t h e n l a y i n g open, the b i l i a r y 
ducts i n a p o r t i o n of the r i g h t lobe o f the l i v e r ( the res t b e i n g 
preserved en t i r e ) , number s of d i s tomata were f o u n d w i t h i n t h e m , 
l y i n g s i n g l y , f l a t t ened , a n d genera l ly w i t h the an t e r i o r e x t r e m i t y , 
o r " o r a l sucke r , " d i r ec t ed t owards the p e r i p h e r y o f t h e o r g a n , 
the pos te r io r e x t r e m i t y t o w a r d s i t s cent re ; o r i n t w o s , th rees , 
or even l i t t l e g roups of f o u r s , v a r i o u s l y co i l ed u p o n themselves 
or u p o n each other . T h e l i n i n g m e m b r a n e of t h e b i l i a r y canals 
was f o u n d a b n o r m a l l y vascular , i t s e p i t h e l i a l contents a b u n d a n t 
( ca t a r rh ?), and , a m o n g these, ova c o u l d be de tec ted unde r t h e 
microscope . Sections o f the l i v e r , ha rdened a n d t h e n e x a m i n e d 
i n g lyce r ine , showed f a t t y i n f i l t r a t i o n o f the l o b u l a r s t r u c t u r e , 
b u t no t t o any advanced degree ; t h e b i l e duc t s cons ide rab ly 
d i l a t e d , t h e i r wa l l s t h i c k a n d h y p e r t r o p h i e d , b u t n o t h i n g else 
a b n o r m a l , or i n any w a y r e m a r k a b l e . T h e w e i g h t o f the l i v e r 
was 3 lbs . I n the t ransverse a n d descending c o l o n n u m e r o u s 
i n d o l e n t - l o o k i n g , sha l low, p i g m e n t e d ulcers were f o u n d , a n d i n 
t h e r e c t u m others e v i d e n t l y m o r e recent a n d h i g h l y i n j e c t e d . 
T h e submucous tissues t h r o u g h o u t were a b n o r m a l l y t h i c k e n e d . 
T h e i n t e s t i n a l contents consis ted o f o n l y abou t th ree ounces o f 
t h i n y e l l o w i s h (b i l ious ) faecal f l u i d , w i t h s m a l l b i t s o f opaque 
mucus . T h i s was c a r e f u l l y washed a n d examined , b u t no flukes 
were d iscovered. A b o u t a dozen d i s t o m a t a escaped f r o m t h e 
l i v e r on m a k i n g the p r i m a r y inc is ions , a n d q u i t e t w i c e t h i s 
n u m b e r was f o u n d subsequent ly w i t h i n the b i l i a r y canals. O n l y 
a p o r t i o n o f t h e r i g h t lobe has, as I have said, been dissected, 
so t h a t i t m a y be c o n f i d e n t l y s ta ted t h a t p r o b a b l y n o t less t h a n 
a h u n d r e d o f these flukes m u s t have i n f e s t e d t h i s l i v e r . A l l 
were f o u n d dead, b u t i t m u s t be r e m e m b e r e d t h a t t h e au topsy 
was p e r f o r m e d t h i r t e e n hours a f t e r t h e dea th o f t h e p a t i e n t . 
I t is r e m a r k a b l e t ha t i n t h i s case, as i n the one be fo re desc r ibed 
b y me , no d i s tomata were f o u n d i n t h e g a l l - b l a d d e r . T h e 
presence of these parasites i n the b i l e - d u c t s seems to have l e d t o 
c a t a r r h a l i n f l a m m a t i o n o f t h e i r l i n i n g m e m b r a n e and a b n o r m a l 
t h i c k e n i n g a n d d i l a t a t i o n of t h e i r wa l l s , b u t the re is no ev idence 
o f t h e i r h a v i n g caused suf f ic ien t o b s t r u c t i o n t o p roduce cholaemia 
as i n the case j u s t r e f e r r e d t o , a n d no m a r k e d p a t h o l o g i c a l 
change c o u l d be detec ted i n the l o b u l a r s t r u c t u r e o f t h e l ive r . ' * 

A f t e r r e f e r r i n g t o the ana tomica l desc r ip t ions o f t h e w o r m 
as recorded b y myse l f ( i n f E n t o z o a ' ) a n d b y L e w i s ( i n t h e 
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m e m o i r q u o t e d b e l o w ) , P r o f e s s o r M c C o n n e l l f u r t h e r observes 
t h a t t h e a d d i t i o n o f a f e w m o r e p a r t i c u l a r s seems necessary f o r 
t h e d e t e r m i n a t i o n o f t h e i d e n t i t y o f t h e species. H e t h e n g ives 
t h e f o l l o w i n g cha rac te r s : 

" B o d y l anceo la t e , a n t e r i o r a n d p o s t e r i o r e x t r e m i t i e s p o i n t e d , 
t h e l a t t e r o b t u s e l y . S u r f a c e c o v e r e d w i t h m i n u t e spines o r 
h a i r s . A v e r a g e l e n g t h f " ( t h r ee e i g h t h s o f an i n c h ) ; ave rage 
b r e a d t h A " ' V e n t r a l ' s u c k e r s l i g h t l y s m a l l e r t h a n ' o ra l . " 
R e p r o d u c t i v e p a p i l l a o r g e n i t a l o r i f i c e p l a c e d a l i t t l e above a n d 
t o one s ide o f t h e f o r m e r . A l i m e n t a r y cana l d o u b l e a n d 
u u b r a n c h e d . U t e r i n e f o l d s a n d o v a r y p l a c e d i n t h e m e d i a n 
l i n e , a n d above t h e m a l e g e n e r a t i v e o rgans , t h e l a t t e r cons i s t 
i n g o f t w o v e r y d i s t i n c t g l o b u l a r bodies o r testes. O v a o f t h e 
u s u a l t y p e , i. e. o v a l i n o u t l i n e , h a v i n g a d o u b l e c o n t o u r , a n d 
g r a n u l a r c o n t e n t s ; ave rage l e n g t h — ' ; ave rage b r e a d t h 
T h e o n l y p o i n t o f n o t e i s t h a t t h e average l e n g t h o f these 
f l u k e s i s g r e a t e r t h a n t h a t o f t h e same species f o u n d b y t h e 
a u t h o r s above r e f e r r e d t o . T h e D. conjunctum i n t h e A m e r i c a n 
f o x , a n d i n t h e p a r i a h d o g , has a n average l e n g t h o f \"; o n l y 
t w o o r t h r e e spec imens o f t h i s size were f o u n d i n t h i s l i v e r , a n d 
these s h o w e d evidences o f i m m a t u r i t y ; a f e w w e r e also f o u n d 
\" i n l e n g t h ; b u t t h e g r e a t m a j o r i t y e x a c t l y § " T h e ana
t o m i c a l charac te rs are o t h e r w i s e p rec i se ly i d e n t i c a l . ' " 

P r o f e s s o r M c C o n n e l l concludes h i s c o m m u n i c a t i o n b y a r e m a r k 
i n r e f e r e n c e t o t h e c o m m o n source o f i n f e c t i o n shared b y 
m a n k i n d a n d dogs i n I n d i a . T h e occur rence , howeve r , o f t h i s 
e n t o z o o n i n a n A m e r i c a n r e d f o x p o i n t s t o a v e r y w i d e geo 
g r a p h i c a l d i s t r i b u t i o n o f t h e species. I t i s h a r d l y l i k e l y t h a t 
t h e f o x , t h o u g h d y i n g i n t h e L o n d o n Z o o l o g i c a l Soc ie ty ' s 
M e n a g e r i e , s h o u l d have c o n t r a c t e d t h e paras i t e i n E n g l a n d . I n 
t h e second h a l f o f t h i s w o r k I sha l l r e p r o d u c e m y o r i g i n a l d r a w i n g 
( f i g . 56) f r o m t h e ' L i n n e a n T r a n s a c t i o n s ; " b u t I m a y r e f e r t o 
m y M a n u a l ( q u o t e d b e l o w ) f o r a r e p r o d u c t i o n o f M c C o n n e l l ' s 
figure. I n m y o r i g i n a l specimens t h e i n t e g u m e n t a r y spines h a d 
f a l l e n , p r o b a b l y as a r e s u l t o f p o s t - m o r t e m d e c o m p o s i t i o n . 

B I B L I O G R A P H Y ( N O . 7 ) . — C o b b o l d , T. 8., " Synops i s o f t h e 
D i s tomidae " (1. c ) , 1 8 5 9 ; a n d i n " F u r t h e r Obse rva t ions o n 
E n t o z o a , w i t h e x p e r i m e n t s , " ' L i n n . T r a n s . , ' v o l . x x i i i ( t ab . 
33 , p . 3 4 9 ) , 1 8 6 0 . — I d e m , " L i s t o f E n t o z o a , i n c l u d i n g P e n -
t as tomes , f r o m a n i m a l s d y i n g a t t h e Z o o l . Soc. M e n a g e r i e 
b e t w e e n t h e years 1 8 5 7 - 6 0 , " ' P r o c e e d . Z o o l . Soc , " 1 8 6 1 . — I d e m , 
* E n t o z o a / p . 20 , p i . i i , 1 8 6 4 ; a n d i n " M a n u a l o f t h e I n t e r n a l 
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Parasites of our D o m e s t i c a t e d A n i m a l s / ' p . 8 1 , 1 8 7 3 . — L e w i s , 
T. II., and Cunningham, D. D., i n a f o o t n o t e to t h e i r ' M i c r o 
scopical a n d Phys io log i ca l Researches/ A p p e n d i x C , e E i g h t h 
A n n . Rep. of the San. C o m m . w i t h the G o v t , of I n d i a , ' p . 168, 
Calcut ta , 1 8 7 2 . — M c C o n n e l l , J. F. P., " O n t h e Distoma con
juncture/* i n the ' L a n c e t ' f o r 1875-76, q u o t e d above ; r e p r i n t e d 
i n the 1 V e t e r i n a r i a n / 1876 ; also (a second case) i n t h e 
' L a n c e t ' f o r M a r c h 3 0 t h , 1878, p . 476 . 

Distoma heterophyes, V o n S iebo ld . '—This m i n u t e parasi te , 
measur ing o n l y f o f a l i n e i n l e n g t h , was d i scovered b y D r 
B i l h a r z , of Ca i ro j i n the in tes t ines o f a l a d , p o s t - m o r t e m , i n 
t h e year 1851 . A second s i m i l a r ins tance occur red , w h e n 
several h u n d r e d examples were col lec ted a n d a f t e r w a r d s d i s 
t r i b u t e d amongs t t h e h e l m i n t h o l o g i s t s of E u r o p e . T h r o u g h 
the k indness of L e u c k a r t t w o of t h e w o r m s even tua l l y reached 
myse l f . P r o m one of these t h e a c c o m p a n y i n g figure was d r a w n . 
F o r the purpose of s u p p l y i n g a f u l l d iagnosis I have else
where descr ibed t h i s w o r m as p r e s e n t i n g an o b l o n g , p y r i f o r m 
o u t l i n e , a t t enua ted i n f r o n t , a n d ob tuse ly r o u n d e d b e h i n d ; 
b o d y compressed t h r o u g h o u t , t h e surface b e i n g a r m e d w i t h 
numerous m i n u t e spines, w h i c h are p a r t i c u l a r l y conspicuous 
(under t h e microscope) t o w a r d s t h e h e a d ; o r a l a n d v e n t r a l 
suckers l a r g e l y developed, the l a t t e r b e i n g near t h e cen t re o f t h e 
b o d y , a n d about t w i c e the d iamete r o f the f o r m e r ; p h a r y n g e a l 
b u l b d i s t i n c t a n d separate f r o m t h e o ra l sucker , a n d c o n t i n u e d 
i n t o a l o n g oesophagus, w h i c h d iv ides i m m e d i a t e l y above t h e 
v e n t r a l a c e t a b u l u m ; i n t e s t i n a l tubes s imple , g r a d u a l l y w i d e n i n g 
be low and t e r m i n a t i n g near the pos te r io r end o f t h e b o d y ; r e p r o 
d u c t i v e or i f ices inconspicuous, b u t e v i d e n t l y p laced be low a n d a 
l i t t l e t o the r i g h t of t h e v e n t r a l sucker , at w h i c h p o i n t t h e y are 
su r rounded b y a special accessory o rgan , r e s e m b l i n g a super
n u m e r a r y s u c k e r ; u t e r ine f o l d s numerous a n d c o m m u n i c a t i n g 
w i t h s m a l l b u t conspicuously developed v i t e l l i g e n e g l a n d s ; 
testes spher ica l and p l aced on the same l eve l i n t h e l o w e r p a r t 
o f t he b o d y ; ovary d i s t i n c t ; aqu i fe rous sys tem t e r m i n a t i n g 
i n f e r i o r l y i n a l a r g e ova l con t rac t i l e vesicle , t h e l a t t e r o p e n i n g 
e x t e r n a l l y b y a cen t r a l foramen caudale. 

A p a r t f r o m i t s minuteness , moreover , t h i s t r e m a t o d e i s 
especial ly character ised b y t h e possession of a v e r y r e m a r k a b l e 
apparatus s u r r o u n d i n g t h e r e p r o d u c t i v e or i f ices . I t consists o f 
an i r r e g u l a r l y c i r cu l a r d i s k , m e a s u r i n g i n d iamete r , a n d 
h a v i n g a t h i c k - l i p p e d m a r g i n , w h i c h suppor t s seventy figfi_ 
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FIG. 4.—The small Egyptian 
fluke {Distoma heterophyes), 
viewed from behind. The 
large ventral sucker, supple
mentary disk, uterus, testes, 
simple divided intestine, 
vitellarium, and pulsatile 
vesicle are conspicuous. 
Original. 

b a s k e t - l i k e h o r n y r i b s c o m p a r a b l e t o t h e c l a w - f o r m a t i o n s seen 
i n t h e genus Octobothrium. A c c o r d i n g t o B i l h a r z these r i b s 

g i v e o f f five l i t t l e b r a nc he s f r o m t h e i r s ides, 
b u t L e u c k a r t c o u l d n o t see t h e m i n h i s 
spec imens . L e u c k a r t e s t i m a t e d t h e l e n g t h 
o f these h o r n y filaments t o be ~ " , w h i l s t 
t h e i r b r e a d t h was g ^ " O n t h e w h o l e w e 
m a y r e g a r d t h i s o r g a n as a c o m p l i c a t e d 
f o r m o f " h o l d f a s t * " d e s i g n e d t o f a c i l i t a t e 
o r g i v e e f f i c i e n c y t o t h e sexua l act . I m a y 
he re also s ta te t h a t t h i s s t r u c t u r e i s b y n o 
means u n i q u e ; f o r , i f I m i s t a k e n o t , i t 
e x i s t s i n a n e q u a l l y deve loped degree i n 
t h e y o u n g t r e m a t o d e w h i c h D r L e a r e d 
f o u n d i n f e s t i n g t h e h e a r t o f a t u r t l e . 
L e a r e d b e l i e v e d t h a t he h a d f o u n d a n o r d i 
n a r y d i s t o m e ; a n o p i n i o n t o w h i c h I c o u l d 
n o t g i v e m y assent, see ing t h a t t h e o r g a n 
d e s c r i b e d b y h i m as a " f o l d e d , v e n t r a l 
sucker"* p r e s e n t e d a v e r y d i f f e r e n t aspect 
t o t h e o r a l sucke r d i s p l a y e d b y t h e same 
a n i m a l . W i t h o u t d o u b t , h o w e v e r , t h e o r g a n i n h i s so -ca l led 
Distoma constrictum i s ana logous t o t h e s u p p l e m e n t a r y " h o l d 
f a s t " e x i s t i n g i n Distoma heterophyes. T h e v i e w s w h i c h I 
o r i g i n a l l y a d v a n c e d as t o t h e source a n d c o n d i t i o n o f t h e pa ra s i t e 
a re p r o b a b l y c o r r e c t . 

A s r e g a r d s t h e s t r u c t u r e o f Distoma heterophyes, I have o n l y 
t o a d d t h a t a spec ia l set o f g l a n d u l a r o r g a n s is s i t u a t e d o n 
e i t h e r s ide o f t h e e l o n g a t e d oesophagus, b u t t h e c o n n e c t i o n 
b e t w e e n these o r g a n s a n d t h e d i g e s t i v e appara tus has n o t been 
c l e a r l y m a d e o u t . L e u c k a r t compares t h e m t o t h e so-ca l led 
s a l i v a r y g l a n d s f o u n d i n Distoma laneeolatum, a n d says, " T h e 
presence o f such a g l a n d u l a r appara tus is also i n d i c a t e d b y t h e 
m o r e v e n t r a l p o s i t i o n o f t h e o r a l sucker , a n d t h e d e v e l o p m e n t 
o f t h e cepha l ic m a r g i n / ' T h e conspicuous c o n t r a c t i l e ves ic le 
t e r m i n a t i n g t h e e x c r e t o r y sy s t em is d e v e l o p e d t o an u n u s u a l l y 
l a r g e e x t e n t , e x h i b i t i n g i n i t s i n t e r i o r m u l t i t u d e s o f t h e w e l l -
k n o w n a c t i v e m o l e c u l a r p a r t i c l e s . L a s t l y , I have o n l y t o a d d 
t h a t t h e eggs o f Distoma heterophyes measure — ' i n l e n g t h b y 

-s'gg" t r a n s v e r s e l y . 
B I B L I O G R A P H Y ( N O . 8 ) . — B i l h a r z , " B e i t r a g z u r H e l m i n t h . 

humana , ' " * Z e i t s c h . f u r w i s s e n s c h a f t l . Z o o l . / s. 62 , 1 8 5 1 . — 



36 PARASITES OP MAN 

Cobbold, ' E n t o z o a / p . 195, 1864 .—Ki i chenme i s t e r , F., ' P a r a 
s i t e n / 1855, s. 210, E n g . ed i t . , p . 276 , IShl —Leared, " D e s c r i p 
t i o n of Distoma constrictum," ' Q u a r t e r l y J o u r n a l of M i c r o s . 
Sc ience / new series, v o l . i i , 1 8 6 2 . — L e u c k a r t , B., 1. c , s. 613, 
1 8 6 3 . — M o q u i n - T a n d o n , on t h e Genus Fasciola, 1. c , 1 8 6 1 . — 
Weinland, o n Dicrocmlium, 1. c , p . 86, 1858. 

Distoma ophthalmobium, D i e s i n g . — T h e r e is every reason t o 
bel ieve t h a t the sma l l f lukes f o u n d b y Gescheid 
a n d V o n A m m o n i n t h e h u m a n eye were sexua l ly 
i m m a t u r e w o r m s , b u t since i t cannot be dec ided 
as to w h a t a d u l t species t h e y are r e fe rab le I p re 
f e r t o no t i ce t h e m u n d e r the usua l t i t l e . Poss ib ly 
these eye-worms m a y be r e f e r r e d t o D. laneeo
latum, as sugges ted b y L e u c k a r t . H o w e v e r 

FIG 5.—The eye fluke 3 °° . J 

(Distoma opkthaimo- t h a t m a y be, 1 deem i t unnecessary t o repeat the 
Mum). Showing the -. _ . . 
suckers and intestinal detai ls r eco rded m t h e t reat ises q u o t e d be low. 
tubes. After Von m , , , -. , 
Ammon. T h e la rges t examples measured o n l y h a l f a l i n e 

or about one m i l l i m e t r e i n l e n g t h . 
B I B L I O G R A P H Y ( N O . 9 ) . — C o b b o l d , ' E n t o z o a / p . 1 9 1 . — G e s 

cheid (D. oculi humani), i n V o n A m n i o n ' s ' Z e i t s c h . f . O p h t h . / i i i , 
a n d also i n A m n i o n ' s ' K l i n . D a r s t e l l . d . K r a n k h e i t d . M e n s c h l . 
A u g e s . / vo l s , i a n d i i i . — K i i c h e n m e i s t e r , E n g . ed i t . , p . 2 8 7 . — 
Leuckart, 1. c , s. 6 1 0 . — N o r d m a n n (Monostoma lentis), " M i k r . 
B e i t r . / ' H e f t , i i , ' V o r w o r t / s. i x , 1832. 

Tetrastoma renale, C h i a j e ; Hexathyridium pinguicola, T r e u t -
l e r ; a n d H. venarum, T r e u t l e r . — W h e t h e r these f o r m s are g o o d 
species or n o t , t he f a c t t h a t t h e y were genu ine parasi tes canno t , 

I t h i n k , be d i spu ted . T h e first-mentioned measured five l i nes 
i n l e n g t h , a n d was f o u n d b y L u c a r e l l i i n t h e u r i n e . T h e 
second, e i g h t l ines l o n g , was f o u n d b y T r e u t l e r i n a s m a l l 
t u m o u r connected w i t h the o v a r y . T h e t h i r d , m e a s u r i n g t h r e e 
l ines i n l e n g t h , was t w i c e f o u n d i n venous b l o o d , a n d t w i c e i n 
the s p u t u m of pa t i en t s s u f f e r i n g f r o m haemoptysis . 

B I B L I O G R A P H Y ( N O . 1 0 ) . — D e l l e - C h i a j e , ' E l m i n t o g r a f i a U m a n a ' 
1 8 3 3 . — B r e m s e r (1. c , B i b l . N o . 2 ) , s. 265, 1 8 1 9 . — C o b b o l d , 
' E n t o z o a " (p . 204, et s e q . ) . — D u j a r d i n (1. c , B i b l . N o . 2 ) , 
s. 265, 1 8 1 9 . — T r e u t l e r , ' Obs. P a t h . A n a t . a d H e l m . C o r p . 
H u m a n i / p . 19, 1793 .—Zeder , ' A n l e i t u n g zu r N a t u r g . de r E i n -
g e w e i d e w i i r m e r / s. 230, 1803. 

Amphistoma hominis, L e w i s , a n d M c C o n n e l l . — T h e o r i g i n a l 
account o f t h i s species is based u p o n t w o finds. T h e first 
series of specimens was p r o c u r e d f r o m D r J . O ' B r i e n , o f 
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Gowhatty, and the second set from the Pathological Museum of 
t h e C a l c u t t a M e d i c a l C o l l e g e . D r O ' B r i e n a n d D r C u r r a n 
t o g e t h e r p r o c u r e d t h e i r spec imens , p o s t - m o r t e m , f r o m a n A s s a 
mese. T h e r e w e r e h u n d r e d s o f w o r m s p re sen t i n t h e v i c i n i t y o f 
t h e i l e o - c o l i c v a l v e . T h e m u s e u m spec imens w e r e p r o c u r e d f r o m 
a p a t i e n t w h o d i e d a t t h e T i r h o o t g a o l h o s p i t a l i n 1857 . T h e y 
w e r e (say t h e a u t h o r s ) p r e s e n t e d t o t h e m u s e u m b y D r S i m p 
son , a n d i n t h e c a t a l o g u e t h e i r h i s t o r y was b r i e f l y r e c o r d e d as 
f o l l o w s : 

FIG. 6 —The human amphistome (Jmphistoma hominis). Longitudinal section, a, Oral sucker; 
b, pharyngeal bulb; e, nerve ganglia; d, oesophagus; e, genital pore; / , vagina; g, ductus 
ejaculatorius; h, ventral nerve cords; i , intestinal canal; j, upper testis; k, water vessel; 
I. lower testis (ovary according to Lewis); m, principal ducts of the vitellarium; n, branches 
of the vitellary ducts; o, ventral pouch or bursa j p, caudal sucker. Magnified 12 diameters. 
After Lewis. 

" T h e caecum o f a n a t i v e p r i s o n e r w h o d i e d f r o m cho le ra i n 
t h e T i r h o o t g a o l h o s p i t a l , w i t h a n u m b e r o f p e c u l i a r a n d , 
p r o b a b l y , h i t h e r t o u n r e c o g n i s e d paras i tes , f o u n d a l i v e i n t h a t 
p a r t o f t h e i n t e s t i n a l canal."" (Presented by Br Simpson through 
Professor E. Goodeve.) 

I n c o n t i n u a t i o n o f t h e i r n a r r a t i v e , D r s L e w i s a n d M c C o n n e l l 
g o o n t o say t h a t , " w i t h r e f e rence t o t h i s p r e p a r a t i o n , t h e f o l l o w 
i n g v e r y i n t e r e s t i n g p a r t i c u l a r s f r o m t h e ' A n n u a l J a i l R e p o r t o f 
T i r h o o t ' f o r 1857 have been v e r y k i n d l y p l aced at o u r d isposa l b y 
t h e S u r g e o n - G e n e r a l , I n d i a n M e d i c a l D e p a r t m e n t . T h e p r i sone r . 
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Singhesur D o r a d h , aged 30, was a t t a c k e d w i t h cholera o n t h e 
13 th , a n d d i ed on the 1 4 t h of J u l y , 1857. H a d n o t been i n 
hosp i ta l p rev ious ly , a n d was employed i n c l e a n i n g t h e j a i l . " 

T h e p o s t - m o r t e m e x a m i n a t i o n was made th ree hours a f t e r 
dea th : — " Co lon e x t e r n a l l y l i v i d , c o n t r a c t e d ; conta ins a l i t t l e 
serous f l u i d w i t h flakes of mucus . M u c o u s m e m b r a n e hea l thy 
except venous i n j e c t i o n . I n t h e caecum a n d ascend ing co lon 
numerous parasites l i k e tadpoles , a l ive , a d h e r i n g t o t h e mucous 
membrane b y t h e i r mou ths . The mucous m e m b r a n e m a r k e d 
w i t h numerous r e d spots l i k e leech-bi tes f r o m these parasi tes. 
T h e parasites f o u n d o n l y i n t h e caecum a n d ascend ing co lon , 
none i n t h e s m a l l i n t e s t i ne s . " T h i s desc r ip t ion is b y D r S i m p 
son, w h o adds, " I have never seen such parasi tes, a n d a p p a r e n t l y 
t h e y are u n k n o w n t o t h e na t ives . T h e y are of a r e d co lour , 
size o f a t adpole , some y o u n g , others appa ren t ly f u l l g r o w n , 
a l ive , a d h e r i n g to mucous membrane ,—head r o u n d , w i t h c i r c u l a r 
open m o u t h , w h i c h t h e y h a d t h e p o w e r o f d i l a t i n g a n d c o n t r a c t 
i n g . B o d y shor t a n d t a p e r i n g t o a b l u n t p o i n t . " 

D r s L e w i s a n d M c C o n n e l l ' s d e s c r i p t i o n o f t h e w o r m is too 
l o n g to be q u o t e d i n f u l l . T h e parasites measure | " t o i n 
l e n g t h , b y \" t o | " i n b r e a d t h . Science is m u c h i n d e b t e d t o 
these eminen t observers f o r h a v i n g u n e a r t h e d the m u s e u m 
specimens a n d f o r r e c o r d i n g t h e f ac t s t h e y c o u l d ga the r . 
F r o m a zoologica l p o i n t o f v i e w t h e mos t i n t e r e s t i n g f a c t c o n 
nec ted w i t h L e w i s ' s amph i s tome is t h e exis tence o f a gas t r i c 
pouch . T h i s s t ruc tu re b r i n g s these h u m a n Masuri i n t o close 
r e l a t i o n w i t h the equine parasi te w h i c h I have n a m e d Oastro-
discus Sonsinoii, a n d w h i c h w i l l be f o u n d i l l u s t r a t e d i n t h i s 
w o r k ( f i g . 6 2 ) . I n shor t , L e w i s ' s w o r m appears l i k e a t r a n s i 
t i o n f o r m ; t he absence of gas t r i c s u p p l e m e n t a r y sucker le t s 
separa t ing i t f r o m the new gener ic t y p e . 

B I B L I O G R A P H Y ( N O . 1 1 ) . — L e w i s , T. B., and McConnell, T. F. P., 
" Amph. hominis ; a new paras i te a f f e c t i n g M a n , " eProceedings 
of t he A s i a t i c Socie ty o f B e n g a l , ' A u g . , 1876. 

Bilharzia hamatobia, C o b b o l d . — T h i s r e m a r k a b l e pa ras i t e 
was d iscovered b y B i l h a r z i n 1 8 5 1 . I t was subsequen t ly 
f o u n d b y m y s e l f i n an ape ( 1 8 5 7 ) ; o the r species o f t h e same 
genus h a v i n g since been de tec ted b y Sonsino i n t h e o x a n d 
sheep (1876) . T h e h u m a n examples were o r i g i n a l l y o b t a i n e d 
f r o m the p o r t a l sys tem of blood-vessels. A f t e r w a r d s t h e y were 
o b t a i n e d b y B i l h a r z , Gr ies inger , a n d o thers , f r o m t h e ve ins o f 
t h e mesentery a n d b ladder . I t was s h o w n t h a t t h e y were n o t 
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o n l y assoc ia ted w i t h , b u t a c t u a l l y g a v e r i se t o a f o r m i d a b l e a n d 
v e r y c o m m o n disease i n E g y p t . 

I n 1864 D r J o h n H a r l e y m a d e t h e i n t e r e s t i n g a n n o u n c e m e n t 
t h a t h e h a d d i s c o v e r e d spec imens o f t h i s s i n g u l a r genus i n a 
p a t i e n t f r o m t h e Cape o f G o o d H o p e . H e also s h o w e d t h a t 
t h e e n t o z o o n was t h e cause o f t h e hcematuria k n o w n t o be 
e n d e m i c a t t h e Cape . H a r l e y b e l i e v e d h i s paras i tes t o r ep resen t 
a n e w species (Distoma capense), b u t i n t h i s v i e w I showed t h a t 
he was m i s t a k e n . H i s a d m i r a b l e c o n t r i b u t i o n , never the less , 
s e r v e d n o t o n l y t o e s t a b l i s h t h e w i d e r a n g e o f t h i s pa ras i t e o n 
t h e A f r i c a n c o n t i n e n t , b u t also t o t h r o w m u c h l i g h t u p o n t h e 
s u b j e c t o f e n d e m i c h e l m i n t h i a s i s . A s t h i s w o r m f o r m s a n 
a l m o s t a l t o g e t h e r e x c e p t i o n a l t y p e o f f l u k e - s t r u c t u r e , i t became 
necessary t o supersede t h e o r i g i n a l n o 
m e n c l a t u r e p r o p o s e d b y B i l h a r z a n d 
V o n S i e b o l d (Distoma haematobium). 
A c c o r d i n g l y I p r o p o s e d t h e t e r m Bil-
harzia, w h i l s t o t h e r h e l m i n t h o l o g i s t s 
s u b s e q u e n t l y p r o p o s e d va r ious t i t l e s 
(Gynaecophorus, D i e s i n g ; Schistosoma, 
W e i n l a n d ; Thecosoma, M o q u i n - T a n d o n ) . 
O n v a r i o u s g r o u n d s , a n d c h i e f l y o n 
a c c o u n t o f p r i o r i t y , m o s t w r i t e r s have 
a t l e n g t h d e f i n i t e l y accep ted t h e n o m e n 
c l a t u r e w h i c h e m p l o y e d t h e d i scove re r ' s 
n a m e f o r g e n e r i c r e c o g n i t i o n . 

T h e Bilharzia hcematobia m a y be 
d e s c r i b e d as a t r e m a t o d e h e l m i n t h 
i n w h i c h t h e m a l e a n d f e m a l e r e p r o 
d u c t i v e o r g a n s occu r i n separate i n d i 
v i d u a l s ; t h e m a l e b e i n g a c y l i n d r i c a l 
v e r m i f o r m w o r m , m e a s u r i n g o n l y h a l f an i n c h o r r a t h e r m o r e 
i n l e n g t h , w h i l s t t h e f e m a l e i s filiform, l o n g e r , a n d m u c h 
n a r r o w e r t h a n t h e m a l e , b e i n g a b o u t f o u r fifths o f an i n c h f r o m 
h e a d t o t a i l ; i n b o t h , t h e o r a l a n d v e n t r a l suckers are p l a c e d 
nea r each o t h e r a t t h e f r o n t o f t h e b o d y ; i n t h e m a l e t h e 
suckers m e a s u r i n g T o t j " , i n t h e f e m a l e i n d i a m e t e r ; i n e i t he r , 
t h e r e p r o d u c t i v e o r i f i c e occurs i m m e d i a t e l y b e l o w t h e v e n t r a l 
a c e t a b u l u m . T h e c o m p a r a t i v e l y sho r t , t h i c k , a n d flattened 
b o d y o f t h e m a l e i s t u b e r c u l a t e d a n d f u r n i s h e d w i t h a gyneeco-
phoric c ana l , e x t e n d i n g f r o m a p o i n t a l i t t l e b e l o w t h e v e n t r a l 
sucke r t o t h e e x t r e m i t y o f t h e t a i l ; t h i s s l i t - l i k e c a v i t y b e i n g 

Frc 7—The Wood fluke (Bilhartia 
hamatobia). The lower end of the 
female is withdrawn from the gynse-
cophoric canal of the male. After 
Kiichenmeister. 
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f o r m e d b y tbe n a r r o w i n g a n d b e n d i n g i n w a r d s of t h e l a t e r a l 
borders o f the an ima l , t he r i g h t side b e i n g more or less c o m 
p l e t e l y over lapped b y the l e f t m a r g i n o f t h e b o d y ; caudal 
e x t r e m i t y p o i n t e d ; in t e s t ine i n the f o r m of t w o s imple b l i n d 
canals. Female w i t h a c y l i n d r i c a l b o d y m e a s u r i n g o n l y ~ ° f 
an i n c h i n th ickness i n f r o n t of the o ra l s u c k e r ; l o d g e d i n t h e 
gynaacophoric canal o f t h e male d u r i n g t h e copu l a to ry a c t ; 
th ickness of the b o d y be low the v e n t r a l ace t abu lum b e i n g abou t 
~ ' , a n d at t h e l o w e r p a r t — ' ; surface a lmos t smoo th t h r o u g h 
ou t ; i n t e s t i n a l canals r e u n i t e d a f t e r a shor t separa t ion t o f o r m 
a b road , cen t ra l , s p i r a l l y t w i s t e d t u b e e x t e n d i n g d o w n t h e 
m i d d l e of the b o d y ; v i t e l l i g e n e and g e r m i g e n e canals c o m b i n i n g 
t o f o r m a s imple ov iduca l canal , w h i c h i s c o n t i n u e d i n t o a 
s imple u t e r i n e tube , f i n a l l y o p e n i n g near t h e l o w e r m a r g i n o f 
the v e n t r a l s u c k e r ; eggs p o i n t e d a t one end , o r f u r n i s h e d w i t h 
a p r o j e c t i n g spine near the h i n d e r pole . 

T h e s tudy of t h e s t ruc tu re a n d f o r m a t i o n o f t h e con ten t s o f 
the ova possesses grea t in te res t . W h e n f u l l y deve loped t h e 
eggs are ova l , m e a s u r i n g f r o m — ' t o i n l e n g t h , w i t h an 
average t ransverse d iamete r o f Some are a t r i f l e l a r g e r , 
o thers smal ler . Occasional ly one encounters n a r r o w specimens, 
a n d also abe r ran t f o r m s p r e s e n t i n g a pear-shaped o u t l i n e . I 
have m e t w i t h eggs n o t exceed ing — ' f n t h e i r l o n g d iamete r , 
a n d giy" t ransverse ly , whose y o l k - c o n t e n t s h a d a l ready a r r i v e d a t 
an advanced stage o f segmenta t ion . 

T h e she l l is t r ansparen t , of a b r o w n colour , a n d f r e e f r o m any 
m a r k i n g s , l ines , o r s c u l p t u r 
i n g . One pole o f t h e she l l i s 
i n v a r i a b l y n a r r o w e r t h a n t h e 
o ther , a n d u sua l ly presents a 
more or less p o i n t e d e x t r e m i t y 
( f i g . 8 ) . T h i s n a r r o w e n d 
c o m m o n l y d i sp lays a sharp , 
p r o j e c t i n g , b e a k - l i k e spine , 
w h i c h , a t i t s base, c o n s t a n t l y 
rests u p o n t h e cen t re o f t h e 
pole of t h e she l l , b u t occa-

M 8.-Two eggs of Bitturm. a. With the yolk f t ^ e c c e n t r i c a l l y 
coarsely segmented; b, with the yolk granulated and p laced ( f i f f . 8 a). I n SOme f Pw 
the spine wanting. Original. A \ o / l c " 

examples t h e sp ine i s r e 
m o v e d to a l i t t l e d is tance f r o m t h e ac tua l e x t r e m i t y o f t h e 
s h e l l ; b u t even i n these instances, so f a r as m y observa t ions g o , 
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i t s a p e x a l w a y s p r o j e c t s b e y o n d t h e l e v e l o f t h e c u r v e d e n d 
o f t h e p o l e . N o w a n d t h e n t h e sp ine i s a l t o g e t h e r absen t ( f i g . 
8 b); a n d w h e n p r e s e n t i t i s , as a l r e a d y h i n t e d , v e r y 
u n e q u a l l y d e v e l o p e d . I n size t h e sp ine r a n g e s f r o m a m e r e 
p o i n t , h a v i n g a n e x t r e m e l e n g t h o f o n l y ~ ^ ' } u p t o t h e 
c o m p a r a t i v e l y l a r g e m a g n i t u d e o f l e n g t h w a y s . 

A c c o r d i n g t o t h e bes t ev idence t h e r e i s n o g o o d g r o u n d f o r 
a s s e r t i n g t h e ex i s t ence o f a n y spec i f ic d i f f e r e n t i a t i o n b e t w e e n 
t h e pa ras i t e s c o m i n g f r o m t h e Cape a n d E g y p t r e s p e c t i v e l y . 

T a k i n g a m o r e e x t e n d e d v i e w o f t h e s i g n i f i c a n c e o f these 
s i n g u l a r c h o r i o n a l spines , I t h i n k w e m a y h e r e r ecogn i se t h e 
e a r l y e f f o r t s o f N a t u r e , so 
t o speak, t o f o r m o r evo lve 
a spec ia l o r g a n , w h i c h , i n 
t h e eggs o f c e r t a i n o t h e r 
pa ras i t e s , becomes capable 
o f a t t a i n i n g a r e l a t i v e l y 
p r o d i g i o u s degree o f deve
l o p m e n t . T o m e i t seems 
t h a t t h e l i t t l e process i n 
q u e s t i o n i s a k i n d o f r u d i 
m e n t a r y h o l d f a s t ; a n d , as 
such , i t m a y be r e c k o n e d 
as t h e h o m o l o g u e o f a 
v a r i e t y o f egg-appendages . 
E l e v e n years ago M r E d 
w i n C a n t o n d i s c o v e r e d some c u r i o u s ova a t t a c h e d t o t h e 
c o n j u n c t i v a o f a t u r t l e ' s eye. I h a d n o h e s i t a t i o n i n p r o n o u n c 
i n g t h e m t o b e r e f e r a b l e t o some ec tozoon o r en tozoon 
b e l o n g i n g t o one o r o t h e r o f t h e a l l i e d genera Polystoma, 
Tristoma, Octobotlirium, a n d Dactylogyrus. N o w , w h i l s t t h e 
B i l h a r z i a o v a d i s p l a y o n l y a s o l i t a r y a n d i m p e r f e c t l y deve
l o p e d h o l d f a s t , p l a c e d a t one e n d o f t h e she l l , t h e s i n g u l a r 
eggs d e s c r i b e d b y M r C a n t o n deve lop o rgans o f anchorage a t 
b o t h e x t r e m i t i e s . P a r a s i t i c ova e x h i b i t i n g ana logous p r o 
cesses, spines , a n d filamentary appendages a t b o t h poles , 
h a v e b e e n o b s e r v e d i n v a r i o u s species o f paras i te—as, f o r 
e x a m p l e , i n Monostoma verrucosum i n f e s t i n g t h e f o x , i n Taenia 
cyathiformis i n f e s t i n g t h e s w a l l o w , i n Taenia variabilis o f t h e 
g a m b e t , i n Octobothrium lanceolatum a t t a c h e d t o t h e g i l l s o f 
t h e c o m m o n h e r r i n g ; a n d i n Polystoma ajppendieulata, f r o m 
t h e branchiae o f v a r i o u s m a r i n e fishes. E g g s o f paras i tes w h i c h , 

FfG. 9.—Two eggs of Bilharzia, with eccentrically placed 
spines. That to the left shows mulberry cleavage of 
the yolk ; the other having lost its embryonal contents 
by rupture. Original. 
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l i k e Bilharzia, are f u r n i s h e d w i t h a s ing le appendage, m a y l i k e 
wise be seen i n the .ova of d i f f e r e n t species of Dactylogyrus i n 
f e s t i n g the g i l l s of the p i k e . I n the more s t r o n g l y p r o n o u n c e d 
developments i t is easy to perceive h o w a d m i r a b l y these o u t 
g r o w t h s are adapted to the necessities of the d i f f e r e n t species o f 
parasi te t o w h i c h t hey are several ly r e f e r a b l e ; and , even i n t h e 
case o f Bilharzia, the t r i f l i n g a m o u n t of anchorage f u r n i s h e d 
b y a p r o j e c t i n g p o i n t is no t abso lu te ly t h r o w n away . T h e 
resistance w i l l also be grea te r where t h e spine is s i t ua t ed a l i t t l e 
o n one side o f the pole o f the e g g , w h i c h seems t o need steady
i n g d u r i n g the v i o l e n t s t rugg les o f t h e e m b r y o t o escape f r o m 
i t s t e m p o r a r y abode. 

TIG. 10.—tree ciliated embryo FIG. 11—TWO ciliated embrvos of Bilharzia; showin" sar-
of Bilharzia, with pear-shaped code spherules in their interior. That to the left has 
rudimentary organs below the recently escaped the shell. Original. 
head. Original. 

When any number of ova are removed from the urine and 
examined , i t w i l l be f o u n d t h a t a l a rge p r o p o r t i o n of t h e m c o n t a i n 
embryos i n an advanced stage of l a r v a l g r o w t h . T h e s t ruc 
t u r a l appearances presented b y t h e e m b r y o s w h i l s t s t i l l i n t h e 
eggs are r e m a r k a b l y u n i f o r m ; since, i n a l l , the y o l k appears t o 
have reso lved i t s e l f i n t o a mass o f r o u n d e d sarcode-globules , one 
or t w o of these par t i c les b e i n g conspicuously l a r g e r t h a n t h e res t 
( f i g . 12 ) . A t t h i s stage, excep t t o w a r d s the cephal ic d i v i s i o n o f 
t h e l a rva , no t endency t o d i f f e r e n t i a t i o n i s p e r c e p t i b l e ; b u t 
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some t i m e a f t e r t h e e m b r y o has escaped, one m a y n o t i c e 
e l o n g a t e d masses o f sarcode f o r m e d b y t h e coalescence o f t h e 
g l o b u l e s . W h i l s t s t i l l i n t h e e g g , one e n d o f t h e p r i m i t i v e 
e m b r y o n a l mass becomes g r a d u a l l y n a r r o w e d , c i l i a a t t h e same 
t i m e a p p e a r i n g . T h i s p a r t becomes t h e f u t u r e head , e v e n t u a l l y 
a c q u i r i n g t h e f o r m o f a c o w l . W h a t e v e r f o r m t h e b o d y o f t h e 
e m b r y o m a y d i s p l a y a f t e r e x t r u s i o n f r o m t h e she l l , t h e head 
r e t a i n s i t s c o n i c a l shape, t h e cone i t s e l f b e i n g n a r r o w e d 
o r w i d e n e d o n l y w h e n t h e l a r v a i s s u b j e c t e d t o a b n o r m a l 
c o n d i t i o n s ( f i g . 1 4 ) . W h i l s t t h e h e a d is u n d e r g o i n g d e v e l o p 
m e n t w i t h i n t h e s h e l l , one, t w o , o r some t imes t h r e e , p y r i -
f o r m masses m a k e t h e i r appearance w i t h i n t h e cone ; a n d 
a f t e r t h e e m b r y o has escaped, these s t r u c t u r e s become m o r e 
m a r k e d ( f i g . 1 0 ) . T h e sa rcode-g lobu les r e f r a c t l i g h t s t r o n g l y ; 
a n d , w h e n t h e l a r v a i s n o t compressed i n a n y w a y , t h e y m o v e 
f r e e l y w i t h i n t h e soma t i c c a v i t y . I n w e l l -
d e v e l o p e d e m b r y o s , w h i l s t s t i l l i n t h e e g g , 
t h e c i l i a are obse rved t o c l o t h e e v e r y p a r t 
o f t h e l a r v a e x c e p t t h e o r a l p a p i l l a . T h i s 
m i n u t e n i p p l e - l i k e p r o j e c t i o n measures 
a b o u t t h e ~ m o f an i n c h t r a n s v e r s e l y , f o r m 
i n g a v e r y s i m p l e k i n d o f u n a r m e d p r o 
bosc i s . W h e n t h e h e a d o f t h e f r e e e m b r y o 
is v i e w e d f r o m above , t h e p robosc i s l o o k s 
l i k e a c e n t r a l r i n g s u r r o u n d e d b y a series 
o f r e g u l a r f o l d s , w h i c h r a d i a t e o u t w a r d s 
l i k e t h e spokes o f a w h e e l . T h e r i d g e s 
t h u s f o r m e d s u p p o r t n u m e r o u s c i l i a , these 
l a t t e r p r o j e c t i n g a t t h e c i r c u m f e r e n t i a l m a r 
g i n o f t h e cepha l ic cone i n such a w a y as t o 
p re sen t t h e figure o f a s tar . D r H a r l e y 
has a d m i r a b l y r ep re sen ted t h i s charac te r , 
w h i c h i s shared b y m a n y o t h e r p a r a s i t i c 
larvae. T h r o u g h o u t t h e g r e a t e r p a r t o f t h e t i m e , w h i l s t t h e 
e m b r y o is s t i l l r e s i d e n t w i t h i n t h e e g g , t h e b r o a d n e c k o r base 
o f t h e cepha l ic cone f o r m s a fixed p o i n t o f res is tance b y i t s firm 
a t t a c h m e n t t o t h e i n n e r w a l l o f t h e s h e l l ; a n d t h i s s t r u c t u r a l 
u n i o n , so l o n g as i t r e m a i n s i n t a c t , enables t h e e m b r y o t o m o v e 
n o t o n l y i t s head a n d b o d y f r o m side t o side s y n c h r o n o u s l y , b u t 
also each p a r t i n d e p e n d e n t l y . W h e n t h e t i m e f o r final escape 
i s d r a w i n g near , t h e v i g o r o u s m o v e m e n t s o f t h e cone-shaped 
h e a d seem c h i e f l y c o n c e r n e d i n l o o s e n i n g t h e m e m b r a n o u s 

FIG. 12.—Egg of Bilharzia, 
with contained embryo and 
free sarcode globules. Ori
ginal. 
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connec t ion j u s t r e f e r r e d t o ; a n d when , a t l e n g t h , the c i l i a t e d 
an imalcule has succeeded i n o v e r c o m i n g t h i s first d i f f i c u l t y , i t i s 

l ud i c rous to wi tness i t s f r a n t i c e f fo r t s t o find 
an o p e n i n g i n the shel l . W h i l e t hus par 
t i a l l y l i b e r a t e d , i t w i l l r u s h to and f r o f r o m 
one pole of the e g g t o t h e o ther , p e r f o r m i n g 
a series o f summersaul ts , a n d at t h e same 
t i m e occasional ly r o l l i n g i t s e l f over l a t e r a l l y . 
T h i s a c t i v i t y becomes g r a d u a l l y m o r e a n d 
more v i o l e n t , u n t i l a t l e n g t h i t s e x c i t e m e n t i s 
w o r k e d up i n t o a sor t of f r e n z y . I have m a n y 
t imes wa t ched these pe r fo rmances , w h i c h , 
however , are o n l y t o be seen w i t h i n those ova 
whose shells, f o r some reason o r o ther , r e fuse 
to y i e l d to the ear l ie r a u d o r d i n a r y e f fo r t s o f 
the pr i soner . I n a l l cases where these phe
nomena are wi tnessed t h e eye r e a d i l y detects 
a n u m b e r o f s m a l l f r e e g lobules be tween t h e 
e m b r y o a n d the i n n e r w a l l o f t h e she l l ( f i g . 
13). These m i n u t e par t i c les are l i k e w i s e 
tossed about t u m u l t u o u s l y d u r i n g t h e r a p i d 
r o t a t o r y movemen t s o f the i m p r i s o n e d l a r v a . 
E x c e p t as regards t h e i r size, these g lobu les 
do n o t d i f f e r i n charac ter f r o m t h e sarcodic 
contents of the an ima lcu le . T h e y are p r o -

^bhfoTsMJ^^sZj D a b l y superf luous de tachments f r o m t h e p r i -
J S S ' e d ^ X i i y m i t i v e yo lk -mass , b u t i t is j u s t poss ib le t h a t 
developed. Original. t h e y m a y a f f ( ) r d S Q m e ^ ^ ^ final 

i n g up of t h e she l l . W h i l s t t h e e m b r y o remains fixed i t s 
t a i l is usua l ly d i r e c t e d t o w a r d s the n a r r o w e r o r s p i n e - b e a r i n g 
pole of the egg , b u t i n a f e w instances I have seen t h i s p o s i t i o n 
reversed. A s regards t h e precise mode of e m e r g i n g f r o m t h e 
she l l , and t h e t i m e occupied b y t h e l a r v a i n f r e e i n g i t s e l f , t he re 
are several p o i n t s of in te res t . S p e a k i n g g e n e r a l l y , t h e p u r e r 
the m e d i u m i n t o w h i c h the ova are t r a n s f e r r e d , t h e m o r e r a p i d 
w i l l be the movements of the larvae. T o g i v e an e x a m p l e o f 
observed fac t s i n r e l a t i o n t o t h e r a p i d i t y o f deve lopmen t , I c i t e 
t h e f o l l o w i n g : — " O n the 2 0 t h of A u g u s t , 1870, I p l a c e d t w e l v e 
eggs o f Bilharzia unde r the microscope. T h e m e d i u m i n w h i c h 
t h e y were i m m e r s e d cons is ted o f e i g h t p a r t s o f o r d i n a r y 
d r i n k i n g w a t e r t o one of u r i n e . A t t h e e x p i r a t i o n o f seventeen 
m i n u t e s the first-born made i t s escape. I n t h e course o f 
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a n o t h e r m i n u t e t w o m o r e e m e r g e d . I n t w e n t y - s i x m i n u t e s t h e 
f o u r t h , i n t w e n t y - e i g h t t h e fifth, i n t h i r t y - t w o t h e s i x t h , i n 
t h i r t y - f o u r t h e s even th , i n t h i r t y - s e v e n t h e e i g h t h , i n t h i r t y - e i g h t 
t h e n i n t h , i n f o r t y t h e t e n t h , i n f o r t y - t h r e e t h e e l e v e n t h , a n d 
i n f o r t y - s i x m i n u t e s t h e t w e l f t h , r e s p e c t i v e l y m a d e t h e i r 
appearance." ' 

N o w , t h i s r a p i d m o d e o f b i r t h a n d e m e r g e n c e f r o m t h e s h e l l 
i s v e r y m u c h m o r e s t r i k i n g i n t h e case o f eggs w h i c h are p l a c e d 
i n p e r f e c t l y p u r e w a t e r ; f o r , w h i l s t t h e eggs are s t i l l i n t h e 
u r i n e , t h e r e appears t o b e n e i t h e r t h e p o w e r n o r t h e i n c l i n a t i o n 
o n t h e p a r t o f t h e e m b r y o t o escape ; b u t , o n i s o l a t i n g a n d 
p l a c i n g t h e m i n s u i t a b l e c o n d i t i o n s , t h e i r b e h a v i o u r i s even m o r e 
r e m a r k a b l e . I n a space o f less t h a n t w o m i n u t e s I have 
r e p e a t e d l y seen t h e h i t h e r t o m o t i o n l e s s e m b r y o a l t e r i t s shape 
b y c o n t r a c t i o n s , b e c o m e v i o l e n t l y a g i t a t e d , a n d b u r s t o u t o f i t s 
s h e l l i n t h e c o n d i t i o n o f a" f ree-
s w i m m i n g a n i m a l c u l e . M o r e 
ove r , i t i s w o r t h y o f r e m a r k 
t h a t t h e e g g s a n d larvae o f Bil
harzia soon p e r i s h i n s ta le u r i n e . 
" O n t h e 1 6 t h o f A u g u s t , 1870 , 
I p l a c e d a b o u t a t h o u s a n d eggs 
i n a q u a r t o f f o u n t a i n - w a t e r , t o 
w h i c h o n l y a d r a c h m o r r a t h e r 
less o f u r i n e h a d been a d d e d . 
A t t h e e x p i r a t i o n o f f o r t y - e i g h t 
h o u r s n o t a s i n g l e l i v i n g e m 
b r y o c o u l d be f o u n d . I subse
q u e n t l y a sce r t a ined t h a t I c o u l d 
n o t k e e p t h e e m b r y o s a l i v e f o r 
t w e n t y - f o u r h o u r s i n a n y w a t e r 
i n w h i c h I h a d i n t r o d u c e d t h e 
sma l l e s t t r a c e o f m u c u s , b l o o d -
co rpusc l e s , u r i n a r y c r y s t a l s , o r 
d e c o m p o s i n g m a t t e r s o f a n y k i n d . 
A l l sor t s o f r e agen t s speed i ly 
k i l l e d t h e larvae. M e r e d i sco lo ra 
t i o n b y c a r m i n e s o l u t i o n , o r b y 
t h e a d d i t i o n o f a d r o p o f t h e so lu 
t i o n o f p e r m a n g a n a t e o f p o t a s h , 
i n s t a n t l y caused t h e m t o assume g ro t e sque a n d u n n a t u r a l shapes 
( f i g s . 13 a n d 14 ) , d e a t h sooner o r l a t e r f o l l o w i n g as a r e s u l t 

FIG. 14.—Ciliated embryos of Bilharzia, deformed 
by the application of reagents. Original. 
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of the d i s i n t e g r a t i o n a n d r e so lu t ion o f t h e i r del icate bodies i n t o 
mere sarcode-masses. S t i l l more r a p i d l y poisonous e f fec t s 
were p roduced b y t h e a d d i t i o n of a l i t t l e she r ry o r a l coho l . 
I n solut ions where the amoun t of s p i r i t d i d n o t exceed one p a r t 
o f s p i r i t , p r o o f s t r e n g t h , t o fifty pa r t s o f wa te r t h e e f fec t was 
t h e same."" 

T h e development of the l a rva is equa l ly w e l l accompl i shed i n 
d i s t i l l e d wate r , i n we l l -wa t e r , a n d i n b r a c k i s h wa te r . I n pu re 
sea-water the process goes o n less s a t i s f a c t o r i l y . I t was f o u n d , 
indeed , t h a t the a d d i t i o n o f s l i g h t l y saline wa t e r t o c i l i a t e d 
embryos , w h i c h were on the p o i n t o f e x p i r i n g i n f r e s h wa te r , 
h a d t h e ef fec t of r e v i v i n g t h e m f o r a t i m e . These f a c t s have 
an i m p o r t a n t p r ac t i c a l b e a r i n g . 

I have thus shown t h a t t h e escape of t h e e m b r y o is b y no 
means the s low process t h a t B i l h a r z has descr ibed . A l m o s t 
i n v a r i a b l y the shel l burs t s b y a l o n g i t u d i n a l s l i t e x t e n d i n g over 
f u l l y t w o t h i r d s of i t s l o n g d iamete r , t he first p o i n t o f r u p t u r e 
b e i n g c o m m o n l y s i tua ted m i d w a y be tween t h e spine a n d t h e 
cent re o f the she l l . I n n o r m a l b i r t h s , so t o speak, t h e head o f 
t h e an ima lcu le emerges first; b u t occasional ly t h e a n i m a l 
escapes s ideways, a n d I have even seen t h e e m b r y o ex t r i ca t e 
i t s e l f t a i l f o r e m o s t . N o t u n f r e q u e n t l y i t has a d i f f i c u l t y i n 
d e t a c h i n g i t s e l f f r o m t h e shel l , i n w h i c h case t h e e g g is w h i r l e d 
r o u n d a n d r o u n d b y the h a l f - f r e e d p r i soner ( f i g . 15) . T h e 
l o d g m e n t of t h e spine, however , agains t any f o r e i g n substance 
a f fo rds the necessary leverage f o r e n s u r i n g escape. 

T h e l a r v a never d isplays i t s p roper e longa ted , sp indle-shaped, 
or c y l i n d r o - c o n i c a l figure, u n t i l some shor t t i m e a f t e r i t s escape 
f r o m t h e s h e l l ; and , as a consequence of t h i s , i t s power s o f 
l o c o m o t i o n are less m a r k e d at first t h a n t h e y are subsequen t ly . 
A t t h e t i m e of e x t r u s i o n the larvae are c o m m o n l y m o r e o r less 
hour-glass shaped ( f i g . 11) ; t h i s p a r t i c u l a r f o r m b e i n g some
t imes r e t a ined f o r m a n y m i n u t e s o r even f o r an h o u r . U s u a l l y 
t h e larvae have a t endency to acqui re t h e i r n o r m a l shape i m m e 
d i a t e l y a f t e r q u i t t i n g the s h e l l ; t h e ova l , pear-shaped, a n d 
v a r i o u s l y con t r ac t ed f o r m s g r a d u a l l y m e r g i n g i n t o t h e charac
t e r i s t i c cone-shaped an imalcu le ( f i g . 10) . I n t h e i r f u l l y deve l 
oped c o n d i t i o n , t h e y e x h i b i t the mos t l i v e l y movemen t s ; a n d t o 
wi tness several hundreds o f t h e m r u s h i n g abou t w i t h unceas ing 
a c t i v i t y is a cur ious s i g h t . T h e phenomenon , moreover , loses 
none o f i t s i n t e res t f r o m the cons ide ra t ion t h a t o n l y a f e w hours , 
or i t m a y have been m i n u t e s , p r e v i o u s l y , these n o w a c t i v e l y 
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g y r a t i n g a n i m a l c u l e s w e r e l o d g e d in ovo w i t h i n t h e b lood-vesse l s 
o f t h e i r h u m a n h o s t . F r o m persons w h o are i n f e s t e d , m y r i a d s 
o f these e g g s o f Bilharzia d a i l y m a k e t h e i r escape d u r i n g t h e 
a c t o f m i c t u r i t i o n ; a n d , w h e n t h i s a c t i s a c c o m p l i s h e d b y t h e 
h o s t o u t - o f - d o o r s , i t i s easy t o pe rce ive h o w r e a d i l y t h e ova m a y 
b e s u b j e c t e d t o c o n d i t i o n s f a v o r a b l e t o t h e d e v e l o p m e n t o f larvae. 
T h e d i r e c t passage o f t h e u r i n e i n t o a n y cons ide rab le r ecep tac le 
o f n a t u r a l o r f r e s h w a t e r w o u l d i n a f e w m i n u t e s ensure t h e 
h a t c h i n g o f a l l t h e e g g s ; a n d i n t h e absence o f a n y such d i r e c t 
a i d t o d e v e l o p m e n t , t h e a c c i d e n t a l occu r rence o f a s h o w e r o f 
r a i n w o u l d , i n a l l l o c a l i t i e s w h e r e t h e Bilharzia disease i s 
e n d e m i c , r e a d i l y t r a n s f e r t h e ova i n t o d i t c h e s , p o n d s , r i v e r s , 
l akes , a n d u l t i m a t e l y , pe rhaps , even i n t o t h e sea i t s e l f . 

FIG. 15. Egg of Bilharzia, with the shell still adhering FIG 16.—Ciliated embryo of Bilharzia in 
to the escaped ciliated embryo. Original. the act of dying from the escape of its 

sarcodic contents. Original. 
T h e b e h a v i o u r o f t h e e m b r y o u n d e r t h e a c t i o n o f r eagen t s o f 

v a r i o u s k i n d s i s r e m a r k a b l e . T h u s , w h e n o n t h e 5 t h o f Sept . , 
1870 , I p l a c e d some ova i n b r a c k i s h w a t e r , o f t h e s t r e n g t h o f 
t w o p a r t s o f f r e s h w a t e r t o one o f p u r e sea-water , t h e i r con ten t s 
w e r e r e a d i l y deve loped , t h o u g h t h e e scap ing e m b r y o s d i d n o t 
s w i m v i g o r o u s l y . W h e n a g a i n I p l a c e d some o the r eggs • i n 
p u r e sea-water , t h e i r c o n t a i n e d e m b r y o s became i n s t a n t l y t r a n s 
fixed, t h e v i b r a t i l e c i l i a o f t h e h e a d b e i n g r i g i d a n d mo t ion l e s s . 
A t first I n a t u r a l l y c o n c l u d e d t h a t t h e e m b r y o s w e r e k i l l e d 
o u t r i g h t ; b u t , t o m y g r e a t su rp r i se , t h e shock passed a w a y i n 
a b o u t h a l f an h o u r , w h e n t h e y r e v i v e d a n d w e r e soon a f t e r w a r d s 
h a t c h e d . One o f t h e larvae t h u s set f r e e c a r r i e d o f f several o f 
t h e loose i n t r a - c h o r i o n a l g l o b u l e s w h i c h h a d , d u r i n g t h e p e r i o d 
of t r a n s f i x i o n , b e c o m e firmly adhe ren t t o t h e ends o f t h e cauda l 
c i l i a . H e r e I m a y r e m a r k u p o n a dec ided d i f f e r e n c e observab le 



48 PARASITES OP MAN 

between tbe c i l i a of the bead and b o d y respec t ive ly . T h e f o r m e r 
are a t a l l t imes v i b r a t i l e , ac t ive , a n d conspicuous, w h i l s t t h e 
l a t t e r are more del icate , capable of c o m p a r a t i v e l y l i t t l e m o t i o n , 
a n d p a r t a k i n g more o f the character o f fine setae. I n l e n g t h 
t h e i r genera l measurement varies f r o m to T h e a c t i o n 
of pu re sea-water o n the f r e e animalcules , p r e v i o u s l y i m m e r s e d 
i n f r e s h or b r a c k i s h wa te r , was equa l ly s t r i k i n g . A l l , w i t h o u t 
excep t ion , i m m e d i a t e l y became para lysed a n d a lmos t mot ionless ; 
nevertheless, on aga in a d d i n g f r e s h wa te r , several e n t i r e l y reco
ve red . I t is w o r t h y o f no t ice t h a t i n these cases t h e cephal ic 
c i l i a f u r n i s h e d the first i nd ica t ions o f r e t u r n i n g v i a b i l i t y . I was 
p a r t i c u l a r l y s t r u c k w i t h the behaviour of one e m b r y o , w h i c h , 
under the s t imu lus o f t h e sudden shock, r e t r a c t e d i t s cone-
shaped head a lmost e n t i r e l y w i t h i n the genera l c a v i t y o f the b o d y 
( f i g . 14, l o w e r specimen) . I n t h e i r m o r i b u n d c o n d i t i o n , w h a t e v e r 
shape the e m b r y o r e t a ined , t h e sarcodic contents g r a d u a l l y f a d e d 
a w a y ; the o u t l i n e o f the creature , however , b e c o m i n g m o r e 
m a r k e d ( f i g . 16) . U s u a l l y t h e b o d y of the an ima lcu le became 
e longa ted w h i l s t e x p i r i n g i n sea-water. U n d e r o ther c i r c u m 
stances the e m b r y o f r e q u e n t l y bu r s t s ; t h e sarcodic contents 
escaping i n the f o r m of amoeba-l ike bodies a n d t h e c i l i a r e t a i n 
i n g t h e i r powers o f movemen t l o n g a f t e r a l l t races o f t h e 
sarcode have disappeared. 

T h e larvae of Bilharzia c losely resemble those 
of Fasciola hepatica, w h i c h l a t t e r m a y be appro 
p r i a t e l y n o t i c e d i n t h i s place. T h e c i l i a t e d e m 
b r y o of the c o m m o n l i v e r f l u k e has t h e f o r m o f 
a l o n g cone i n v e r t e d ; t h e a n t e r i o r e n d o r head 
b e i n g f l a t l y convex . I n the cent re is a shor t 
p robosc is - l ike p a p i l l a des t i tu te of c i l i a ( f i g . 17) . 
The genera l c o v e r i n g of c i l i a rests o n a w e l l -
de f ined g r a n u l a r e p i d e r m i s ; t h i s l a t t e r b e i n g 
succeeded b y a dense p e r i p h e r a l l aye r o f l a r g e 
nuc lea ted cells , each of t h e m m e a s u r i n g abou t 

i n d iameter . T h e ep ide rmis measures 
i n th ickness . I n the c e n t r a l mass o f p a r e n 
c h y m a no i n t e r n a l organs are recognisable , b u t 
L e u c k a r t observed i n d i c a t i o n s o f a canal w h i c h 
he t h o u g h t m i g h t open a t t h e t a i l , t h o u g h t h e 
o p e n i n g i t s e l f was n o t a c t u a l l y v i s i b l e . 

A s l o n g as t h e c i l i a t e d c o v e r i n g r ema ins i n t a c t t h e e m b r y o , 
l i k e o the r an imalcu les , d i sp lays g rea t a c t i v i t y , w h i r l i n g r o u n d 

FIG. 17-—Ciliated em
bryo of Fasciola he-
patica, showing the 
so-called eye-spot. 
After Leuckart, 
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a n d r o u n d o n i t s o w n a x i s , a n d also d e s c r i b i n g g y r a t i o n s a n d 
c i r c l e s o f d i f f e r e n t degrees o f r a n g e i n t h e w a t e r , t h e l a t t e r 
m o v e m e n t s b e i n g a c c o m p l i s h e d b y b e n d i n g t h e b o d y u p o n i t s e l f 
t o a g r e a t e r o r lesser c u r v a t u r e . T h e e m b r y o s o f Bilharzia a n d 
o t h e r i n f u s o r i a e x h i b i t t h e same b e h a v i o u r , a n d , as L e u c k a r t 
obse rves , w h e n these e m b r y o s k n o c k a g a i n s t a n y o b s t r u c t i o n , 
t h e y pause a f t e r t h e b l o w , as i f t o cons ide r t h e n a t u r e o f t h e 
subs tance t h e y have t o u c h e d . A s i n t h e case o f f l u k e e m b r y o s 
g e n e r a l l y , t h e c i l i a t e d c o v e r i n g e v e n t u a l l y f a l l s o f f a n d t h e 
e m b r y o reassumes a m o r e o r less o v a l figure, a t t h e same t i m e 
c h a n g i n g i t s s w i m m i n g m o d e o f p r o g r e s s i o n f o r t h e less d i g n i 
fied m e t h o d o f c r e e p i n g . I n t h e f r e e c i l i a t e d c o n d i t i o n t h e 
e m b r y o o f t h e c o m m o n l i v e r - f l u k e measures , a c c o r d i n g t o 
L e u c k a r t , A^' i n l e n g t h , t h e a n t e r i o r b r o a d e n d b e i n g 5^" T h e 
c i l i a have a l o n g i t u d i n a l m e a s u r e m e n t o f T^m

/*. 
A c c o r d i n g t o t h e o b s e r v a t i o n s o f D r W i l l e m o e s - S u h m , t h e 

c i l i a o f t h e e m b r y o s o f t h e Distoma megastoma a re l i m i t e d t o 
t h e a n t e r i o r p o l e o f t h e b o d y . T h i s i s also t h e a r r a n g e m e n t , as 
L e u c k a r t first p o i n t e d o u t , i n Distoma lanceolatum ( f i g . 18 ) . 
O n t h e o t h e r h a n d , Pagens t eche r has s h o w n t h a t t h e e m b r y o s 
o f Distoma cygnoides a n d Amphistoma (Diplodiscus) subclavatum 
a r e c i l i a t e d a l l ove r , a n o b s e r v a t i o n w h i c h , as r e g a r d s t h e l a t t e r 
species, has b e e n c o n f i r m e d b y W a g e n e r a n d o the r s . D r 
Pagens t eche r ' s o r i g i n a l s t a t emen t t o t h e e f f ec t t h a t " i n t r a c h o -
r i o n a l g e r m s o f t r e m a t o d e s o f f e r no d i s t i n c t i v e characters,** 
m u s t , t h e r e f o r e , i n t h e p re sen t s tate o f o u r k n o w l e d g e , b e 
a c c e p t e d as a g e n e r a l c o n c l u s i o n a d m i t t i n g o f m a n y excep t ions . 
I n t h e e a r l y s tages o f d e v e l o p m e n t t h e e m b r y o o f Distoma 
lanceolatum occupies t h e cen t r e o f t h e e g g , a n d a c c o r d i n g t o 
L e u c k a r t has i t s c o n i c a l h e a d i n v a r i a b l y d i r e c t e d t o w a r d s t h e 
u p p e r p o l e o f t h e she l l , o r , i n o t h e r w o r d s , t o t h a t e n d o f t h e 
e g g w h i c h i s f u r n i s h e d w i t h a l i d - l i k e o p e r c u l u m . L e u c k a r t 
descr ibes t h e e m b r y o i t s e l f as " finely g r a n u l a r a n d a r m e d a t 
t h e t i p w i t h a d a g g e r - l i k e sp ine , w h i c h , w i t h t h e s imu l t aneous 
d i s p l a c e m e n t o f t h e a d j a c e n t g r a n u l a r mass, can be p u s h e d 
f o r w a r d a n d d r a w n b a c k aga in . ' " Bes ides t h i s so-ca l led cephal ic 
g r a n u l a r mass , t h e r e are w i t h i n t h e e m b r y o n i c b o d y t w o o t h e r 
g r a n u l a r masses w i d e l y separa ted f r o m each o t h e r , b u t o c c u p y 
i n g t h e p o s t e r i o r h a l f o f t h e e m b r y o . These L e u c k a r t supposes 
t o b e t h e r u d i m e n t s o f a f u t u r e b r o o d , t o be deve loped at t h e 
t i m e w h e n t h e f r e e e m b r y o s h a l l have l o s t i t s c i l i a t e d s w i m m i n g 
appa ra tu s , s h a l l have b o r e d i t s w a y b y means o f t h e cepha l ic 

4 
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spine i n t o the tissues o f a m o l l u s k , a n d sha l l have become 
metamorphosed i n t o a sac- l ike l a r v a (Nurse , Sporocys t , o r R e d i a , 
as the case m a y b e ) . W h a t e v e r be the f u l l s ign i f i cance of these 
i n t e r n a l developments , we have at least sa t i s fac tory evidence 

t h a t the comple te a n d f r e e e m b r y o is a g l o b e -
shaped an ima lcu le , h a v i n g t h e an t e r i o r t h i r d 
or cephalic end o f t h e b o d y covered w i t h c i l i a , 
a n d a r m e d w i t h a c e n t r a l b o r i n g spine. I n 
consequence of t h i s l i m i t a t i o n o f t h e c i l i a t e d 
c o v e r i n g , i t s s w i m m i n g movemen t s are less 

FIG. is.—ciliated em- v ivacious t h a n those of t h e e m b r y o of Fasciola 
e bXtl^eTLeue"- hepatica ; i t w i l l , t h e r e fo re , p r o b a b l y t a k e u p 
k a r t i t s residence i n a less ac t ive host t h a n t h a t 

chosen b y the e m b r y o of Fasciola , se lec t ing one of those m o l l u s k s 
w h i c h e i the r move s l o w l y or are p rone t o keep at t h e b o t t o m 
of t h e wate r . T h e m a t u r e eggs have a l e n g t h of ^ t o 3^ o f an 
i n c h , a n d a b r e a d t h of g^" T h e l o n g d iamete r o f t h e f r e e 
e m b r y o var ies f r o m to g ] ~ t h e t ransverse d i ame te r b e i n g 
Tim" W h i l s t the embryos were s t i l l i n t h e e g g L e u c k a r t c o u l d 
see no c i l i a r y m o t i o n . W i t h mos t observers , b o t h t h e c i l i a r y 
apparatus a n d the b o r i n g spine appear a t t h i s s tage t o have 
a l t oge the r escaped observa t ion . 

A s r ega rds the i n t i m a t e s t r u c t u r e o f the c i l i a t e d e m b r y o o f 
Bilharzia hcematobia, I have f u r t h e r t o observe t h a t , s h o r t l y 
a f t e r i t s e x t r u s i o n f r o m the she l l , t he h i t h e r t o loose, g l o b u l a r 
sarcode par t ic les coalesce. T h i s is a p p a r e n t l y a p r e l i m i n a r y 
step t o w a r d s the subsequent d i f f e r e n t i a t i o n process. Respect 
i n g the peduncu la t ed b l i n d sacs f o r m e d w i t h i n t h e head, 1 
t h i n k t h a t w e m u s t r e g a r d the l a rges t one as r e p r e s e n t i n g t h e 
s tomach of t h e l a r v a i n i t s f u t u r e cercar ian stage. U n d e r 
the T \ / ' ob j ec t i ve I d i s t i n c t l y recognised , i n t h e c a v i t y o f the 
cen t r a l b l i n d sac, numerous h i g h l y r e f r a c t i n g g ranu les , t h e 
d iamete r of w h i c h averaged n o t more t h a n ~ m " T h e r u d i 
m e n t a r y s tomach is o f t e n t raceable w h i l s t t h e l a r v a is s t i l l w i t h i n 
the e g g . I t measures abou t 5 i 5 " i n l e n g t h , i n c l u d i n g t h e 
peduncle , a n d 1 ? i 5 5 " i n b r e a d t h . T h e w i d t h o f the n a r r o w s t a l k 
does n o t exceed ~0^' The o ther t w o - s t a l k e d bodies appeared 
t o have t h e character of lemnisci. T h e y were occas ional ly w e l l 
seen w h i l s t t he e m b r y o was s t i l l w i t h i n t h e e g g . A s r e g a r d s 
t h e i n t e g u m e n t , i t is easy t o recognise t w o layers . I n c a r e f u l 
a d j u s t m e n t s of t h e focus t h e i n n e r w a l l of t h e t r a n s p a r e n t 
d e r m i s presents a beaded appearance. These m i n u t e a n d 
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r e g u l a r m a r k i n g s do n o t u n d e r g o a l t e r a t i o n d u r i n g t h e c o n 
t r a c t i o n s o f t h e b o d y o f t h e l a r v a . 

A h i g h l y d e v e l o p e d w a t e r - v a s c u l a r s y s t e m ex i s t s i n these 
l i t t l e a n i m a l c u l e s . O n m a n y occasions I saw t races o f t h i s set 
o f vessels , a n d i n severa l ins tances I o b t a i n e d a m o s t s a t i s f a c t o r y 
v i e w o f t h e e n t i r e series o f b ranches . 
A n x i o u s t o r ece ive c o n f i r m a t i o n o f m y 
d i s c o v e r y , I d e m o n s t r a t e d t h e ex i s t ence 
o f these vessels t o a s k i l l e d m i c r o s c o p i s t 
— t h e l a t e M r J . GL P i l c h e r , o f H . M . 
A r m y . I n t h e b r i e f e s t t e r m s i t m a y 
b e s a id t h a t t h e w a t e r - v a s c u l a r sys t em 
o f Bilharzia, i n t h e l a r v a l c o n d i t i o n , 
cons i s t s o f t w o m a i n s tems , w h i c h 
p u r s u e a t o r t u o u s passage f r o m head t o 
t a i l , a n d w h i c h , i n t h e course o f t h e i r 
w i n d i n g s , g i v e o f f severa l a n a s t o m o s i n g 
b r a nc he s ( f i g . 1 9 ) . A s also o b t a i n s i n 
t h e c o r r e s p o n d i n g larvae o f Diplodiscus 
subclavatus, t h e r e i s n o e x c r e t o r y o u t l e t 
v i s i b l e a t t h e t a i l . 

E n c o u r a g e d b y t h e exper iences a n d 
d e t e r m i n a t i o n s o f Pagens techer , F i l i p p i , 
W a g e n e r , L e u c k a r t , a n d o the r s , I s o u g h t 
f o r t h e i n t e r m e d i a t e hos t s a m o n g s t 
f r e s h - w a t e r m o l l u s k s a n d s m a l l Crus
tacea . F a i l i n g o f success i n these, i t 
o c c u r r e d t o m e t h a t t h e larvae o f Bil
harzia m i g h t n o r m a l l y res ide i n f l u v i a t i l e 
o r even i n m a r i n e fishes. T h i s l a t t e r 
i d e a seems also t o have s t r u c k D r 

A i t k e n . I n a n a p p e n d i x t o h i s ' R e p o r t S u l S ^ T r t M 
t o t h e A r m y M e d i c a l D e p a r t m e n t f o r 
1 8 6 8 / d a t e d f r o m N e t l e y , N o v . , 1869, 
h e g ives a figure o f a n u r s e - f o r m , w h i c h he t e r m s a cercar ia , 
f r o m t h e t a i l o f a h a d d o c k — s u g g e s t i n g f o r Bilharzia some 
gene t i c r e l a t i o n . D r A i t k e n also ex tends h i s v i e w s i n r e fe rence 
t o c e r t a i n l a r v a l t r e m a t o d e s a l l e g e d t o have been f o u n d i n t h e so-
c a l l e d D e l h i b o i l s a n d L a h o r e sores. These pa ra s i t i c f o r m s have , 
h o w e v e r , been s h o w n b y D r Joseph F l e m i n g t o be n o t h i n g m o r e 
t h a n a l t e r e d h a i r - b u l b s ( ' A r m y M e d . R e p o r t s / 1868-69) . 

I n r e g a r d t o t h e flukes f r o m t h e h a d d o c k , I have sa t i s f i ed 

showing the arrangement of the 
water vessels and the vacuoles. 
Original. 
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myse l f t h a t these i m m a t u r e t rematodes f r o m the nerves o f t h e 
cod - t r i be can have no genet ic r e l a t i o n "with Bilharzia; a n d I 
t h i n k i t due to D r M a d d o x to say t h a t I accept h is conc lus ion 
r e s p e c t i n g t h e m . I n h is paper ( f M i c r o s . T r a n s . / v o l . x v , 1867, 
p . 87) he offers s t r o n g p r o o f t h a t the so-called Distoma neuronaii 
Monroii of t h e haddock (Morrhua ceglejinus) is t h e j u v e n i l e 
c o n d i t i o n o f Gasterostoma gracilescens of the ang le r (Lophius 
piscatorius). 

I a m so r ry t o have t o state t h a t a l l m y expe r imen t s p r o v e d 
nega t ive . I t r i e d t o induce the c i l i a t e d e m b r y o s t o en te r t h e 
bodies of a v a r i e t y of an imals , such as G a m m a r i , D i p t e r o u s 
larvae, En tomos t raca , L y m n a e i , Paludinae, d i f f e r e n t species o f 
P l ano rb i s , a n d o ther m o l l u s k s ; b u t ne i t he r i n these, n o r i n 
S t i ck l ebacks , Roach, Gudgeon , or Carp , d i d t h e y seem i n c l i n e d 
t o t a k e up t h e i r abode. 

T h e v e r y pecu l i a r and f o r m i d a b l e h e l m i n t h i a s i s p r o d u c e d b y 
t h i s parasi te has been t h o r o u g h l y i n v e s t i g a t e d b y G r i e s i n g e r 
a n d B i l h a r z , a n d i t has been f u l l y desc r ibed i n t h e s t a n d a r d 
w o r k s of K i i c h e n m e i s t e r a n d L e u c k a r t . M y o w n case f r o m 
N a t a l also supp l i ed m a n y i n t e r e s t i n g c l i n i c a l f ac t s w h i c h 
were p u b l i s h e d i n m y ' Lec tu res on H e l m i n t h o l o g y , " q u o t e d 
be low. T h e compara t ive prevalence o f t h i s d i so rde r i n E g y p t 
is w e l l es tabl ished. S y m p t o m a t i c a l l y , i t s p r i n c i p a l f e a t u r e 
consists i n a genera l d i s tu rbance o f the u r o p o i e t i c f u n c t i o n s . 
Diar rhoea a n d haematuria occur i n advanced stages o f the c o m 
p l a i n t , b e i n g also f r e q u e n t l y associated w i t h t h e so-cal led 
E g y p t i a n chloros is , c o l i c k y pa ins , anaemia, a n d g rea t p r o s t r a 
t i o n of the v i t a l powers . T h e t r u e source o f t h e d i so rder , 
however , is easily ove r looked unless a c a r e f u l mic roscop ic 
e x a m i n a t i o n be made of the u r i n e and o the r evacuat ions . I f 
b l o o d be m i x e d w i t h these, a n d there also be a l a r g e escape of 
mucus , a m i n u t e inspec t ion of t h e excre ta w i l l scarcely f a i l t o 
revea l t h e presence of t h e charac te r i s t ic ova o f Bilharzia. 
Besides t h e increase of mucus secret ion, the re m a y even be 
an escape of p u r u l e n t m a t t e r , s h o w i n g t h a t the d i so rde r has 
f a r advanced. T h e pa t i en t ' s c o n s t i t u t i o n even tua l l y becomes 
u n d e r m i n e d ; pneumon ia o f t e n sets i n , a n d dea th finally ensues. 
O n m a k i n g p o s t - m o r t e m examina t ions t h e f o l l o w i n g p a t h o l o g i c a l 
f ac t s come to l i g h t . I n cases where t h e disease has n o t advanced 
v e r y f a r , m i n u t e patches o f b l o o d - e x t r a v a s a t i o n presen t t h e m 
selves at the mucous surface o f the b l adder , b u t i n m o r e 
s t r o n g l y p r o n o u n c e d cases the patches are l a r g e r o r even 
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c o n f l u e n t . I n some ins tances t h e r e are v i l l o u s o r f u n g u s - l i k e 
t h i c k e n i n g s , u l c e r a t i o n a n d s e p a r a t i o n o f p o r t i o n s o f t h e 
m u c o u s m e m b r a n e , w i t h v a r y i n g degrees o f c o l o r a t i o n , a c c o r d 
i n g t o t h e a m o u n t o f t h e e x t r a v a s a t i o n , w h i c h becomes c o n 
v e r t e d i n t o g r e y , r u s t y - b r o w n , o r b l a c k p i g m e n t depos i t s . A 
g r i t t y o r sandy depos i t i s o f t e n s u p e r i m p o s e d , c o n s i s t i n g o f 
o r d i n a r y l i t h i c - a c i d g r a i n s m i x e d w i t h eggs a n d egg - she l l s . E g g s 
a re r e a d i l y d e t e c t e d i n t h e u r i n e , these h a v i n g escaped f r o m t h e 
r u p t u r e d ve s i ca l vessels. T h e l i n i n g m e m b r a n e s o f t h e u re t e r s 
a n d r e n a l c av i t i e s are also m o r e o r less a f f e c t e d ; t h e k i d n e y s 
b e i n g f r e q u e n t l y e n l a r g e d a n d conges t ed . I t m u s t , h o w e v e r , 
be b o r n e i n m i n d t h a t i n a l l these o rgans t h e t r u e seat o f t h e 
d i s o r d e r i s t h e b l o o d , w h i c h f o r m s t h e p r o p e r h a b i t a t o f t h e 
Bilharzia ; a n d t h i s b e i n g t h e case, t h e w o r m s as w e l l as t h e i r 
escaped eggs m a y be f o u n d i n a n y o f t h e vessels s u p p l y i n g t h e 
diseased o r g a n s . I n one ins t ance , q u o t e d b y L e u c k a r t , Grrie-
s i n g e r f o u n d a n u m b e r o f e m p t y eggs i n t h e l e f t v e n t r i c l e o f 
t h e h e a r t , a n d f r o m t h i s c i r c u m s t a n c e i t was supposed t h a t 
t h e y m i g h t be c a r r i e d i n t o v a r i o u s i m p o r t a n t o rgans , o r 
e v e n p l u g u p t h e l a r g e r vessels. A s b e f o r e s t a t ed , h o w e v e r , 
t h e paras i tes are m o r e p a r t i c u l a r l y p r e v a l e n t i n t h e vessels o f 
t h e b l a d d e r , m e s e n t e r y , a n d p o r t a l sys t em. T h e e f fec t s u p o n 
t h e i n t e s t i n a l mucous m e m b r a n e are, i n m o s t respects , s i m i l a r 
t o those o c c u r r i n g i n t h e u r i n a r y o rgans . B l o o d ex t r avasa t ions , 
w i t h t h i c k e n i n g , e x u d a t i o n , u l c e r a t i o n , a n d f u n g o i d p r o j e c t i o n s , 
appear i n a n d u p o n t h e i n t e s t i n a l mucous a n d submucous 
t i s s u e s ; these appearances, o f course , b e i n g m o r e o r less 
s t r o n g l y m a r k e d a c c o r d i n g t o t h e degree o f i n f e c t i o n . 

I n r e g a r d t o t h e t r e a t m e n t o f t h e h e l m i n t h i a s i s , I a m p r e 
c l u d e d f r o m e n t e r i n g i n t o de ta i l s here"; never the less , I a m g l a d 
t o pe r ce ive t h a t t h e p r i n c i p l e s w h i c h I l o n g ago enunc i a t ed 
have r e c e i v e d a p p r o v a l b o t h a t h o m e a n d a b r o a d . A s s t a t ed 
i n m y ' L e c t u r e s ' o u r o b j e c t s h o u l d be n o t t o i n t e r f e r e w i t h , 
b u t t o p r o m o t e na tu re ' s c u r a t i v e e f f o r t s . I f I r e a d t h e p a t h o 
l o g i c a l f a c t s c o r r e c t l y , she seeks t o b r i n g abou t t h i s r e s u l t b y 
e r e c t i n g a r t i f i c i a l b a r r i e r s w h i c h serve t o m o d e r a t e t h e b l e e d i n g . 
I n t h i s w a y , u n d e r o r d i n a r y c i r cums tances , t h e l i f e o f t h e 
bea re r i s sus t a ined , o r h e l d i n t h e balance u n t i l t h e paras i tes 
e i t h e r p e r i s h o r cease t o be capable o f c a u s i n g ac t i ve disease. 
D e p e n d u p o n i t , t h i s i s t h e p r i n c i p l e w h i c h s h o u l d g u i d e 
p h y s i c i a n s i n t h e i r t r e a t m e n t o f t h e B i l h a r z i a d i so rde r . I f t h e 
a d u l t pa r a s i t e w e r e m e r e l y a t t a c h e d t o t h e l i n i n g m e m b r a n e o f 
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t h e b ladder , t h e n p o w e r f u l d iu re t i c s a n d medica ted i n j e c t i o n s 
w o u l d p r o b a b l y p rove serviceable ; b u t since t h e entozoa reside 
i n the b lood we mus t be c a r e f u l n o t t o increase the pa t i en t ' s 
t roub les . I n the case of i n t e s t i n a l w o r m s the mos t p o w e r f u l 
paras i t ic ides m a y be p resc r ibed w i t h o u t l e t or h i n d r a n c e ; b u t 
t h a t d r u g m u s t be a t r u l y sub t le w o r m - p o i s o n w h i c h , w h e n 
t a k e n i n t o the sys tem, sha l l k i l l t h e b l o o d - f l u k e s w i t h o u t 
e x e r t i n g any i n j u r i o u s effects u p o n t h e paras i te bearer . 

W h e n , i n 1872, I pub l i shed m y lectures o n h e l m i n t h o l o g y , I 
r e m a r k e d t h a t i t was n o t i m p r o b a b l e t h a t , ere l o n g , m a n y 
m o r e cases o f B i l h a r z i a disease w o u l d be b r o u g h t t o l i g h t . 
W h a t has been added i n t h i s respect i s c h i e f l y due t o t h e 
researches o f Sonsino, b u t a case of some in te res t has been 
recorded compara t i ve ly r e c e n t l y b y D r W K . H a t c h , s t a t ioned 
at B o m b a y . F r o m t h e pa r t i cu l a r s f u r n i s h e d i t seems e v i d e n t 
t h a t t h e v i c t i m , an E n g l i s h g e n t l e m a n , con t r ac t ed t h e disease 
b y d r i n k i n g wa te r , e i the r i n A r a b i a o r i n E g y p t , i n w h i c h 
l a t t e r c o u n t r y , however , he h a d o n l y so jou rned fifteen days . 
F r o m the pa t i en t ' s s ta tements i t appears t h a t , hsematur ia i s 
f r e q u e n t amongs t t h e A r a b s . I n c i d e n t a l l y , D r H a t c h m e n 
t i ons t h a t D r V a n d y k e Car te r h a d i n f o r m e d h i m t h a t , so ear ly 
as t h e year 1862, he ( D r Car t e r ) h a d de tec ted t h e embryos o f 
B i l h a r z i a i n t h e u r i n e of an A f r i c a n b o y a d m i t t e d t o t h e 
Jamse t jee Je jeebhoy H o s p i t a l . The t r e a t m e n t e m p l o y e d b y 
D r H a t c h was t h a t r ecommended b y D r H a r l e y i n h i s w e l l -
k n o w n m e m o i r . H a v i n g myse l f ene rge t i ca l ly opposed D r 
H a r l e y ' s v i ews on p a t h o l o g i c a l g r o u n d s , I a m n o t s u r p r i s e d t o 
see i t s ta ted t h a t D r H a r l e y ' s m e t h o d of t r e a t m e n t e f f ec t ed " no 
d i m i n u t i o n i n the n u m b e r o f the paras i tes . " A s I sa id i n m y 
lectures (now ou t of p r i n t ) i t is ev iden t t h a t " n a t u r e " i n v i e w 
of m o d e r a t i n g the hasmatur ia—by t h e f o r m a t i o n o f p l u g s a t t h e 
u lce ra ted po in t s of t h e mucous surface—sets u p t h e a r t i f i c i a l 
ba r r i e r s above r e f e r r e d t o ; t he re fo re i f y o u catheter ise a n d 
e m p l o y med ica t ed i n j e c t i o n s y o u do m o r e h a r m t h a n g o o d . 
A s to t h e a d m i n i s t r a t i o n of be l l adonna i n t e r n a l l y , i n v i e w o f 
r e t a r d i n g deve lopment , or of d e s t r o y i n g t h e paras i te , no g o o d 
can be expec ted f r o m t h i s source. I c e r t a i n l y o b t a i n e d b e t t e r 
resul ts w i t h b u c h u a n d b e a r b e r r y (Arctostaphylos). 

I n the m a t t e r o f san i t a t ion i t is q u i t e ev iden t , f r o m t h e 
f o r e g o i n g data, t h a t the danger of i n f e c t i o n cannot arise f r o m 
t h e d r i n k i n g o f i m p u r e wa te r , as o r d i n a r i l y u n d e r s t o o d . T h e 
e m b r y o n a l larvae w o u l d be k i l l e d b y an a d m i x t u r e o f sewage. 



TREMATODA 55 

I t i s o b v i o u s t h a t i n f e c t i o n c a n o n l y occu r f r o m s w a l l o w i n g f r e e 
cercariae o r f r e s h w a t e r m o l l u s k s w h i c h c o n t a i n t h e h i g h e r l a r v a l 
f o r m s i n t h e i r e n c y s t e d o r p u p a c o n d i t i o n . S l o w r u n n i n g 
s t r eams o r s t a g n a n t poo l s w i t h s e d g y b a n k s are e m i n e n t l y 
f a v o r a b l e t o t h e ex i s t ence a n d m u l t i p l i c a t i o n o f i n t e r m e d i a r y 
bea re r s , a n d c o n s e q u e n t l y t h e i r w a t e r s a re d a n g e r o u s i f 
e m p l o y e d f o r d r i n k i n g pu rposes . 

B I B L I O G R A P H Y ( N O . 1 2 ) . — B i l h a r z , i n S i e b o l d a n d K o l l . , 
' Z e i t s c h . f u r w i s sensch . Z o o l . / i v , 1 8 5 1 . — I d e m , ' W i e n e r 
m e d i c . W o c h e n s c h r i f t / 1 8 5 6 . — C o b b o l d , T. 8., " O n some 
n e w f o r m s o f E n t o z o a (Bilharzia magna)," ' L i n n . T r a n s . / v o l . 
x x i i , p . 3 6 4 , 1 8 5 9 . — I d e m , " Synops i s o f t h e D i s t o m i d g e / ' i n 
' P r o c e e d . L i n n . S o c . / v o l . v , Z o o l . D i v . , p . 3 1 , 1 8 6 0 . — I d e m , 
" R e m a r k s o n D r J . H a r l e y ' s Distoma capense," i n * L a n c e t / also 
i n t h e ' V e t e r i n a r i a n / a n d i n ' I n t e l l . O b s e r v e r ' f o r F e b . a n d 
M a r c h , 1 8 6 4 . — I d e m , " E n t o z o a / ' 1. c , p . 197 , 1 8 6 4 . — I d e m , " O n 
B l o o d W o r m s / ' L e c t u r e x x i n ' W o r m s / 1. c , p . 145 et seq., 
1872 ; T o m m a s i ' s e d i t . , V e r m i , p . 1 4 1 , 1 8 7 3 . — I d e m , " O n t h e 
E m b r y o s o f Bilharzia," ' B r i t . Assoc . R e p . / 1 8 6 1 . — I d e m , " O n 
t h e D e v e l o p m e n t o f Bilharzia hamatobia, t o g e t h e r w i t h R e m a r k s 
o n t h e O v a o f a n o t h e r U r i n a r y Pa ras i t e o c c u r r i n g i n a case of 
H s e m a t u r i a f r o m N a t a l / ' ' B r i t . M e d . J o u r n . / J u l y , 1 8 7 2 ; 
r e p r . i n t h e ' V e t e r i n a r i a n / 1872 . '— Idem, , ' N e w E n t o z o o t i c 
M a l a d y , & c . ' ( b r o c h u r e ) , L o n d o n , 1 8 6 5 . — I d e m , " H e l m i n t h e s / ' 
i n G u n t h e r ' s ' R e c o r d o f Z o o l . L i t e r a t u r e / p . 617 , 1 8 6 5 . — I d e m , 
" E n t o z o a i n r e l a t i o n t o P u b l i c H e a l t h a n d t h e Sewage Q u e s t i o n / " 
R e p . o f t h e P roceed , o f t h e M e t r o p . Assoc . o f O f f i c e r s o f 
H e a l t h , i n ' M e d . T i m e s a n d G a z e t t e / J an . , 1 8 7 1 , r e p r . i n t h e 
f V e t e r i n a r i a n / p . 359 , 1 8 7 1 . — I d e m , " V e r i f i c a t i o n o f r ecen t 
Hasma tozoa l D i s c o v e r i e s i n A u s t r a l i a a n d E g y p t / ' ' B r i t . M e d . 
J o u r n . / J u n e , 1 8 7 6 . — I d e m , " O n Sewage a n d Paras i tes , espe
c i a l l y i n r e l a t i o n t o t h e D i s p e r s i o n a n d V i t a l i t y o f t h e G e r m s of 
E n t o z o a , " r e p . i n ' M e d . T i m e s a n d Gaz. ' f o r F e b . , a n d t h e ' V e t e 
r i n a r i a n ' f o r M a y , 1 8 7 1 . — D a v a i n e , C, 1. c , r S y n o p s / a n d p . 312 , 
I 8 6 0 . — D i e s i n g , C. M., ' R e v i s . d . M y z e l m i t h / V i e n n a , 1858. 
— G r i e s i n g e r , " K l i n , u n d A n a t . B e o b a c h t u n g e n fiber d i e 
K r a n k h e i t e n v o n E g y p t e n / ' i n ' A r c h , f u r p h y s i o l . H e i l k u n d e / 
1 8 5 6 . — I d e m , ' Gesammel t e A b h a n d l u n g e n / B e r l i n , 1 8 7 2 . — 
Idem, ' A r c h . d . H e i l k . / 1 8 6 6 . — H a r l e y , J., ' O n t h e H e m a t u r i a 
o f t h e Cape o f G o o d H o p e , p r o d u c e d b y a D i s t o m a / r e p . i n 
' L a n c e t / a n d ' M e d . T i m e s a n d G a z . / F e b . , 1 8 6 4 ; also i n 
R a n k i n g ' s ' A b s t r a c t / p . 173 , 1864, a n d f u l l y i n ' M e d i c o - C h i r u r g . 
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T r a n s . / 1 8 6 5 . — I d e m , " O n the E n d e m i c Haematu r i a o f t h e 
S o u t h Eas te rn Coast of A f r i c a / ' ' M e d . - C h i r . T r a n s . / v o l . l i v , 
1 8 7 1 . — I d e m , i n Hoope r ' s ' V a d e M e c u m / 1 8 6 9 . — H a t c h , W. K , 
"Case of Bilharzia haematobia," i n ' B r i t i s h M e d i c a l Journa l , " D e c . 
14, 1878, p . 8 7 ' 5 . — K i i c h e n m e i s t e r , F., ' P a r a s i t e n / 1 8 5 5 ; E n g . 
ed i t . , p . 277, 1 8 5 7 . — L e u c k a r t , B., 1. c , s. 617, 1863 .— 
Sonsino, P., " Richerche i n t o r n o a l ia B i l h a r z i a haematobia i n 
re lazione col la E m a t u r i a E n d e m i c a d e l l ' E g i t t o e no t a i n t o r n o 
u n Nema to ideo t r o v a t o n e l Sangue U m a n o , " ' E s t r . d a l R e n d . , 
de l . R . A c c a d . / 1 8 7 4 . — I d e m , ' D e l i a B i l h a r z i a haematobia e del le 
al terazione A n a t o m o - p a t o l o g i c h e che i nduce ne l l " Organ i smo 
U m a n o , l o ro impor t anza come F a t t o r i de l la M o r b i l i t a e M o r t a 
l i t y i n E g i t t o , con cenno sopra una L a r v a d ' I n s e t t o Parassi ta 
dell* U o m o . E s t r a t t o dal l" I m p a r z i a l e / F i r enze , 1 8 7 6 . — I d e m , 
' S u g l i ematozoi come c o n t r i b u t o a l ia Fauna En tozooca E g i -
z i a n a / Cai ro , 1 8 7 7 . — I d e m , " L a B i l h a r z i a haematobia, et son 
ro l e P a t h o l o g i q u e en E g y p t e / " ' A r c h . Gen . de M e d i c i n e / f o r 
June , p . 650, 1 8 7 6 . — I d e m , " I n t o r n o ad u n nuovo Parass i ta de l 
bue (Bilharzia bovis)," ' E s t r . d a l R e n d . de l . R . A c c a d . d i 
N a p o l i / 1 8 7 6 . — W e i n l a n d , B. F., 1. c , p . 67, 1858. 

S E C T I O N I I . — C B S T O D A ( T a p e w o r m s ) . 

Taenia mediocanellata, Kiichenmeister.—This cestode is fre
q u e n t l y spoken of as t h e u n a r m e d or beef t a p e w o r m . I n g e n e r a l 
appearance i t is v e r y s i m i l a r t o the a r m e d f o r m . I t is , h o w 
ever, a l a r g e r a n d broader a n i m a l , b e i n g at t h e same t i m e r a t h e r 
s touter . I t varies u sua l ly f r o m fifteen t o t w e n t y - t h r e e f ee t i n 
l e n g t h , b u t specimens have been descr ibed as a t t a i n i n g t h i r t y 
f ee t . I t is ca l led the u n a r m e d t a p e w o r m i n consequence of t h e 
absence of any coronet of hooks o n t h e h e a d ; a n d consequent ly , 
also, f r o m there b e i n g no p r o m i n e n t r o s t e l l u m o r probosc is . 
T h e place of the l a s t -named s t ruc tu re , however , is supp l i ed b y a 
sma l l r u d i m e n t a r y d i s k , w h i c h I have seen p r o t r u d e d o n pres
sure ( f i g . 20 ) . U s u a l l y t h i s d i s k f o r m s a more or less conspicuous 
cup-shaped c i r cu la r depression, w h i c h has been compared to a n d 
descr ibed as a fifth sucker . T h a t i t is no t , i n any s t r u c t u r a l 
sense, comparable t o t h e t r u e suckers, I have h a d a b u n d a n t 
o p p o r t u n i t y o f a s c e r t a i n i n g ; nevertheless , I do n o t d o u b t t h a t i t 
is t o a s l i g h t e x t e n t capable o f b e i n g used b y t h e paras i te as a 
supe rnumera ry h o l d f a s t . T h e anchorage thus secured, h o w e v e r 
is b y no means equal t o t h a t ob t a ined b y t h e a r m e d species. 
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T h i s e x p l a i n s t h e c o m p a r a t i v e d i f f i c u l t y w e find i n p r o c u r i n g a 
s p e c i m e n o f t h e a r m e d t a p e w o r m w i t h t h e h e a d a t t a c h e d . 

FIG. 20.—Head of Ttznia mediocanellala. Showing the calcareous corpuscles, suckers, rudimentary 
proboscis, and water vessels. Highly magnified. Original. 

T h e e s t a b l i s h m e n t o f t h i s species as d i s t i n c t f r o m T. solium 
i s due t o K i i c h e n m e i s t e r ; b u t i t i s c u r i o u s t o observe h o w 
a c c u r a t e l y t h i s d e t e r m i n a t i o n was f o r e s h a d o w e d b y t h e s h r e w d 
n a t u r a l i s t a n d t h e o l o g i a n , J . A . E . Goeze, w h o c l e a r l y i n d i c a t e d 
t w o f o r m s o f t h e c o m m o n t a p e w o r m , r e m a r k i n g (1. c , B i b l . N o . 
1 , s. 2 7 8 ) : — " D i e ers te i s t d i e b e k a n n t e grosse , m i t l a n g e n * 
d i c k e n u n d g e m a s t e t e n G l i e d e r n , d i e i c h Taenia cucurbitina, 
grandis, saginata, n e n n e n w i l l . ' " T h e same a u t h o r (s. 245) 
p o i n t e d o u t t h e r e semblance s u b s i s t i n g b e t w e e n t h e t a p e w o r m 
o f t h e ca t (T. crassicollis) a n d t h e vesicles ( " K r y s t a l l b l a s e n " ) 
a n d t h e i r c o n t a i n e d " e r b s f o r m i g e B l a s e n " (Cysticercus fascio-
laris ) o f t h e mouse . T h u s t h e ce l eb ra t ed pas tor o f S t B l a s i u s , 
i n Q u e d l i n b e r g , a l m o s t c o n t e m p o r a n e o u s l y w i t h Pal las , ea r ly 
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a r r i v e d at the conclus ion t h a t t h e hyda t id -meas l e was a k i n d of 
t a p e w o r m . 

Respec t ing the o rgan i s a t i on of t h i s w o r m I m a y observe t h a t 
t h e ma tu re j o i n t s have a more c o m p l i c a t e d u t e r ine o r g a n t h a n 
obta ins i n Taenia solium, p r e s e n t i n g nea r ly double t h e n u m b e r 

of l a t e r a l branches . T h e y 
are m o r e closely p a c k e d , 
r u n n i n g o u t w a r d l y i n an 
a lmos t p a r a l l e l manner . 
T h e first s exua l ly m a 
t u r e p r o g l o t t i s occurs a t 
about t h e 4 5 0 t h j o i n t , 
b u t whereas, i n t h e p o r k 

FIG. 21— Free proglottides of Tania mediocanellata. After t a p e w o r m , Only SOme 200 
Leuckart. - . 

subsequent segments share 
t h i s p e r f e c t character i n the beef t a p e w o r m , a c c o r d i n g t o L e u c 
k a r t , as m a n y as 360 or even 400 m a t u r e j o i n t s m a y be present . 
T h e j o i n t s are v e r y l i ab l e t o f o r m mons t ros i t i e s ; these abnor 
ma l i t i e s sometimes a f f e c t i n g t h e r e p r o d u c t i v e o rgans , w h i c h 
become doub led or even t r e b l e d . I n t h e H u n t e r i a n co l l e c t i on 
t he re is a p r o g l o t t i d s h o w i n g t w e n t y - t w o sexual o r i f i ces . D r 
C u l l i n g w o r t h , of Manches te r , has descr ibed a specimen i n w h i c h 
the j o i n t s are cu r ious ly t r i p a r t i t e . 

A s a l ready h i n t e d t h e t r u e source o f t h i s paras i te has been 
p r o v e d b y e x p e r i m e n t ; the first successful w o r m - f e e d i n g h a v i n g 
been accompl i shed b y L e u c k a r t . M o s l e r ' s , a n d subsequent ly 
m y o w n f e e d i n g expe r imen t s , i m m e d i a t e l y f o l l o w e d . O t h e r 
successful expe r imen t s w i t h t h i s species have been c o n d u c t e d 
b y Z u r n , P robs tmaye r , S t C y r , P e r r o n c i t o , Masse a n d P o u r -
qu ie r , a n d Z e n k e r . A s w i l l be aga in m e n t i o n e d b e l o w D r 
O l i v e r , R . A . , w h i l s t s t a t ioned at J u l l u n d u r , success fu l ly r ea red 
the a d u l t t a p e w o r m i n a M o h a m m e d a n g r o o m a n d i n a H i n d o o 
boy . I t w i l l also be seen t h a t P r o f . P e r r o n c i t o r ea red the w o r m 

»in a s tudent i n fifty-four days. I n m y o w n e x p e r i m e n t s on 
an imals I was assisted b y Professor S i m o n d s . T h e f e e d i n g 
ma te r i a l s were t apeworms expe l l ed f r o m m y o w n pa t i en t s . 
W e ob t a ined the f o l l o w i n g i n t e r e s t i n g resu l t s : 

Exp. 1 . — A cal f . F i r s t f e e d i n g , Dec . 21s t , 1864 . M a r k e d 
s y m p t o m s . S l a u g h t e r e d A p r i l 3 r d , 1865. R e s u l t p o s i t i v e . 

Exp.2.—A calf . F i r s t f e e d i n g , A p r i l 1 3 t h , 1865. S e c o n d , t h i r d , 
a n d f o u r t h f eed ings i n M a y a n d June . N o s y m p t o m s . D i e d 
o n Sept . 3 r d , 1865, a f t e r t h i r t y - s i x h o u r s ' i l lness w i t h " c a t t l e 
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plague."" R e s u l t s t a t e d t o have been n e g a t i v e as f a r as t h e 
musc l e s w e r e c o n c e r n e d . V i s c e r a n o t e x a m i n e d . 

Exp. 3 . — A D u t c h h e i f e r . F i r s t f e e d i n g , M a r c h 3 r d , 1865 . 
T h r e e subsequen t f e e d i n g s . S y m p t o m s o n l y s l i g h t . S l a u g h 
t e r e d A p r i l 4 t h , 1866 . R e s u l t p o s i t i v e . Meas les e spec ia l ly 
n u m e r o u s i n t h e d i a p h r a g m , b u t a l l h a d u n d e r g o n e calcareous 
d e g e n e r a t i o n . 

Exp. 4 . — A ca l f . F e d M a y 2 7 t h , 1 8 7 2 , w i t h r i p e p r o g l o t 
t i d e s . M a r k e d s y m p t o m s set i n o n J u n e 7 t h , w h i c h b e g a n t o 
a b a t e * o n t h e 1 2 t h , a n d h a d n e a r l y d i sappea red b y t h e 2 0 t h o f 
t h e same m o n t h . T h e r e c o r d o f t h e p o s t - m o r t e m r e s u l t has 
b e e n l o s t ; b u t t h e a n i m a l was i n f e c t e d . 

Exp. 5 . — A c a l f , w h i c h h a d been m a d e t h e s u b j e c t o f a 
" g l a n d e r s expe r imen t . " " F i r s t f e d o n O c t . 1 7 t h , 1872, a n d 
t h r i c e i n t h e f o l l o w i n g year , J a n . 1st a n d 1 1 t h , a n d M a r c h 8 t h . 
N o s y m p t o m s h a v i n g appeared t h e a n i m a l was k e p t f o r s ix o r 
e i g h t m o n t h s a f t e r t h e l a s t f e e d i n g . S e e m i n g t o be f r e e f r o m 
disease o f a n y k i n d , i t was s o l d as a s o u n d h e i f e r . 

Exp. 6 . — A y o u n g h e i f e r ca l f , o f s i x m o n t h s . F e d O c t . 1 8 t h , 
1 8 7 3 , w i t h t h e m a t u r e p r o g l o t t i d e s o f a l a r g e beef t a p e w o r m . 
N o s y m p t o m s . S l a u g h t e r e d severa l m o n t h s a f t e r w a r d s . R e s u l t 
stated t o have been n e g a t i v e . U n f o r t u n a t e l y I was n o t p re sen t 
a t t h e a u t o p s y . 

Exp. 7 . — A y o u n g h e i f e r . F i r s t f e d M a y 1 9 t h , 1874, w i t h t h e 
j o i n t s o f a t a p e w o r m , a n d a g a i n o n J u n e 1 2 t h . N o appa ren t 
i l l e f f ec t s r e s u l t e d , b u t t h e a n i m a l d i e d i n Oc tobe r . A t t h e 
p o s t - m o r t e m e x a m i n a t i o n , made b y P r o f . S i m o n d s , no paras i tes 
w e r e o b s e r v e d . S u b s e q u e n t l y I f o u n d calcareous specks i n t h e 
l i v e r w h i c h p r o v e d t o be d e g e n e r a t e d measles. 

Exp. 8 . — A ca l f . F e d o n o r a b o u t M a r c h 2 4 t h , 1875 , w i t h 
s e x u a l l y m a t u r e j o i n t s . T h e ca l f was p u t t o a n d r e m a i n e d 
w i t h a f o s t e r m o t h e r u n t i l i t d i e d f r o m disease o f t h e l a r y n x o n 
t h e 1 5 t h o f t h e f o l l o w i n g J u l y . T h e a n i m a l was i l l - t r e a t e d b y 
i t s f o s t e r p a r e n t , a n d a t t h e p o s t - m o r t e m I obse rved a l a r g e . 
i n t e r c o s t a l c i c a t r i x , e v i d e n t l y t h e r e s u l t o f i n j u r y . I n t h i s case 
I d e v o t e d severa l h o u r s t o t h e e x p l o r a t i o n o f t h e muscles a n d 
v i s ce ra . N o t a t r a c e o f t h e Cysticercus bovis c o u l d be f o u n d i n 
t h e musc les o r c o n n e c t i v e t issues, b u t t h e l i v e r c o n t a i n e d scores 
o f p e r f e c t l y d e v e l o p e d measles, besides h u n d r e d s o f o thers i n 
v a r i o u s stages o f calcareous d e g e n e r a t i o n . O n c o m p a r i n g some 
o f t h e l a t t e r w i t h those I h a d o b t a i n e d f r o m t h e p r e c e d i n g 
e x p e r i m e n t t h e p a t h o l o g i c a l appearances were a t once seen t o be 
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iden t i ca l . I t was easy to find and p i c k out the measles i n t h e i r 
cysts f r o m the n a t u r a l l y f r i a b l e l i v e r . I also de tec ted f o u r 
C y s t i c e r c i i n the l u n g s , t w o of w h i c h had degenera ted . M i c r o 
scopic e x a m i n a t i o n c o n f i r m e d m y i n t e r p r e t a t i o n o f the naked-eye 
appearances. 

FIG. 22.—Section of the heart of a calf infested by cestode larvre. After Mosler. 

F r a g m e n t a r y as the above data are, t h e y serve t o show t h a t 
w e have h i t h e r t o been too has ty i n c o n c l u d i n g t h a t beef a n d vea l 
measles reside o n l y i n t h e v o l u n t a r y a n d s t r i a t e d muscles o f 
t h e i r hosts. T h e fac t s here recorded prove t h a t the l i v e r o f a c a l f 
m a y be ex tens ive ly i nvaded b y cys t i ce rc i , a n d y e t the a n i m a l w i l l 
e x h i b i t no s i g n of c o n s t i t u t i o n a l d i s t u r b a n c e . T h e cestode 
tubercu los i s m a y come a n d go w i t h o u t any d i agnos t i c s y m p t o m , 
w h i l s t a f e w m o n t h s suffice f o r t h e n a t u r a l dea th a n d decay o f 
t h e parasi te b y calcareous degenera t ion . T h u s i t becomes 
e x t r e m e l y p robab le t h a t m a n y expe r imen t s h i t h e r t o r e g a r d e d 
as nega t ive i n t h e i r resu l t s have r e a l l y been p o s i t i v e ; t h e 
p a t h o l o g i c a l evidences h a v i n g been e i the r m i s i n t e r p r e t e d or 
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a l t o g e t h e r o v e r l o o k e d . E v e r y p a t h o l o g i s t is f a m i l i a r w i t h 
g r i t t y p a r t i c l e s i n t h e v a r i o u s v i s c e r a o f m a n a n d a n i m a l s , b u t 
f e w are p r o b a b l y a w a r e h o w c o n s t a n t l y these are dead a n d 
d e g e n e r a t e d C y s t i c e r c i . T h e g r i t t y p a r t i c l e i t s e l f m a y be 
r e d u c e d t o t h e m e r e s t p o i n t , no l a r g e r t h a n t h e receptacidum 
cajyitis o f t h e C y s t i c e r c u s i t s e l f , a n d i n course o f t i m e i t w i l l 
d i s appea r e n t i r e l y . P r a c t i c a l l y i t i s s a t i s f a c t o r y t o have e x p e r i 
m e n t a l e v i d e n c e o f t h e f a c t t h a t c a t t l e , as w e l l as o t h e r a n i m a l s , 
h o w e v e r e x t e n s i v e l y m e a s l e d t h e y m a y have been , can become 
t h o r o u g h l y cleansed o f t h e d i s o r d e r b y n a t u r e he r se l f . I t i s 
o n l y necessary t h a t t h e diseased a n i m a l s be separa ted f r o m 
i n f e c t i o u s i n f l u e n c e s . 

A l t h o u g h t h e beef measle has neve r y e t been f o u n d i n 
m a n , I have f o r conven ience sake i n t r o d u c e d t h e f a c t s o f 
l a r v a l p a r a s i t i s m i n t h i s p l ace . T h e s a n i t a r y b e a r i n g s o f t h i s 
s u b j e c t are f a r t o o i m p o r t a n t t o be d i smi s sed i n a s u m m a r y 
m a n n e r . I have s h o w n t h a t t h e p r eva l ence o r r a r i t y o f t h e 
bee f t a p e w o r m i n m a n is s t r i c t l y dependen t u p o n t h e h a b i t s o f 
t h e peop le ; t h i s same cause o p e r a t i n g t o p r o d u c e h e a l t h y o r 
d iseased m e a t - f o o d , a c c o r d i n g t o t h e degree o f c i v i l i s a t i o n . I n 
t h i s c o n n e c t i o n t h e o f t - q u o t e d s t a t emen t s o f K a s c h i n r e s p e c t i n g 
t h e p reva lence o f t a p e w o r m s a m o n g t h e B u r a t e s , a n d t h e w e l l -
k n o w n f r e q u e n c y o f t h i s e n t o z o o n i n A b y s s i n i a , need o n l y be 

a l l u d e d t o . 
W h e n d i s c u s s i n g t h e f o o d q u e s t i o n i n m y ' M a n u a l / I f r e e l y 

a v a i l e d m y s e l f o f f a c t s p r i v a t e l y c o m m u n i c a t e d b y D r . Jo seph 
F l e m i n g , a n d I e spec i a l ly r e f e r r e d t o t h e p u b l i s h e d l a b o u r s o f 
L e w i s , H e w l e t t , V e a l e , a n d o t h e r observers s t a t i o n e d i n I n d i a . 
B e e f measles are e x t r e m e l y c o m m o n i n t h e c a t t l e o f t h e n o r t h 
w e s t p r o v i n c e s o f I n d i a , so m u c h so t h a t severe r e s t r i c t i o n s 
h a v e b e e n i m p o s e d u p o n t h e c o n s u m p t i o n o f r a t i o n beef . T h e 
presence o f a f e w measles i n t h e flesh o f c a t t l e has been deemed 
a s u f f i c i e n t excuse f o r c o n d e m n i n g a n d b u r y i n g e n t i r e car
cases. T h e meas le i s eas i ly d i s t i n g u i s h e d f r o m t h a t o f 
m u t t o n a n d p o r k b y t h e f a c t t h a t i t s head is n o t f u r n i s h e d 
w i t h h o o k s , w h i l s t i n t h e p lace o f a r o s t e l l u m t h e r e is a s m a l l , 
c e n t r a l l y p l a c e d , r e t r a c t i l e d i s k , w h i c h assumes t h e appearance 
o f a s u p p l e m e n t a r y s u c k e r as i n t h e a d u l t w o r m . T h e f o u r 
t r u e sucke r s are also c o m p a r a t i v e l y l a r g e . T h e measle u s u a l l y 
va r i e s i n size f r o m t h e f o u r t h t o t h e h a l f o f a n i n c h i n l e n g t h , 
b u t m y c a b i n e t con ta in s a spec imen n e a r l y a n i n c h l o n g . T h i s 
was c o n t r i b u t e d b y D r J . F l e m i n g , w h o m e n t i o n s h a v i n g seen 
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a measle w h i c h , w h e n u n r o l l e d , measured nea r ly an inGh a n d 
a ha l f i n l e n g t h . A l t h o u g h thousands o f these b l a d d e r 
w o r m s mus t ex i s t i n the ca t t le of E n g l a n d , up to the p r e 
sent t i m e n o t a s ingle ins tance has been recorded of t h e 
occurrence of these cys t ic parasi tes i n t h e U n i t e d K i n g d o m , 
except i n ou r e x p e r i m e n t a l an imals . N o t w i t h s t a n d i n g m y 
i n q u i r i e s , I have n o t y e t f o u n d a bu t che r , flesher, mea t -
inspector , or ve t e r ina r i an , w h o has encountered t h i s parasi te i n 
any a n i m a l s laughtered f o r the m a r k e t . Several bu tche r s have 
den ied t h e i r occurrence i n meat sold b y themselves. E v e n so la te 
as June , 1874, t h e presence of measles i n the f lesh o f ca t t l e was 
den ied before an assembly of F r e n c h savans; y e t f o r m a n y years 
past I have cons tan t ly e x h i b i t e d measly beef and vea l i n t h e 
l ec tu re r o o m of the R o y a l Y e t e r i n a r y Col lege . (See the discussion 
of the Societe de Therapeu t ique , r ecorded i n t h e ' B u l l e t i n Gen . 
de Ther." f o r June 3 0 t h , 1874, and also the ' Jour , de T h e r . / N o . 
14, f o r J u l y , p . 556, where , however , special r e m a r k s o n t h i s 
head have been o m i t t e d ; see also the 1 L o n d . M e d . R e c o r d 3 f o r 
J u l y 2 9 t h , 1874, p . 472 , and the < L a n c e t ' f o r D e c , 1874, p . 794.) 
Qu i t e i n cont ras t w i t h the s ta tements r e f e r r e d to are those o f 
recen t I t a l i a n observers . 

Some f e w years back Professor G. P e l l i z z a r i c o m m u n i c a t e d 
t o t h e M e d i c o - P h y s i c a l A c a d e m y , a t F lo rence , t h e resul ts of a 
series of expe r imen t s conduc ted b y h i m s e l f , w i t h t h e assistance 
of D r T o m m a s i , i n r e g a r d t o the t empera tu re necessary f o r t h e 
d e s t r u c t i o n of cys t i ce rc i i n measled meat . A n account o f these 
exper imen t s is p u b l i s h e d i n Tommas i " s e d i t i o n o f m y f M a n u a l . " 
The researches were made i n r e l a t i o n t o ce r t a in s an i t a ry 
measures e f fec ted b y t h e M u n i c i p a l Commiss ion of F lo rence , 
t h e express ob jec t o f these measures b e i n g t o p r e v e n t t h e 
i n j u r i o u s d i s t r i b u t i o n o f measly meat , especial ly t h a t o f swine . 
S i g n o r B o s i , t he super in tenden t of t h e p u b l i c s l augh te r 
houses, g r a n t e d every f a c i l i t y i n his power . I n a p r e v i o u s l y 
p u b l i s h e d m e m o i r b y Professor E . P e r r o n c i t o i t was s ta ted 
t h a t measly mea t (panicatura clegli animal i)- r e q u i r e d a h i g h e r 
t empe ra tu r e t h a n t h a t of b o i l i n g - p o i n t f o r t h e d e s t r u c t i o n 
of t h e b ladder w o r m s i n ques t ion . I n t h i s o p i n i o n S i g n o r 
B o s i shared. A c c o r d i n g t o the o r i g i n a l m e m o i r of P e r r o n c i t o 
we are t o l d t h a t " abou t t w e n t y specimens o f C y s t i c e r c i w e r e 
co l l ec ted b y the au tho r , a n d p laced i n b o i l i n g w a t e r . A f t e r 
t w e n t y minutes" b o i l i n g , n o t one of t h e parasi tes appeared t o 
suf fe r . T h e head c o n t i n u e d to be d r a w n i n t o t h e b o d y , a n d 
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w h e n t h e C y s t i c e r c i h a d t h e i r heads d r a w n o u t one b y one t h e y 
s t i l l a p p e a r e d t o possess a l l t h e e l a s t i c i t y o f l i v i n g b l a d d e r 
w o r m s , d i s p l a y i n g those m o v e m e n t s o f e x t e n s i o n w h i c h a re 
p r o p e r t o paras i tes n o t y e t dead . T h e h o o k s w e r e o b s e r v e d 
r e g u l a r l y d i sposed o n t h e p robosc i s , w h e r e t h e y f o r m e d a d o u b l e 
c r o w n , t h e sucke r s r e m a i n i n g i n t a c t . " P e r r o n c i t o r e m a r k e d , 
h o w e v e r , t h a t t h e C y s t i c e r c i s h o w e d a c o l o r i n g t e n d e n c y 
t o w a r d s b r o w n , a n d he a d d e d t h a t w i t h t h e a i d o f t w o needles 
i t became easy t o l ace ra te t h e b o d y o f t h e Cys t i ce rcus , w h i c h 
appea red t o be s w o l l e n , a n d possessed o f d i m i n i s h e d cohes ion 
o f i t s pa r t s . ' " I t was e v i d e n t t o a l l eyes, obse rved P r o f e s s o r 

• P e l l i z z a r i , t h a t these s t a t emen t s i n v o l v e d c lear c o n t r a d i c t i o n s . 
Y e t a g a i n , a t page 28 o f t h e m e m o i r , P r o f e s s o r P e r r o n c i t o 
w r o t e : — " D u r i n g t h e pas t w i n t e r I i n t r o d u c e d some l i t t l e slices 
(fettuccie) o f m u s c l e - f l e s h (8 t o 10 m i l l i m e t r e s i n t h i c k n e s s ) , 
i n f e s t e d w i t h C y s t i c e r c i i n t o a vessel (cassolina) c o n t a i n i n g f a t 
a t t h e t e m p e r a t u r e o f 190 t o 2 0 0 ° Cen t . (374 t o 4 0 0 ° F a h r . ) . 
A t t h e e x p i r a t i o n o f t e n o r fifteen m i n u t e s the sl ices o f m e a t 
w e r e f r i e d , a n d t h e C y s t i c e r c i l y i n g a t t h e su r face h a d a c q u i r e d 
a l i g h t b r o w n i s h c o l o u r , as i f t h e y were roas ted . B y b r e a k i n g 
u p t h e sl ices one c o u l d s t i l l see t h e s m a l l r e d d i s h m u s c u l a r 
b u n d l e s , w h i l s t t h e C y s t i c e r c i i n t h e m i d d l e r e m a i n e d e n t i r e 
a n d w e l l p r e s e r v e d . T h e i r heads d i s p l a y e d t h e hooks a n d 
suckers r e g u l a r l y d i s t r i b u t e d . " I t is c e r t a i n l y s i n g u l a r , as 
P e l l i z z a r i observes , t h a t these C y s t i c e r c i , h a v i n g been t h o r o u g h l y 
f r i e d a n d roas t ed , s h o u l d s t i l l r e m a i n a l i v e a n d i n t h e i r n o r m a l 
s t a t e ; b u t t h e u l t i m a t e c o n c l u s i o n at w h i c h P e r r o n c i t o a r r i v e d 
was s t i l l m o r e s t a r t l i n g , a n d one w h i c h , i f i t w e r e t r u e , w o u l d 
n o t f a i l t o crea te a cons iderab le s t i r a m o n g o u r of f icers o f h e a l t h . 
O n r e v i e w i n g t h e w h o l e m a t t e r P e r r o n c i t o says : — " I t appears 
t o m e t h a t t h e m e l t e d f a t a lone o f hogs (maiali grandinosi) 
s h o u l d be u t i l i s e d , a n d I a m pleased t o r e c k o n t h e i l l u s t r i o u s 
G e r l a c h a n d a l l o t h e r d i s t i n g u i s h e d p r a c t i t i o n e r s t o be o f t h e 
same o p i n i o n . P e r m i t m e , t h e r e f o r e , b e i n g w e l l s a t i s f i ed also 
w i t h t h e r e s u l t s o f m a n y o t h e r e x p e r i m e n t s , once m o r e to 
advance t h e c o n c l u s i o n t h a t , i f i t i s n o t c e r t a i n t h a t t h e 
C y s t i c e r c i d i e a t f r o m 80 t o 1 0 0 ° C e n t i g r a d e (176 t o 2 1 2 ° F a h r . ) , 
w e are q u i t e sure t h a t t h e y d r y u p a n d become c o m p l e t e l y 
m u m m i f i e d a t 125, 130 , a n d 1 5 0 ° Cen t . (257 , 268 , a n d 3 0 2 ° 
F a h r . ) , t e m p e r a t u r e s w h i c h w e c o u l d eas i ly p r o d u c e b y means 
o f a p r o p e r l y c o n s t r u c t e d a p p a r a t u s . " 

A f t e r r e m a r k i n g u p o n t h e ser ious n a t u r e o f t h e c o n c l u s i o n 
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w h i c h Pe r ronc i t o sought t o es tabl ish , Professor P e l l i z z a r i 
makes f u r t h e r use of quota t ions w h i c h bear u p o n t h e ques t ion 
as t o whe the r the q u a l i t y of the vessels i n w h i c h t h e f a t of 
diseased hogs is m e l t e d d o w n m a y n o t l a r g e l y a f fec t t h e degree 
of h i g h t empera tu re sought to be ob t a ined ( i n v i e w of a p e r f e c t 
de s t ruc t i on of the Cys t i ce rc i ) . P e r r o n c i t o repea ted ly wi tnessed 
t h e operat ions of p o r k - b u t c h e r s ; a n d w h e n p o r t i o n s o f mea t 
were i n t r o d u c e d , w i t h wa te r , i n t o the cauldrons , he a lways saw 
t h a t t h e t e m p e r a t u r e a was m a i n t a i n e d be tween 9 7 ° a n d 9 8 ° 
Cent igrade ." ' H o w e v e r , t h i s p a r t of t h e ques t ion m a y be d i s 
missed i n a v e r y f e w words , since P e r r o n c i t o h i m s e l f finally 
a l lows t h a t " t he d i f f e r e n t c o m p o s i t i o n o f t h e vessels cannot 
elevate the t empera tu re of t h e f a t b y m a n y degrees."" 

W i t h t h e p r a i s e w o r t h y i n t e n t i o n o f e i the r v e r i f y i n g o r r e f u t i n g 
these conclus ions , P e l l i z z a r i , w i t h t h e a p p r o v a l o f B o s i a n d 
w i t h the assistance of T o m m a s i , i n s t i t u t e d a f r e s h series o f 
expe r imen t s at a p r i v a t e l a b o r a t o r y . T h e deta i l s o f these 
expe r imen t s are exceed ing ly i n t e r e s t i n g ; b u t as t h e i r r e c o r d 
occupies several pages o f Tommas i " s a p p e n d i x a l ready r e f e r r e d 
t o , I m u s t con ten t m y s e l f w i t h a genera l s ta tement o f t h e resul ts 
ob t a ined . Professor P e l l i z z a r i • f o u n d t h a t C y s t i c e r c i , so f a r 
f r o m r e q u i r i n g a t e m p e r a t u r e of u p w a r d s o f 1 0 0 ° Cen t ig rade 
f o r t h e i r d e s t r u c t i o n , die at a t e m p e r a t u r e o f 6 0 ° Cen t ig rade 
( 1 4 0 ° F a h r . ) . H e had , i t appears, p r e v i o u s l y t a k e n the i n i t i a 
t i v e i n r e c o m m e n d i n g c e r t a i n measures t o t h e F l o r e n t i n e 
m u n i c i p a l i t y , i n v i e w of p r o t e c t i n g t h e p u b l i c h e a l t h , a n d he 
h a d n o w the sa t i s f ac t ion of more t h a n c o n f i r m i n g t h e w i s d o m of 
these san i ta ry precaut ions . I n excessively measled an imals t h e 
f a t is r e m o v e d and b o i l e d i n su i tab le cauldrons , a n d has po tash 
m i x e d w i t h i t t o r ender i t u s e f u l f o r i n d u s t r i a l purposes . B y t h e 
var ious measures adopted t h e en t i r e a n i m a l is u t i l i s e d , a n d w i t h 
p r o p e r p r ecau t ion there seems l i t t l e chance f o r t h e measles t o 
a r r i v e a t t h e taenioid or sexual ly m a t u r e c o n d i t i o n . 

I n t he n e x t p a r t of h i s c o m m u n i c a t i o n P e l l i z z a r i touches u p o n 
the ques t ion o f measles i n beef , r e f e r r i n g especia l ly t o t h e 
e x p e r i m e n t a l l abours of L e u c k a r t and m y s e l f . F i n d i n g a d d i 
t i o n a l suppor t f r o m our v iews P e l l i z z a r i dec la red t h e p r o p o s i 
t i ons of D r Pe r ronc i t o as of no va lue wha teve r . " B u t h o w is 
i t , " he adds, " t h a t n o t w i t h s t a n d i n g t h a t so l o w a t e m p e r a t u r e 
suffices t o k i l l these cys t i ce rc i , ye t cases o f Taenia are c o n t i n u 
a l l y o c c u r r i n g ?" T h e answer t o t h i s ques t ion w i l l appear i n 
t h e seque l ; b u t meanwhi l e i t w i l l be as w e l l t o r e f e r t o t h e 
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r e c e n t brochure b y D r G i a c o m i n i . T h i s a u t h o r appears t o have 
h a d n o o p p o r t u n i t y o f p e r u s i n g P e l l i z z a r i ' s c o m m u n i c a t i o n 
a l r e a d y c i t e d , a n d c o n s e q u e n t l y i t i s n o t s u r p r i s i n g t h a t he s h o u l d , 
i n c o m m o n w i t h o t h e r s , h a v e accep ted t h e o r i g i n a l conc lu s ions 
o f P e r r o n c i t o . D r G i a c o m i n i c l e a r l y perce ives t h a t , w h a t e v e r 
p r e c a u t i o n s o f a h y g i e n i c cha rac t e r are s u i t a b l e f o r t h e p r e v e n 
t i o n o f disease a r i s i n g o u t o f t h e c o n s u m p t i o n o f m e a s l y p o r k , 
t h e same, o r a t a l l even ts s i m i l a r , measures o u g h t t o b e a d o p t e d 
w i t h t h e v i e w o f c h e c k i n g t a p e w o r m a f f e c t i o n s a r i s i n g f r o m t h e 
i n g e s t i o n o f o t h e r k i n d s o f m e a t , e spec ia l ly v e a l a n d beef . L i k e 
P e l l i z z a r i , h e i s s a t i s f i e d as t o t h e h u m a n o r i g i n o f t h e s m a l l 
b l a d d e r w o r m s f o u n d i n c a t t l e , a n d es tabl ishes t h i s p o s i t i o n 
n o t o n l y f r o m t h e o f t - q u o t e d e x p e r i m e n t s o f L e u c k a r t a n d 
M o s l e r , b u t also f r o m those c o n d u c t e d b y m y s e l f a n d S i m o n d s 
i n E n g l a n d , a n d b y P r o f e s s o r F . S a i n t - C y r i n F r a n c e . F r o m 
a c a r e f u l r e v i e w a n d c o n s i d e r a t i o n o f a l l t h e f a c t s o f t h e case, 
he r e c o m m e n d e d a m o r e c o m p l e t e s u p e r v i s i o n over t h e flesh o f 
o x e n b e f o r e i t i s e m p l o y e d c o m m e r c i a l l y , a n d g r e a t e r p r e c a u t i o n 
w h e n e m p l o y i n g v e a l as f o o d , b y c a u s i n g i t to be s u b j e c t e d t o 
a h i g h t e m p e r a t u r e , i n o r d e r t h a t t h e paras i tes m a y be k i l l e d 
b e f o r e i t i s i n g e s t e d . I t i s e v i d e n t t h a t G i a c o m i n i t h i n k s t h a t 
a t e m p e r a t u r e e x c e e d i n g t h a t o f b o i l i n g - p o i n t is necessary f o r 
t h e d e s t r u c t i o n o f t h e beef a n d v e a l measles , s ince he i m m e d i 
a t e l y adds , " T h o u g h e x p e r i m e n t s have n o t been made w i t h t h e 
o b j e c t o f a s c e r t a i n i n g t h e a m o u n t o f res is tance o f hea t w h i c h 
t h e u n a r m e d cys t i ce rcus can bear , y e t , j u d g i n g b y those c o n 
d u c t e d b y P r o f e s s o r P e r r o n c i t o o n t h e measle o f t h e h o g , w e 
are i n a p o s i t i o n t o say t h a t a t e m p e r a t u r e o f 1 3 5 ° C e n t . ( 2 7 5 ° 
F a h r . ) i s necessary f o r t h e d e s t r u c t i o n o f an i so l a t ed Cys t i c e r cus , 
w h i l s t t h e hea t s h o u l d be r a i s ed f r o m 1 5 0 ° t o 2 0 0 ° Cen t . ( 3 0 2 ° 
t o 3 9 2 ° F a h r . ) f o r t e n o r fifteen m i n u t e s , i n o r d e r t o ensure t h e 
c o m p l e t e d e s t r u c t i o n o f t h e C y s t i c e r c i encapsu led i n t h e i n t e r i o r 
o f a p i e c e o f meat."" I have a b r i d g e d t h i s p o r t i o n o f G i a c o m i n i ' s 
t e x t , because h i s s t a t emen t s are p r e t t y m u c h t h e same as those 
a l r e a d y q u o t e d f r o m P e r r o n c i t o (as c i t e d b y T o m m a s i ) . B u t , 
i n t h e n e x t p lace , D r G i a c o m i n i i s i n e r r o r w h e n he states t h a t 
e x p e r i m e n t s h a d n o t been p e r f o r m e d o n t h e C y s t i c e r c i o f t h e 
o x . So f a r f r o m t h i s b e i n g t h e case, s i m i l a r e x p e r i m e n t s 
h a d l o n g p r e v i o u s l y been c o n d u c t e d b y D r L e w i s i n I n d i a ; 
a n d these researches h a d q u i t e as m u c h t o do w i t h t h e 
measles o r C y s t i c e r c i of beef as t h e y h a d w i t h those o f t h e 
h o g , i f n o t m o r e . N a t u r a l l y b u t f e w f o r e i g n i n v e s t i g a t o r s can 

5 
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have h a d access to the w o r k i n w h i c h L e w i s ' s expe r imen t s were 
o r i g i n a l l y recorded , a n d to w h i c h , t he re fo re , I m u s t ca l l t h e i r 
a t t e n t i o n . T h u s , D r T o m m a s i has f a l l e n i n t o t h e e r r o r o f 
suppos ing t ha t the inves t iga t ions of L e w i s were made i n E n g l a n d . 
I t is of v e r y l i t t l e m o m e n t where the expe r imen t s were c a r r i e d 
o n , b u t Tommas i ' s s ta tement ( append ix , loc . c i t . , p . 161) , 
w h e r e i n he says t h a t Pe l l i zza r i ' s expe r imen t s , i n w h i c h he 
h i m s e l f t o o k p a r t (ai quali io stesso ho assistito), are even m o r e 
comple te t h a n those made i n E n g l a n d b y D r L e w i s , a n d 
i n Ge rmany b y D r K i i c h e n m e i s t e r , cannot be a l l o w e d to pass 
uncha l l enged . I f T o m m a s i h a d e n j o y e d t h e o p p o r t u n i t y of 
c o n s u l t i n g L e w i s ' s o r i g i n a l m e m o i r , he w o u l d n o t have unde r 
e s t ima ted our c o u n t r y m a n ' s l abors . T h e m e m o i r b y L e w i s 
is s i n g u l a r l y comple te , a n d w e l l - n i g h exhausts a l l t h e f a c t s 
t h a t can have any in te res t i n r e l a t i o n t o t h e ques t ion o f 
p u b l i c hea l t h . T o w a r d s the close of h i s essay he express ly 
states, as the resu l t of i n v e s t i g a t i o n — " (1) T h a t exposure t o a 
t e m p e r a t u r e of 1 2 0 ° F a h r . f o r f i v e m i n u t e s w i l l n o t des t roy 
l i f e i n C y s t i c e r c i , b u t t h a t t h e y m a y con t inue t o m a n i f e s t i n d i c a 
t ions of l i f e f o r at least t w o or th ree days a f t e r such exposure ; 
(2) t h a t exposure t o a t empe ra tu r e o f 1 2 5 ° F a h r . f o r f i v e 
m i n u t e s does n o t k i l l t h e m ; b u t (3) a f t e r b e i n g sub jec ted t o 
a t empe ra tu r e of 1 3 0 ° F a h r . f o r f i v e m i n u t e s , t h e y m a y be 
cons idered t o have pe r i shed . A f t e r exposure to t h i s a n d h i g h e r 
tempera tures , i n no ins tance have I been able (he adds) t o 
sa t i s fy myse l f t h a t the s l igh tes t movemen t s t o o k place i n t h e i r 
substance w h e n examined even u n d e r a h i g h power . A t least , 
i t m a y be c o n f i d e n t l y asserted t ha t , a f t e r exposure f o r five 
m i n u t e s t o a t empe ra tu r e of 1 3 5 ° t o 1 4 0 ° F a h r . , l i f e i n these 
parasi tes m a y be cons idered as abso lu te ly e x t i n c t " (p . 139) . 
T h u s the s ta tements of L e w i s a n d P e l l i z z a r i w e r e i n p e r f e c t 
a c c o r d ; a n d seeing t h a t t h e i r conclusions were a l i k e t h e r e s u l t 
of v e r y c a r e f u l a n d independen t i n q u i r y , i t seemed as i f 
t h e ques t ion a t issue was finally so lved. These i n v e s t i g a t i o n s 
made i t p e r f e c t l y clear t h a t C y s t i c e r c i o f a l l k i n d s , w h e t h e r 
f o u n d i n veal , beef, or p o r k , c o u l d n o t r e t a i n t h e i r v i t a l i t y w h e n 
exposed t o a t empera tu re of 6 0 ° C e n t i g r a d e , or , i n o the r w o r d s 
1 4 0 ° F a h r . 

T h e r a t h e r severe s t r i c tu res made o n P e r r o n c i t o ' s ea r l i e r 
expe r imen t s i n d u c e d t h e T u r i n p rofessor t o go over t h e s u b j e c t 
more c a r e f u l l y , w h e n he o b t a i n e d exce l l en t resu l t s . H e finally 
ascer ta ined t h a t C y s t i c e r c i pe r i shed a t a t e m p e r a t u r e b e l o w 
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5 0 ° C. ( 1 2 2 ° F a h r . ) . I n M a y , 1877, D r P e r r o n c i t o f u r n i s h e d 
m e w i t h a n a c c o u n t o f h i s researches. W i t h t h e e x c e p t i o n o f 
a f e w v e r b a l a l t e r a t i o n s , f o r w h i c h I a m r e s p o n s i b l e , P e r r o n c i t o 
w r o t e as f o l l o w s : 

" I n o r d e r t o r e so lve t h e h i g h l y i m p o r t a n t q u e s t i o n o f t h e 
t e n a c i t y o f l i f e o f t h e H e l m i n t h s a n d c o r r e s p o n d i n g l a r v a l 
f o r m s , I m a d e s ince 1 8 7 1 a v e r y l o n g series o f e x p e r i m e n t s o n 
t h e Cysticercus celluloses, w h i c h w e r e p u b l i s h e d a l m o s t a t t h e 
same t i m e w i t h o the r s o f t h e same k i n d , m a d e b y D r L e w i s i n 
C a l c u t t a . T o w a r d s t h e e n d o f 1874 M r P e l l i z z a r i , o f F l o r e n c e , 
d i s p u t e d t h e r e s u l t s o f t h e i n v e s t i g a t i o n s w h i c h I h a d made 
k n o w n t w o years b e f o r e , i.e. i n 1872 , a n d ag reed w i t h D r L e w i s , 
w h o h a d s t a t ed a l r e a d y t h a t t h e Cysticercus exposed t o a t e m 
p e r a t u r e o f 5 5 ° C. can be h e l d f o r dead a f t e r five m i n u t e s , a n d 
also w i t h D r C o b b o l d , w h o t h o u g h t t h e t e m p e r a t u r e o f 6 0 ° C. 
q u i t e e n o u g h t o k i l l i t . B u t t h e charac te rs he ( M r P e l l i z z a r i ) 
r e l i e d u p o n , n e e d i n g t h e exactness a n d p r e c i s i o n r e q u i r e d t o 
e n l i g h t e n a n d persuade i n t h e m o s t i m p o r t a n t s c i e n t i f i c ques t ions , 
g a v e r i se to a m i s t r u s t i n t h e m o s t s c rupu lous a m o n g s t t h e m e n 
d e v o t e d t o b i o l o g i c a l p u r s u i t s a n d t o severa l h y g i e n i c measures 
o n t h e p a r t o f t h e s a n i t a r y in spec to r s w i t h r e g a r d t o i n 
f e c t e d p o r k . T h e r e f o r e , m y conclus ions , a r g u e d f r o m t h e 
e x p e r i m e n t s m a d e i n 1871-72 , w e r e s t i l l those f o l l o w e d b y t h e 
m o s t i m p o r t a n t I t a l i a n c i t i e s , a n d a p p r o v e d i n p r i n c i p l e b y t h e 
supe r io r B o a r d o f H e a l t h i n 1873. I expressed d o u b t t h e n 
a b o u t t h e Cysticercus d y i n g a t a t e m p e r a t u r e l o w e r t h a n 1 0 0 ° C , 
a n d some p e r s o n m i s c o n s t r u e d these d o u b t s , s a y i n g t h a t I 
h a d c o n t r a d i c t e d m y s e l f i n m y w o r k . H o w e v e r , as I c o u l d n o t 
assert t h e y d i e d a t 8 0 ° — 1 0 0 ° C , I o n l y n o t i c e d t h e a l t e r a t i o n 
o f c o l o r a n d cohes ion w h i c h h a p p e n e d i n t h e Cysticercus 
exposed t o v a r i o u s degrees o f t e m p e r a t u r e , t o t h e end t h a t I 
m i g h t c o n t r i b u t e u s e f u l l y t o t h e s o l u t i o n o f t h e d i f f i c u l t ques
t i o n , a n d c o n c l u d e d t h a t ' i f w e c o u l d n o t be sure o f t h e 
Cysticercus d y i n g a t 8 0 ° — 1 0 0 ° C , i t was c e r t a i n a t a l l events 
t h a t t h e y p e r i s h e d a t 1 2 5 ° o r 1 3 0 ° C." N o t w i s h i n g t o p r e 
j u d i c e t h e q u e s t i o n , I n e v e r sa id t h a t t h e y d i d n o t d ie a t 8 0 ° — 
1 0 0 ° C , b u t s i m p l y s t a t ed t h a t a t t h i s t e m p e r a t u r e w e c o u l d 

n o t be c e r t a i n o f t h e i r d e a t h . 
" N o w , a f t e r a l a r g e n u m b e r o f e x p e r i m e n t s , I have been 

ab le t o a sce r t a in w i t h exactness t h e l o w e s t degree o f t e m p e r a t u r e 
r e q u i r e d t o k i l l i n f a l l i b l y t h e Cysticercus a n d o t h e r paras i tes o f 
a n i m a l s . T h e means I made use o f f o r t h i s k i n d o f i n v e s t i g a -
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t i o n were M r Schulze 's h e a t i n g tab le , t he n e u t r a l t i n c t u r e o f 
ca rmine , the t i n c t u r e of hsematoxylon , a n d b r e e d i n g e x p e r i m e n t s . 

" M y m e t h o d is f o u n d e d essen t ia l ly— 
"(a) O n the f a c t t h a t the Cysticercus w h e n i t is f r e s h a n d is 

s t re tched and conven ien t ly p r epa red i n p u r e wate r , or i n ch lo r ide 
of soda v e r y m u c h d i l u t e d , and a f t e r w a r d s b r o u g h t g r a d u a l l y 
f r o m the t empera tu re o f t h e a m b i e n t a i r t o t h a t o f t h e b o d y of 
h i g h e r an imals a n d to degrees of heat s t i l l m o r e e levated , u n t i l 
l i f e is e x t i n c t , keeps m o v i n g to a n d f r o w i t h m o r e or less 
energy t h r o u g h o u t i t s b o d y , u s i n g especial ly i t s suckers a n d 
probosc is . 

" (b) O n t h e grea ter i m b i b i n g p o w e r of the dead t issue 
gene ra l ly , w h i c h is u n d o u b t e d l y f a r more apparen t i n insects 
a n d p l a t h e l m i n t h s . 

u (c) O n the expe r imen t s made to ascer ta in t h e va lue o f t h e 
t w o above-stated fac t s . 

" I f , a f t e r h a v i n g p repa red a Cysticercus, n e w l y e x t r a c t e d 
f r o m a p i g i n the w a y w e have p o i n t e d ou t , we examine i t w i t h 
a microscope on M . Schulze's h e a t i n g t ab l e , w e find t h a t 
usua l ly i t begins to move a f t e r 3 0 ° or 3 5 ° C , a n d each m o m e n t 
w i t h g rea te r a c t i v i t y , especial ly a f t e r 3 8 ° , 4 0 ° , 4 2 ° , 4 4 ° , 4 5 ° C. 
T h e t empera tu re b e i n g ra i sed p rogress ive ly , we see t h a t t h e 
Cysticercus cellulosa? p u t s a stop t o i t s movemen t s occas iona l ly 
a t 4 5 — 4 6 ° C , se ldom at 4 7 ° C , m o r e f r e q u e n t l y a t 4 8 ° C , 
sometimes at 4 9 ° C. ; and , i n fifty a n d more expe r imen t s , o n l y 
one Cysticercus was able to l i v e on b e y o n d 4 9 ° C , s t a n d i n g s t i l l 
a t 5 0 ° 0 . 

" A s soon as i t s tands s t i l l t he parasi te is dead. I n f a c t , i f 
we l ower aga in the t empera tu re g r a d u a l l y t o t h a t o f t h e a m b i e n t 
a i r , a n d i f a f t e r w a r d s we raise i t a second t i m e , w e pass t h r o u g h 
a l l t he i n t e rmed ia t e tempera tures w i t h o u t t h e Cysticercus show
i n g t h e least s igns of l i f e . 

" B u t a more c o n v i n c i n g p r o o f of the dea th o f t h e paras i te i s 
g o t f r o m the grea ter i m b i b i n g power o f t h e t issue w h e n l i f e is 
e x t i n c t , t h e same over t h e who le b o d y of the p l a t h e l m i n t h s , a n d 
t h e i r l a r v a l f o r m s . I f we d i p t h e Cysticercus a l i ve w i t h i t s 
head s t r e t ched i n the n e u t r a l t i n c t u r e o f ca rmine o r heen ia toxylon 
we can leave i t t he re even t w o , f o u r , e i g h t , t e n , o r t w e l v e h o u r s 
a n d more , w i t h o u t t h e head c o l o r i n g or a rea l i m b i b i t i o n t a k i n g 
place ; t h i s beg ins o n l y a f t e r the Cysticercus is dead, so t h a t i f 
t h e Cysti cercus is b r o u g h t first t o a t e m p e r a t u r e h o t e n o u g h t o 
k i l l i t ( w i t h M . Schulze 's tables to one o f 4 8 ° , 4 9 ° , 5 0 ° C.) a n d 
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d i p p e d a f t e r w a r d s i n t h e a b o v e - m e n t i o n e d t i n c t u r e s , i t co lo r s 
i n t e n s e l y i n less t h a n 4 5 ° , b e g i n n i n g f r o m t h e head , a n d o n w a r d s 
t o t h e e x t r e m i t y o f t h e c y s t o f t h e t a i l . T h e head co lo rs 
m o r e i n t e n s e l y a n d r a p i d l y t h a n t h e n e c k , as i t i s cove red w i t h 
v e r y n u m e r o u s ca lcareous corpusc les , w h i c h are n o t m e t w i t h 
so f r e q u e n t l y i n t h e r e m a i n i n g p a r t o f t h e b o d y . 

" Cysticercus celluloses o f t h e p i g , a n d t h a t o f t h e Tesnia 
rnediocanellata o f t h e c a l f , b r o u g h t g r a d u a l l y t o a f i n a l t e m 
p e r a t u r e , t h e first o f 5 0 ° C , a n d t h e second of 4 4 ° , 4 5 ° , a n d 4 7 ° 
C , a n d t h e n s w a l l o w e d a lone , o r w i t h a piece o f b u t t e r o r 
c r u m b o f b r e a d , n e v e r p r o d u c e d t h e Taenia i n t h e v a l i a n t 
s t u d e n t s w h o v o l u n t a r i l y u n d e r t o o k t o m a k e t h e e x p e r i m e n t o f 
s w a l l o w i n g t h e m . 

" M y i n v e s t i g a t i o n s w e r e e x t e n d e d t o o t h e r k i n d s a n d f o r m s 
o f H e l m i n t h s , a n d t h e r e s u l t s w e r e a l w a y s t h e same, so t h a t , 
a b i d i n g b y t h e same p r i n c i p l e s , I was able t o a sce r t a in t h a t — 

" 1 st . T h e Cysticercus celluloses o f t h e p i g dies somet imes a t 
4 5 ° C , m o r e f r e q u e n t l y a t 4 7 ° C , o r d i n a r i l y a t 4 8 ° C , v e r y 
s e l d o m reaches a l i v e 4 9 ° C , a n d i s q u i t e an e x c e p t i o n w h e n i t 
res i s t s f o r a f e w m o m e n t s t h e t e m p e r a t u r e o f 5 0 ° 0 . , so t h a t w e 
c a n say t h a t t h e Cysticercus b r o u g h t g r a d u a l l y u p t o t h i s t e m 
p e r a t u r e m o s t a s su red ly dies i f i t i s k e p t t h e r e l o n g e r t h a n one 
m i n u t e . 

" 2 n d . A Cysticercus celluloses, e x t r a c t e d b y P ro fe s so r R a y 
m o n d f r o m t h e c o n j u n c t i v a o f a c h i l d ' s eye, d i e d b e t w e e n 4 5 ° 

a n d 4 6 ° C. 
" 3 r d . T h e Cysticercus o f t h e Tesnia rnediocanellata d ies 

s o m e t i m e s a t 4 4 ° C , v e r y o f t e n a t 4 5 ° C , a n d does n o t res i s t a 
t e m p e r a t u r e supe r io r t o 46 C. 

" 4 t h . T h e Cysticercus pisiformis o f t h e r a b b i t , l i k e t h e 
celluloses, d ies somet imes a t 4 5 ° a n d 4 6 ° C , b u t g e n e r a l l y s tands 
s t i l l a n d per i shes a t 4 7 ° a n d 4 8 ° C. 

" 5 t h . A Cysticercus tenuicollis d i e d a t 4 9 ° C. 
" 6 t h . T h e scolici o f t h e Cesnurus cerebralis o f a sheep d i e d a t 

4 2 ° C. 
" 7 t h . T h e scolices o f t h e cys t s o f Ecliinococcus polymorphus 

d i e g e n e r a l l y b e t w e e n 4 7 ° a n d 4 8 ° C , a n d i n n o case a m o n g s t 
t hose I have e x p e r i m e n t e d o n d i d i t r each 5 0 ° C. a l i v e . 

" 8 t h . T h e Tesnia cucumerina d i e d , one a t 4 3 ° C , a n d a 

second pa r a s i t e a t 4o C. 
" 9 t h . A f e w i n d i v i d u a l s o f Tesnia serrata o f t h e d o g d i e d a t 

5 0 ° C. 
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" 10 th . T w o i n d i v i d u a l s of Taenia perfoliata of t h e horse d i e d , 
t h e first at 4 5 ° C , t h e second at 5 0 ° C. 

" 1 1 t h . The embryos of t h e Filaria microstoma o f t h e horse 
began to s tand s t i l l a t 4 6 — 4 7 ° , a n d a l l d i e d at 4 8 ° C. 

" 1 2 t h . T h e embryos of the Filaria megastoma of t h e horse 's 
s tomach d i ed at 4 7 ° C. 

" 13 th . T h e Trichina spiralis, b o t h f r e e a n d i n a cyst , i n 
several expe r imen t s a lways d i e d a t 4 8 ° C. 

" 14th . The embryos o f t h e Strongylus filaria o f t h e sheep 
s tood s t i l l at 5 0 ° 0 . 

" 1 5 t h . P robs tmaye r ' s v i v i p a r o u s o x y u r i d s , t h e i n f u s o r i a of 
t h e colon and caecum of the solipeds, a n d t h e psorosperms o f 
t h e l i v e r of the r a b b i t d i d n o t s t i r at a l l . 

" Each e x p e r i m e n t las ted abou t t e n m i n u t e s , a n d t h e t e m 
pera tu re rose f r o m 8 — 1 0 ° 0 . t o 4 5 — 4 6 ° 0 . i n s i x to e i g h t 
m i n u t e s ; a n d f r o m 4 6 ° t o 5 0 ° i n one m i n u t e . These e x p e r i 
men t s have a g rea t value , b o t h sc ien t i f i c a n d p r a c t i c a l , as t h e y 
show, o n one side, w h i c h is t h e lowes t i n t e n s i t y of heat s u f f i 
c ien t t o k i l l a lways t h e Cysticercus, the Trichina, a n d o the r 
parasites, r e d u c i n g thus b y f a r the t e n a c i t y of l i f e gene ra l l y 
a t t r i b u t e d t o a l a rge n u m b e r of H e l m i n t h s a n d c o r r e s p o n d i n g 
l a r v a l f o r m s . T h e y assure us, moreover , of the harmlessness o f 
the f lesh i n f e c t e d b y the above -men t ioned parasi tes , w h e n i t i s 
cooked i n such a manne r as to reach t h e t e m p e r a t u r e of 5 0 ° 0 . 
over a l l po in t s of t h e pieces, even t h o u g h i t be k e p t a t such a 
degree of heat n o t l o n g e r t h a n five m i n u t e s . 

" I n a piece of l e g of p o r k the Cysticerci were f o u n d a l ive i n 
a l l places n o t ye t p u t r e f i e d t w e n t y - n i n e days a f t e r t h e a n i m a l 
h a d been s laughte red . O n the o ther h a n d , i n t h e d r y muscles 
of a calf t h e Cysticerci of the Taenia rnediocanellata w e r e a l l 
f o u n d dead f o u r t e e n days a f t e r the s l a u g h t e r i n g o f the a n i m a l . 
I have ascer tained t h a t p u t r e f a c t i o n of t h e flesh i s f a t a l f o r t h e 
t w o l a r v a l f o r m s of these d i f f e r e n t k i n d s of h e l m i n t h s . * ' 

I n a subsequent c o m m u n i c a t i o n rece ived f r o m Pro fesso r 
P e r r o n c i t o t o w a r d s the close o f the year 1877 he w r i t e s : 

" A t t h e las t m e e t i n g , h e l d on A p r i l 2 3 r d , I made a s ta te
m e n t to t h e M e d i c a l a n d S u r g i c a l Soc ie ty o f T u r i n , o f t h e 
resu l t s o f o the r expe r imen t s t r i e d b y h e a t i n g at M . Schulze ' s 
t ab l e a n d b y t h e i m b i b i t i o n s w i t h t h e n e u t r a l t i n c t u r e of car
m i n e , t h r o u g h w h i c h I came t o t h e conc lus ion t h a t t h e Cysticerci 
of the Taenia rnediocanellata d ie somet imes a t 4 4 ° C , n o w a n d 
t h e n at 4 5 ° C , a n d a lways at 4 6 ° C. I t h e r e f o r e c o n c l u d e d 
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t h a t t h e y c o u l d i n n o case s u r v i v e a t 4 7 ° C. a n d 4 8 ° C. w h e n 
t h e y w e r e m a i n t a i n e d a t t h i s t e m p e r a t u r e a t leas t five 
m i n u t e s . B u t t o t h e e n d o f m o r e f u l l y c o r r o b o r a t i n g t h e f a c t s 

I h a d t h u s c o m m u n i c a t e d , I , c o n t e m p o r a n e o u s l y w i t h these, 
m a d e some b r e e d i n g e x p e r i m e n t s w i t h t h e same Cysticerci o n 
b o l d a n d courageous s t u d e n t s w h o g e n e r o u s l y o f f e r e d themse lves 
f o r t h e b e n e f i t o f science. 

" C o n s e q u e n t l y I a m now* enab led t o s ta te t h a t n e i t h e r .Mr 
G e m e l l i n o r D r R a g n i c o n t r a c t e d t h e Tan in, t h o u g h each o f 
t h e m h a d ea ten a Cysticercus o f t h e Taenia rnediocanellata p r e 
v i o u s l y , a n d r e s p e c t i v e l y s u b j e c t e d t o a t e m p e r a t u r e o f 4 5 ° C . 
a n d 4 7 ° C. T h e larvae w e r e p r o p e r l y p r e p a r e d a n d s u b m i t t e d 
t o g r a d u a l h e a t i n g o n t h e a b o v e - m e n t i o n e d t a b l e , a n d s w a l l o w e d 
w h e n t h e y no l o n g e r gave s igns o f l i f e . I n l i k e m a n n e r no 
g e n e r a t i o n o f t h e Taenia t o o k p lace i n t h e b o d y of M r M a r t i n i , 
w h o ate t h e Cysticercus b r o u g h t t o a t e m p e r a t u r e . o f 4 4 ° C. I t 
was m a i n t a i n e d a t t h i s degree o f hea t d u r i n g a p e r i o d o f a b o u t 
t h r e e m i n u t e s , a n d s w a l l o w e d w h i l s t a v e r y s l i g h t m o v e m e n t 
was s t i l l v i s i b l e i n a p o r t i o n o f i t s n e c k . 

" I n a n o t h e r s t u d e n t , o n t h e c o n t r a r y , w h o ate a l i v i n g Cys
ticercus o f t h e Taenia rnediocanellata, t h e t a p e w o r m reached i t s 
m a t u r a t i o n i n fifty-four days a n d e l i m i n a t e d t h e t w o first p r o 
g l o t t i d e s . I t t h r e w o f f t w o m o r e o n t h e fifty-eighth day , a n d 
t h i r t y o n t h e s i x t i e t h . S i x t y - s e v e n days a f t e r s w a l l o w i n g t h e 
Cysticercus t h i s courageous y o u n g m a n , h a v i n g , l i k e h i s t h r e e 
c o m p a n i o n s , t a k e n some Jcousso a n d castor o i l , e m i t t e d t h e strobila. 
I t was f u r n i s h e d w i t h 866 r i n g s , b u t d e s t i t u t e o f t h e neck a n d 
head . I t s m e a s u r e m e n t a f f o r d e d a t o t a l l e n g t h o f 4*274 me t r e s . 

" A d d i n g n o w t o t h e 866 p r o g l o t t i d e s t h e t h i r t y - f o u r a l r eady 
e l i m i n a t e d , 9 0 0 w o u l d be t h e n u m b e r o f t h e s e g m e n t s ; a n d 
r e c k o n i n g t h e l e n g t h o f each o f t h e l a t t e r t o be f o u r t e e n m i l l i 
m e t r e s , w e s h o u l d have h a d t h e strobila ( d e p r i v e d o f t h e head 
a n d n e c k ) r e a c h i n g a l e n g t h o f 4*75 me t re s . F u r t h e r , ca lcu
l a t i n g t h e head a n d n e c k t o be e i g h t m i l l i m e t r e s l o n g , a t o t a l 
l e n g t h o f 4*83 m e t r e s w o u l d be t h e r e s u l t . 

" F r o m a l l these f a c t s w e m a y conc lude t h a t t h e Taenia has, 
i n o u r in s t ance , r eached a n a p p r o x i m a t i v e l e n g t h of s e v e n t y - t w o 
m i l l i m e t r e s a day , a f f o r d i n g a d a i l y p r o d u c t i o n o f 13*43 p r o 

g l o t t i d e s . " 
I n r e l a t i o n t o r e q u i r e m e n t s o f s ta te m e d i c i n e I have 

t h o u g h t P e r r o n c i t o ' s researches s u f f i c i e n t l y va luab le t o be q u o t e d 
a t some l e n g t h ; b u t t h e i r c h i e f i n t e r e s t c u l m i n a t e s i n t h e w o r m -
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f e e d i n g exper iments . E x c e l l e n t i n a l l respects as was t h e 
conduct of the m e d i c a l s tudents w h o , w i t h Professor P e r r o n c i t o ' s 
approva l , swa l lowed l i v i n g specimens of t h e Oysticercus bovis, t h e 
i n t e n t i o n a l i n g e s t i o n of beef measles is b y no means a n o v e l t y . 
E i g h t or t e n years back D r O l i v e r ( a f t e r e x p l a i n i n g t o one 
of t he selected v i c t i m s the possible consequences of the e x p e r i 
m e n t ) i nduced a M a h o m m e d a n syce or g r o o m a n d a H i n d o o b o y 
t o swa l low p e r f e c t l y f r e s h a n d I r v i n g beef measles. I n t h i s 
w a y D r O l i v e r successful ly reared the Taenia rnediocanellata i n 
I n d i a , and he was thus enabled t o fix t h e a m o u n t o f t i m e 
necessary f o r the f u l l g r o w t h o f t h e s t rob i l a . M a n y o the r 
persons have d i p l a y e d an equal a m o u n t o f zeal i n t h e cause o f 
h e l m i n t h o l o g y , b y p a r t a k i n g of t h e larvae o r ge rms of o the r 
parasites. Thus , a t t h e r i s k of r e p e t i t i o n , I m a y state t h a t 
M o l l e r m a n y years ago swa l l owed the s lender-necked h y d a t i d 
(Cysticercus tenuicollis) i n t h e hope of i n f e s t i n g h i m s e l f w i t h 
Taenia marginata. Several persons have d e f i a n t l y swa l l owed 
t r i c h i n i s e d flesh. Professor L e u c k a r t and some of h i s p u p i l s 
also courageously swa l lowed t h e eggs o f Oxyurides, a n d t h e y 
h a d the i n f i n i t e s a t i s f ac t ion o f n o t i c i n g t h e y o u n g w o r m s i n 
t h e i r faecal d ischarges some fifteen days a f t e r w a r d s . D r Cr i sp 
ate p a r t of t h e cooked flesh o f an a n i m a l t h a t h a d d i e d o f 
ca t t l e p l ague , a n d I myse l f p a r t o o k of mode ra t e ly cooked mea t 
w h i c h I k n e w t o be s w a r m i n g w i t h psorosperms. These 
obscure organisms were b y some persons cons idered t o be 
e i the r a cause or p r o d u c t o f t h e r i n d e r p e s t . T h e y w i l l be 
no t iced i n m y account o f t h e P ro tozoa l parasi tes . 

F o r t he purpose of a d v a n c i n g science a n d t h e w e l f a r e o f t h e 
people , there are scores of persons a lways t o be f o u n d r eady 
to m a k e personal sacrifices o f the k i n d u n d e r t a k e n b y D r s 
R a g n i , M a r t i n i , a n d G e m e l l i . U n f o r t u n a t e l y f o r E n g l i s h 
science there are n o t w a n t i n g people i n t h i s c o u n t r y w h o are 
p repa red to th rea ten w i t h fines a n d i m p r i s o n m e n t any savant 
w h o may t h i n k i t desirable to p e r f o r m a s i m i l a r set of f e e d i n g 
expe r imen t s on an imals . I n v a l u a b l e f o r g o o d as o u r e x p e r i 
m e n t a l i nves t iga t ions have a l ready been, i t w o u l d seem as i f i t 
were the de l ibera te a i m of these s e n t i m e n t a l o b s t r u c t i v e s t o 
p u t a stop to t h e a c q u i s i t i o n of a l l u s e f u l k n o w l e d g e i n t h e 
f u t u r e . 

I n reference t o the ra te o f g r o w t h of t a p e w o r m s , P ro fesso r 
Pe r ronc i t o ' s de t e rmina t i ons are u s e f u l , i n a s m u c h as t h e y v e r i f y 
c e r t a i n ascer ta ined fac t s w i t h p rec i s ion a n d c o n f i r m t h e gene ra l 
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c o n c l u s i o n t h a t h a d been d r a w n b y p r a c t i c a l h e l m i n t h o l o g i s t s 
f r o m v a r i o u s sources o f i n f o r m a t i o n . I n r e g a r d t o t h e n u m b e r o f 
p r o g l o t t i d e s p r o p e r t o a s e x u a l l y m a t u r e t a p e w o r m , t h e c i r c u m 
s tance t h a t P e r r o n c i t o ' s c a l c u l a t i o n was m a d e w i t h o u t t h e h e a d 
a n d a p o r t i o n o f t h e n e c k o f t h e w o r m b e i n g p re sen t shows t h a t 
i t c a n n o t b e r e l i e d o n a b s o l u t e l y ; never the less , as f a r as i t goes, 
i t t e n d s t o c o n f i r m w h a t L e u c k a r t h a d l o n g p r e v i o u s l y s t a t ed . 
I h a v e possessed m y s e l f o f u p w a r d s o f t h i r t y p e r f e c t beef 
t a p e w o r m s e x p e l l e d f r o m m y p a t i e n t s , a n d i n some of t h e 
spec imens i t was n o t i c e d t h a t t h e s e g m e n t a t i o n - r i n g s i n t h e 
r e g i o n o f t h e n e c k w e r e f a r m o r e c r o w d e d t o g e t h e r t h a n t h e y 
w e r e i n o t h e r s . I also possess a p e r f e c t Taenia rnediocanellata, 
r e m o v e d p o s t m o r t e m . T h o u g h t h e r a t e o f g r o w t h m a y be t h e 
same f r o m d a y t o day , y e t expe r i ence has s h o w n t h a t t h e n u m b e r 
o f p r o g l o t t i d e s a c t u a l l y cast o f f var ies e x c e e d i n g l y . K u c h e n -
m e i s t e r ' s e s t ima t e o f t h e average n u m b e r agrees i n t h e m a i n 
w i t h w h a t w e have ourse lves obse rved ( f i ve t o t w e n t y d a i l y ) ; 
a n d h e r e a g a i n P e r r o n c i t o ' s i n v e s t i g a t i o n s serve t o v e r i f y t h e 
g e n e r a l cor rec tness o f o u r p r e v i o u s d e t e r m i n a t i o n s . 

T o r e t u r n t o P e l l i z z a r i ' s researches, one o f t h e m o s t i m p o r t a n t 
ques t ions i s t h a t w h i c h re la tes t o t h e p reva lence o f t a p e w o r m . 
I n t h i s c o n n e c t i o n he first b r i n g s f o r w a r d some v e r y i n t e r e s t i n g 
a n d i n s t r u c t i v e da ta t h a t h a d been p r e v i o u s l y c o m m u n i c a t e d t o 
t h e M e d i c o - P h y s i c a l A c a d e m y o f F l o r e n c e b y P ro fes so r M a r c h i . 
O n t h e occas ion r e f e r r e d t o M a r c h i h a d s ta ted t h a t , o u t o f t h i r t y -
five Taeniae w h i c h he h a d e x a m i n e d , o n l y one b e l o n g e d t o t h e 
species k n o w n as Tcenia solium ; a l l t h e o t h e r t h i r t y - f o u r b e i n g 
o f t h e u n a r m e d t y p e , o r Tcenia rnediocanellata. R e f l e c t i n g o n 
t h i s s t r i k i n g f a c t , a n d also o n t h e c i r cums tance t h a t he h a d i n v a i n 
b e g g e d h i s col leagues t o send h i m .specimens o f Taenia solium, 
M a r c h i seems t o have missed t h e v e r y pa lpab le e x p l a n a t i o n o f 
t h i s o t h e r w i s e s t r ange p h e n o m e n o n . " H o w does i t h a p p e n , " 
e x c l a i m e d M a r c h i , " t h a t , n o t w i t h s t a n d i n g t h e occurrence o f 
13 ,000 k i l o g r a m m e s o f t h e flesh o f meas led hogs i n t h e p u b l i c 
b u t c h e r i e s , I have seen b u t one spec imen of Taenia solium, 
w h i l s t t h i r t y - f o u r canno t have o r i g i n a t e d f r o m t h e p i g ?" " T h e 
w h e r e f o r e i s o b v i o u s e n o u g h , " r ep l i e s P e l l i z z a r i , " because o u r 
h y g i e n i c r e g u l a t i o n s d e m a n d t h a t t h e flesh o f t h e hogs be ra i sed 
t o a t e m p e r a t u r e o f 6 0 ° C e n t . ( 1 4 0 ° F a h r . ) • " a n d he t h e n h i m s e l f 
i m m e d i a t e l y proceeds t o ask a n o t h e r ques t i on , n a m e l y , as t o h o w 
i t happens t h a t t h e Taenia solium i s so f r e q u e n t l y seen i n o t h e r 
places . T o h i s o w n q u e s t i o n P e l l i z z a r i responds b y r e m a r k i n g — 
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(1) t h a t there are n o t so m a n y precaut ions (of a san i ta ry k i n d ) 
t a k e n i n o the r p l aces ; a n d (2) t h a t the people e lsewhere 
consume more s l i g h t l y sal ted or uncooked meat , as sausages a n d 
so f o r t h (come salame giovane, salciccia e via dicendo). P e l l i z z a r i , 
h a v i n g exp la ined t h a t M a r c h i ' s t h i r t y - f o u r t a p e w o r m s m u s t 
a l l have ar isen f r o m t h e c o n s u m p t i o n of t h e Cys t icercus of t h e 
ox , t h e n goes on t o speak of t h e prevalence o f t a p e w o r m i n 
F lo rence , even i n l i t t l e c h i l d r e n . T h i s l a s t -named f e a t u r e , he 
says, is due to the c i rcumstance t h a t r a w mea t is f r e q u e n t l y 
employed as a r e s to ra t ive (come cura ricostituente). " T h i r t y 
years a g o , " r e m a r k s Professor P e l l i z z a r i , " i t was j u s t as 
d i f f i c u l t t o find a s ingle Taenia rnediocanellata as i t is n o w easy 
t o find a g rea t n u m b e r o f these w o r m s ; a n d a l l because i t is 
nowadays cus tomary to eat t h e flesh of t h e o x e i the r i n s u f f i 
c i e n t l y cooked or r a w . Th i s absolute i n v e r s i o n of t h e f ac t s o f 
the case a f fords p r o o f of the correctness of t h e p o s i t i o n sus
t a i n e d b y me, t o the ef fec t t h a t the c o o k i n g of meat up t o the 
degree of t empera tu re necessary f o r e b u l l i t i o n ensures t h e 
d e s t r u c t i o n o f the Cys t i ce rc i . ' " N o t w i t h s t a n d i n g t h i s state
m e n t of his o w n , P e l l i z z a r i t h i n k s t h a t t h e in t e r f e rence of 
inspectors m a y be pushed too f a r , a n d t h u s serve t o b r i n g 
about the v e r y disasters w h i c h i t should be t h e i r supreme 
o b j e c t t o p reven t . Thus , he argues aga ins t the sugges t ions o f 
those w h o w o u l d e n t i r e l y p r e v e n t the sale o f measly meat , a n d 
who w o u l d o n l y p e r m i t , as ob ta ins i n t h e p r o v i n c e o f M o d e n a , 
the m e l t i n g d o w n of the f a t of hogs . V e r y s t r i c t measures o f 
t h i s sor t w o u l d , as he says, c o n s t i t u t e a r a d i c a l means of e n t i r e l y 
s t a m p i n g ou t Taenia, b u t he also v e r y j u d i c i o u s l y r e m i n d s t h e 
san i t a r i an (igienista) t h a t " such a step w o u l d be a serious 
t h i n g f o r the t radesman, b r i n g i n g i n j u r y n o t o n l y to t h e m u n i 
c ipa l a d m i n i s t r a t i o n , b u t also p r o v i n g an encouragement t o 
s m u g g l i n g . I n t h i s w a y the p u b l i c h e a l t h w o u l d sus ta in worse 
i n j u r y b y the i n d u c e m e n t h e l d ou t t o the owners of i n f e c t e d 
an imals to s laughte r t h e m i n secret bu tche r i e s , t h u s l i t t l e b y 
l i t t l e w i t h d r a w i n g the meat f r o m the super in tendence o f t h e 
p u b l i c of f ic ia l s . B y the adop t i on of f r a u d u l e n t measures t h e r e 
w o u l d be a d a i l y c o n s u m p t i o n of diseased m e a t ; a n d t h u s also, 
w h i l e the p u b l i c a d m i n i s t r a t i o n w o u l d su f fe r loss, t h e p u b l i c 
h e a l t h , o n the o ther h a n d , w o u l d g a i n n o t h i n g . " I n e f fec t 
P e l l i z z a r i says, i f w e advise t h e e m p l o y m e n t o f m o r e severe 
a n d r a d i c a l measures t h a n those a l ready i n vogue i n F l o r e n c e , 
we shou ld o v e r b u r d e n the t radesman, a lmos t c o m p e l h i m t o 
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d e f r a u d t h e e x c h e q u e r b y s m u g g l i n g , a n d g r e a t l y i n j u r e t h e 
p u b l i c h e a l t h . 

T h e f a c t s a n d e x p l a n a t i o n s a d v a n c e d b y I t a l i a n w r i t e r s 
r e g a r d i n g t h e causes o f t h e e n d e m i c p r e v a l e n c e o f t a p e w o r m , 
a re i n p e r f e c t h a r m o n y w i t h those p r e v i o u s l y o b t a i n e d f r o m 
o t h e r sources . R e s p e c t i n g these causes t h e r e is m u c h t h a t i s 
b o t h n e w a n d i n t e r e s t i n g . T h e e i g h t h a n n u a l r e p o r t o f t h e 
s a n i t a r y c o m m i s s i o n e r o f t h e G o v e r n m e n t o f I n d i a h a d a l r e a d y 
m a d e us a c q u a i n t e d w i t h t h e f a c t t h a t d u r i n g t h e yea r 1869 , o u t 
o f 1 3 , 8 1 8 h e a d o f c a t t l e s l a u g h t e r e d i n t h e s t a t ions o f t h e 
U p p e r P u n j a b , 768 beasts w e r e f o u n d t o be i n f e c t e d w i t h 
meas le -cys t s . T h i s , as I have r e m a r k e d ( T o m m a s i ' s e d i t . , 
p . 5 4 ) , " a f f o r d s a r a t e o f 5"55 p e r cent . , b e i n g a cons ide rab le 
d i m i n u t i o n o f t h e p r o p o r t i o n o b s e r v e d i n 1868 , w h e n t h e pe r 
cen tage gave a t o t a l o f 6"12. T h e r e d u c t i o n was , w i t h o u t 
d o u b t , d u e t o t h e v i g i l a n c e a n d e n l i g h t e n m e n t o f t h e a r m y 
m e a t i n spec to r s . T h e p reva lence , h o w e v e r , o f t a p e w o r m does 
n o t bea r r e l a t i o n t o t h e n u m b e r o f a n i m a l s i n f e s t e d w i t h C y s t i 
c e r c i so m u c h as t o t h e a c t u a l n u m b e r o f C y s t i c e r c i deve loped 
i n i n f e c t e d a n i m a l s . I have f r e q u e n t l y p o i n t e d o u t the i n a d -
v i s a b i l i t y o f c o n d e m n i n g a n d b u r y i n g t h e carcases o f meas ly 
o x e n , w h e t h e r t h e r e be f e w o r m a n y C y s t i c e r c i p resen t , a n d I 
have s t a t ed , o n t r u s t w o r t h y evidence , t h a t even t h e presence o f 
a f e w C y s t i c e r c i i s deemed b y some inspec to rs a s u f f i c i e n t reason 
f o r r e j e c t i n g t h e e n t i r e a n i m a l . S u c h a was te s h o u l d neve r be 
a l l o w e d . I n r e g a r d t o t h e n u m b e r s o f ox-measles p resen t i n 
p a r t i c u l a r ins tances , I have e l sewhere adduced some r e m a r k a b l e 
f a c t s c o m m u n i c a t e d t o me b y D r Joseph F l e m i n g , o f t h e 
I n d i a n A r m y M e d i c a l S t a f f . N o n e o f m y e x p e r i m e n t a l 
a n i m a l s , t h o u g h f e d w i t h scores o f r i p e p r o g l o t t i d e s , y i e l d e d 
such a n abundance o f C y s t i c e r c i as D r F l e m i n g encoun te r ed i n 
P u n j a b c a t t l e . I n one p o u n d w e i g h t o f t h e psoas muscles 
F l e m i n g c o u n t e d n o less t h a n 300 C y s t i c e r c i . " ' F r o m t h i s i t 
f o l l o w s t h a t t h e flesh o f a l a r g e l y i n f e s t e d a n i m a l is capable , 
u n d e r t h e c i r cums t ances o f r a t i o n d i s t r i b u t i o n a n d i m p e r f e c t 
c o o k i n g , o f o r i g i n a t i n g n u m e r o u s t a p e w o r m s . 

N o t m a n y years b a c k t h e l e a d i n g m e d i c a l j o u r n a l o f t h i s 
c o u n t r y c h a l l e n g e d m e t o p r o d u c e ev idence as t o t h e i n j u r i o u s -
ness o f bee f a n d m u t t o n f r o m C y s t i c e r c i . T h e w r i t e r s t a ted i n 
h i s a r t i c l e t h a t I h a d " f a i l e d to p r o d u c e a s i n g l e spec imen o f 
b e e f o r m u t t o n measles " w h i c h h a d n o t r e s u l t e d f r o m e x p e r i 
m e n t s c o n d u c t e d " a t t h e R o y a l V e t e r i n a r y Co l l ege ; " a n d he 
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said, f u r t h e r , " t h a t bu tchers , fleshers, a n d ve te r ina r i ans were 
p r a c t i c a l l y r i g h t i n r e f u s i n g to adopt the o p i n i o n of D r C o b b o l d , 
t h a t measled beef or m u t t o n is p roduced to any g rea t e x t e n t " 
i n d e p e n d e n t l y . H o w p a l p a b l y I endured a species o f u n j u s t 
r ep roach f o r b e i n g somewhat i n advance of t h e k n o w l e d g e 
c u r r e n t at t he t i m e m a y be g a t h e r e d f r o m the v o l u m i n o u s 
evidence w h i c h has since c ropped up f r o m var ious par t s o f the 
w o r l d . I t was, indeed , m a i n l y t h r o u g h expe r imen t s conduc ted 
at t he R o y a l V e t e r i n a r y Col lege, a n d r e p o r t e d i n t h e * Lancet ," 
t h a t p rofess iona l m e n i n I n d i a first became acqua in ted w i t h t h e 
p o s s i b i l i t y of finding Cys t i ce r c i i n beef. 

T h e s tatements of D r Joseph F l e m i n g , w h o was one of the 
f o r e m o s t i n d i s cove r ing cys t ic disease i n ca t t l e , have since 
r ece ived abundan t c o n f i r m a t i o n . T h e I n d i a n G o v e r n m e n t 
Repor t s g i v e n i n t h e F e b r u a r y issue of t h e c M a d r a s M o n t h l y 
J o u r n a l of M e d i c a l S c i e n c e ' f o r 1873 are especial ly i n s t r u c t i v e . 
R e f e r r i n g t o the prevalence o f Cyst icercus i n t h e r a t i o n beef a t 
J u l l u n d u r , i n t h e P u n j a b , the I n s p e c t o r Genera l ( I n d i a M e d i c a l 
D e p a r t m e n t ) r epor t s as f o l l o w s : 

" Cys t icercus was first n o t i c e d here i n t h e beef t ende red at 
t he R o y a l A r t i l l e r y r a t i o n s tand i n M a y , 1868. F o r some t w o 
years p rev ious to t h i s date condemnat ions of c y s t - i n f e c t e d mea t 
h a d been f r e q u e n t a t Peshawur , R a w u l P indee , M e e a n M e e r 
a n d several o ther s ta t ions i n the uppe r p a r t o f t h e P u n j a b , a n d 
here I h a d o f t e n de tec ted the parasi te i n mea t exposed f o r sale 
i n the bazaars, b u t no t race o f i t h a d been observed i n t h e 
Commissa r i a t beef, e i ther b y myse l f or any o t h e r m e d i c a l o f f i ce r 
w h o h a d preceded me. 

" F r o m M a y , 1868, t o N o v e m b e r , 1869, ' c y s t ' was m o r e o r 
less f r e q u e n t l y f o u n d b o t h a t t he A r t i l l e r y a n d 9 2 n d H i g h 
landers ' r a t i o n s t a n d s ; b u t since t h e l a t t e r date i t has a lmos t 
e n t i r e l y disappeared. 

" T h e f o l l o w i n g t ab le shows t h e q u a n t i t y o f mea t de s t royed 
o n t h i s account d u r i n g 1868 a n d 1869 : 

Years. Months. Number of cattle 
infected. 

Weight of meat 
destroyed. 

May 4 412 lbs. 
June 1 77 „ 

1 ftf!R i September ... 1 130 „ 
J.OOO ... < October 10 1,763 „ 

November ... 14 2,010 „ 
December ... 12 1,785 „ 
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Years. Months. Xumber of cattle Weight of meat Months. 
infected. destroyed. 

r January 21 4,062 lbs. 
February 16 2,341 „ 
March 14 2,209 „ 
Apri l 5 856 „ 

1869 ...« May 2 220 „ 1869 ...« 
June 1 122 „ 
July 1 194 „ 
August 3 464 „ 
September ... 2 218 „ 

_̂ October 4 615 „ 

Total 111 17,478 lbs. 

" T h e w h o l e o f t h i s m e a t was o t h e r w i s e w e l l f e d a n d o f 
e x c e l l e n t q u a l i t y . T h e was t e o f so m u c h g o o d f o o d l e d m e t o 
m a k e i n q u i r i e s ; 1st , as t o t h e sources f r o m w h i c h t h e c a t t l e 
o b t a i n e d t h e Taenia ova , a n d t h e bes t means f o r p r e v e n t i n g t h e i r 
i n f e c t i o n ; a n d 2 n d l y , as t o w h e t h e r o r n o t a n y e v i l r e su l t s f o l 
l o w e d t h e c o n s u m p t i o n o f t h i s m e a t w h e n p r o p e r l y c o o k e d . 

" F r o m i n f o r m a t i o n o b t a i n e d f r o m t h e C o m m i s s a r i a t O f f i c e r 
I f o u n d — 1 s t . T h a t t h e i n f e c t e d ca t t l e h a d been p u r c h a s e d b y 
n a t i v e dealers f r o m v a r i o u s p a r t s o f t h e d i s t r i c t , n o t f r o m a n y 
p a r t i c u l a r l o c a l i t y . 2 n d l y . T h a t w h e n b r o u g h t i n t h e y w e r e 
l ean , a n d o n a n ave rage r e q u i r e d f r o m t w o t o t h r e e m o n t h s " 
f e e d i n g a t t h e C o m m i s s a r i a t c a t t l e y a r d s b e f o r e t h e y w e r e fit 
f o r t h e shambles . 3 r d l y . T h a t t h e i r f o o d cons i s t ed o f t h e grass 
t h e y c o u l d p i c k u p o n t h e g r a z i n g g r o u n d s o f c a n t o n m e n t s , 
s u p p l e m e n t e d b y such an a l l o w a n c e o f g r a i n a n d bhoosd as t h e i r 
c o n d i t i o n r e q u i r e d . 

" T h e y were supposed t o be w a t e r e d a t a t r o u g h w i t h w a t e r 
d r a w n f r o m a w e l l , b u t o n c lose ly i n q u i r i n g as t o t h i s , i t t r a n 
s p i r e d t h a t t h e y v e r y f r e q u e n t l y w e r e t a k e n t o a l a r g e d i r t y 
t a n k near t h e y a r d f o r t h e i r w a t e r . T h e q u e s t i o n w h i c h 
o c c u r r e d t o m e was , w e r e t h e ca t t l e i n f e c t e d b e f o r e t h e i r p u r 
chase b y t h e C o m m i s s a r i a t , o r was t h e r e a n y t h i n g i n t h e i r 
f e e d i n g t o accoun t f o r i t a f t e r purchase ? I a m i n c l i n e d t o t h e 
l a t t e r o p i n i o n f o r severa l reasons, t h u s : — I n t h e l a r g e n u m b e r 
o f t h e diseased c a t t l e , t h e C y s t i c e r c i w e r e o f r e m a r k a b l y s m a l l 
s i z e ; m a n y of t h e m h a v i n g no capsules, e x c e p t such as w e r e 
f o r m e d b y t h e s u r r o u n d i n g s t r u c t u r e s , a n d n o t b e i n g m o r e 
t h a n i t o £ o f an i n c h i n d i a m e t e r . A l t h o u g h t h e d r y f o o d 
g i v e n t o t h e c a t t l e was doub t l e s s g o o d , s t i l l m u c h of t h e w a t e r 
t h e y g o t d u r i n g 1868 was p r o b a b l y filthy. T h e t a n k p r e -
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v i o u s l y r e f e r r e d to was s i tua ted close to t h e hu t s o f the came l 
d r i v e r s . These m e n are a l l Mussu lmans f r o m C a b u l , Peshawur , 
or thereabouts , a n d m a n y of t h e m are i n f e c t e d w i t h Taenia 
rnediocanellata. H u m a n filth was o f t e n t o be seen o n t h e 
banks of t h e t a n k , a n d microscopic e x a m i n a t i o n of m u d a n d 
s tagnan t wa te r t a k e n f r o m the m a r g i n e x h i b i t e d Taenia ova . 

" The cond i t ions above s h o w n m u s t have been e m i n e n t l y 
f avo rab l e t o k e e p i n g up a constant s u p p l y o f ova, a n d t h e f a c t 
t h a t Cyst icercus e n t i r e l y disappeared f r o m amongs t t h e ca t t l e a 
f e w m o n t h s a f t e r means h a d been t a k e n t o secure t h e m a g o o d 
supp ly of w e l l water , seems to c o n f i r m the v i e w t h a t t h i s t a n k 
mus t have been the source of a l a r g e amoun t o f , i f n o t a l l , t h e 
i n f e c t i o n . 

" I t has been sugges ted t h a t Cys t icercus can be de tec ted 
before the a n i m a l is k i l l e d b y an e x a m i n a t i o n o f t h e t o n g u e . 
I n excep t ionab ly severe instances t h i s is p r o b a b l y cor rec t , b n t 
t h e n i t w o u l d be equa l ly observable i n some o the r pa r t s o f t h e 
body . M a j o r B i g g s , Commissa r i a t O f f i c e r here , t e l l s m e of an 
a n i m a l he saw at R a w u l Pindee, i n w h i c h immense c lusters o f 
cysts c o u l d be f e l t a t t h e r o o t o f t h e t o n g u e a n d u n d e r t h e 
s k i n i n several par t s . A f t e r e x a m i n i n g a v e r y l a r g e n u m b e r of 
tongues of ' cys ted ' an imals , m y experience is t h a t i t is f o u n d i n 
the so f t muscles a n d ce l lu la r tissues a t t he r o o t o f t h e t o n g u e , 
perhaps more f r e q u e n t l y t h a n anywhere e lse ; b u t I have never 
seen a case i n w h i c h there was a chance o f d e t e c t i n g i t b e fo r e 
dea th . 

<{ T h e mos t c o m m o n s i tua t ions i n w h i c h i t has o c c u r r e d i n 
t h e r a t i o n mea t have been t h e g l u t e a l , psoas, a n d l u m b a r 
reg ions . I n m a n y instances o n l y f r o m one to t e n cysts have 
been f o u n d on c u t t i n g the carcase i n t o s m a l l pieces, a n d I have 
no d o u b t tha t i t o f t e n passed w i t h o u t de tec t ion . 

" D u r i n g 1868 and 1869 I f r o m t i m e t o t i m e o b t a i n e d pieces 
of beef b a d l y i n f e c t e d w i t h Cysticercus, a n d made some e x p e r i 
men t s as to the resul ts of i t s c o n s u m p t i o n u n d e r d i f f e r e n t con 
d i t i o n s . 

" A f t e r e x p l a i n i n g t o t h e m t h e possible consequences o f 
e a t i n g i t , a b u t t o c k of beef s tudded w i t h Cysticercus was g i v e n 
t o th ree nat ives o f l o w caste. T h e y a l l dec la red t h a t t h e y w e r e 
f r e e f r o m Taenia, o r , t o use t h e i r o w n t e r m , " K a d h u dana. '" 
The meat t h e y cooked i n t h e i r o w n w a y . These m e n w e r e 
unde r m y obse rva t ion f o r some s ix m o n t h s . T w o of t h e m h a d 
no s y m p t o m of Taenia, b u t t h e t h i r d , w h o was a low-c lass 
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M a h o m m e d a n syce , a n d h a d p r o b a b l y ea ten t h e m e a t i n a v e r y 
r a w s ta te , d e v e l o p e d a Taenia rnediocanellata i n a b o u t t h r e e 
m o n t h s . 

" M y o w n sweeper ate t h i s c y s t - i n f e c t e d beef r e g u l a r l y t w o 
o r t h r e e t i m e s a w e e k f o r some m o n t h s . H e c o o k e d i t w e l l 
g e n e r a l l y as a n o r d i n a r y s t ew, a n d has n e v e r s h o w n a s i g n o f 
h a v i n g t a p e w o r m . 

" I n t o t h e f o o d o f a b o y o f l o w H i n d o o caste, b u t w h o h a d 
n e v e r ea ten beef , t w o scolices o f C y s t i c e r c u s w e r e s u r r e p t i t i o u s l y 
i n t r o d u c e d , t h e r e s u l t b e i n g t h a t , b e t w e e n t h r e e o r f o u r m o n t h s 
a f t e r w a r d s , he a p p l i e d f o r some t a p e w o r m m e d i c i n e . ' ' 

[ T h e t w o success fu l e x p e r i m e n t s he re r e p o r t e d are e v i d e n t l y 
t h e same as those t h a t I have r e f e r r e d t o (p . 72) as h a v i n g 
been p e r f o r m e d b y D r O l i v e r , o f t h e R o y a l A r t i l l e r y , s t a t i o n e d 
a t J u l l u n d u r . T h e r e p o r t con t i nues as f o l l o w s : ] 

" Taenia rnediocanellata i s v e r y c o m m o n a m o n g s t t h e M u s 
s u l m a n p o p u l a t i o n o f t h e P u n j a b , a n d f r o m r e l i a b l e sources I 
a m i n f o r m e d t h a t t h e l o w e r classes a m o n g s t t h e m are i n t h e 
r e g u l a r h a b i t o f e a t i n g h a l f - c o o k e d beef ; i n d e e d , p r e f e r i t so, 
a n d i t i s a m o n g s t these people t h a t t a p e w o r m is so p r e v a l e n t . 

" B u t i t i s n o t o n l y t h o r o u g h c o o k i n g t h a t is r e q u i r e d t o 
g u a r d so ld ie r s i n I n d i a f r o m t h e i l l e f fec t s o f e a t i n g m e a s l y 
m e a t ; t h e r e is w a n t o f c leanl iness i n t h e g e n e r a l a r r ange 
m e n t s o f t h e k i t c h e n s a n d s e r v i n g o f meals , w h i c h m u s t o f f e r 
g r e a t f a c i l i t i e s f o r t h e i n t r o d u c t i o n i n t o t h e f o o d o f C y s t i 

cercus . 
u B a r r a c k cooks , unless c o n s t a n t l y l o o k e d a f t e r , are u t t e r l y 

careless as t o t h e w a s h i n g o f c h o p p i n g b l o c k s , t ab les , dishes, 
& c . T h e d i s h o r p o t cover o n w h i c h t h e m e a t is p l aced w h e n 
r a w is o f t e n used w i t h o u t w a s h i n g f o r s e r v i n g t h e piece u p 
f o r d i n n e r , a n d I have m y s e l f p i c k e d u p a Cysticercus f r o m t h e 
t a b l e o n w h i c h a cook was p r e p a r i n g f o o d . T h e dangers t oo 
o f t h e pa ras i t e b e i n g c o n v e y e d b y t h e c o o k ' s u n w a s h e d hands 
t o t h e p la tes i n w h i c h meals are se rved , a n d t h e c o m m o n 
p r a c t i c e o f u s i n g t h e same k n i f e f o r c u t t i n g u p mea t , a n d 
a f t e r w a r d s , w i t h o u t w a s h i n g i t , f o r o t h e r c u l i n a r y purposes , 
m u s t n o t b e o v e r l o o k e d . W i t h g o o d se lec t ion a n d c a r e f u l 
f e e d i n g t h e r e seems t o be eve ry p r o b a b i l i t y t h a t Cys t i c e r cus 
w o u l d soon a l m o s t o r c o m p l e t e l y d isappear f r o m o u r C o m m i s 
sa r i a t c a t t l e . I f t h e y w e r e e n t i r e l y s t a l l - f e d a n d w a t e r e d f r o m 
w e l l s t h e r e c o u l d scarce ly be a p o s s i b i l i t y o f i n f e c t i o n a f t e r 

t h e i r purchase . 
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" Perhaps w i t h the t r e n c h sys tem of conservancy, w h i c h 
w i l l necessitate the g r o w i n g u p crops , a su f f i c i en t q u a n t i t y o f 
roo t and other g reen produce m a y be o b t a i n e d f r o m c a n t o n 
m e n t lands set apar t f o r t h i s purpose , t o supp ly g r een f o d d e r 
f o r the cat t le ." ' 

T h e i m p o r t a n t ques t ion as to w h e t h e r t h e presence o f cysts 
detected at t h e roo t of the t ongue c o u l d be made ava i lab le f o r 
the purposes o f diagnosis was made t h e sub jec t o f special 
r e p o r t t h r o u g h the agency of execu t ive Commissa r i a t o f f i ce rs , 
a n d t h e y t e s t i f i e d to i t s p r ac t i c a l valuelessness i n t h e f o l l o w i n g 
t e rms : 

" Jullundur.— N o appearance o f cys t has been f o u n d a t t h e 
r o o t of the tongues of any of the ca t t l e . A m e d i c a l o f f i ce r was 
asked f o r assistance i n m a k i n g search f o r the cys ts , b u t he also 
f o u n d none. 

" Rawid Pindee.—It is u t t e r l y imposs ib le t o d i s c r i m i n a t e 
before s laughter , f r o m any o u t w a r d s y m p t o m s , ca t t l e t h a t are 
cyst i n f e c t e d . 

" E v e r y endeavour has been made t o d iscover b y close a n d 
c a r e f u l s c r u t i n y before s laughte r t h e c y s t - i n f e c t e d ca t t l e , b u t 
the r e su l t has been i n no w a y s a t i s f a c t o r y . 

" Sealkote.—All endeavours t o d iscover any s y m p t o m s of the 
i n f e c t i o n b y e x a m i n a t i o n o f t h e i r tongues , w h i l e t h e an imals 
were l i v i n g , have been unsuccessfu l . 

" Mooltan.—The m o u t h a n d t o n g u e o f a l a r g e n u m b e r o f 
l i v i n g ca t t le have been e x a m i n e d be fo re s laugh te r , b u t i n no 
s ing le instance has the i n f e c t i o n been so detec ted . 

" D r . Ross's p l a n o f e x a m i n i n g the tongues o f a l l an imals a t 
t i m e of purchase is n o t feas ib le , as t h e y are u sua l l y v e r y w i l d 
a n d f r i g h t e n e d , a n d o f t e n dangerous t o approach . 

" Peshawur.—In p r o b a b l y 99 cases ou t of 100 i t i s u t t e r l y 
imposs ib le to discover cys t i n f e c t i o n i n ca t t l e p r ev ious t o 
s laughte r b y e x a m i n a t i o n o f t h e i r tongues . I n o n l y one 
ins tance has i t been so d iscovered , a n d t h a t was f r o m t h e 
an imal ' s h a v i n g a n u m b e r of s m a l l l u m p s over t h e b o d y w h i c h 
were also apparent o n the back p a r t of the t o n g u e . W h e n t h e 
t o n g u e is i n f e c t e d the e c y s t 3 l ies so f a r a t t h e v e r y r o o t of i t 
t h a t i t cannot be seen i n the l i v e animal .* ' 

F r o m M o o l t a n a special ly i n t e r e s t i n g r e p o r t was made b y D r 
A l e x a n d e r N e i l l , w h o says : — 

" I have c a r e f u l l y examined the m o u t h a n d t o n g u e o f a l a r g e 
n u m b e r of l i v i n g ca t t le , and of those s l augh te red f o r issue as 
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r a t i o n s , a n d i n n o s i n g l e i n s t ance d i d I find such cys t s . These 
c a t t l e w e r e h e a l t h y . 

" I n a case t h a t d i e d , a n d i n w h i c h cys t s e x i s t e d , I c o u l d 

d i s c o v e r n o t h i n g a b n o r m a l i n o r u n d e r t h e t o n g u e . 
" I f s u c h ' c y s t s 1 e x i s t , o r i f such e n l a r g e m e n t s o f t h e sub 

l i n g u a l g l a n d s are f o u n d , I a r g u e t h a t t h e y are n o t a d i a g n o s t i c 
s i g n o f w h a t is t e r m e d e c y s t i n f e c t i o n , " o r m o r e c o r r e c t l y ' Cys
ticercus bovis/ f o r i n t h e r e c e n t o u t b r e a k o f c a t t l e disease i n 
E n g l a n d , one m o s t p r o m i n e n t s y m p t o m o f t h a t disease was a 
b u n c h o f g r a p e - l i k e s w e l l i n g u n d e r t h e t o n g u e , w h i c h i n advanced 
cases s u p p u r a t e d , a n d t o a casual obse rve r w o u l d have been 
c a l l e d cys t s o r ' b ags o f m a t t e r / 

" I f s u c h s w e l l i n g s are f o u n d i n a b u l l o c k t h a t is s i c k , i t i s 
m e r e l y s y m p t o m a t i c o f an i n f l a m e d c o n d i t i o n o f t h e w h o l e 
m u c o u s su r face o f t h e i n t e s t i n a l cana l , a n d n o t o f a n y l o c a l i s e d 
disease, s u c h as C y s t i c e r c u s , t h e a b o v e - m e n t i o n e d s w e l l i n g s 
b e i n g m e r e l y i n f l a m e d s u b l i n g u a l g l a n d s . 

" I n t h e p i g t h e d i a g n o s t i c s i g n o f s w e l l i n g s o f t h e g l a n d s o r 
* c y s t ' u n d e r t h e t o n g u e is n o t f o u n d i n ' Cys t ice rcus , " a n d t h e 
disease c a l l e d ' meas le s ' i s n o t 1 Cys t icercus ," b u t a mere super
ficial i n f l a m m a t i o n o f t h e s k i n a n d a s y m p t o m o f f e v e r . ' Cys
ticercus cellulosus/ as i t s n a m e shows , i n f e c t s t h e c e l l u l a r 
t i s sue o n l y o f t h e p i g , a n d canno t be d i s cove red i n l i f e b y a n y 
a b n o r m a l c o n d i t i o n o f s k i n . 

u I n ' m e a s l e s ' these s w e l l i n g s are f o u n d , because i n t e s t i n a l 
m u c o u s m e m b r a n e sympa th i ses w i t h e r u p t i o n o n t h e s k i n a n d 
a re t h e n m e r e l y i n f l a m e d g l a n d s , n o t cys t s /* 

D r N e i l l conc ludes h i s r e p o r t b y r e m a r k i n g t h a t t h e larvae o f 
t h e beef t a p e w o r m c a n " o n l y a r r i v e a t m a t u r i t y i n t h e mucous 
m e m b r a n e o f h o r n e d cat t le , ' - ' a n d n o t i n t h e c e l l u l a r t i ssue . 
T h i s i s a n e r r o r o n D r N e i l l " s p a r t ; b u t i n a d d u c i n g these 
i n s t r u c t i v e e x t r a c t s f r o m t h e G o v e r n m e n t R e p o r t s m y ch ie f 
o b j e c t has been t o show t h e p reva lence o f Cys t i ce rcus i n t h e 
N o r t h - W e s t P r o v i n c e s o f t h e I n d i a n Pen insu la . I m a y say 
t h a t a l a r g e p r o p o r t i o n o f m y t a p e w o r m - i n f e c t e d p a t i e n t s have 
b e e n o f f i ce r s f r o m t h e P u n j a b , a n d one o f these v i c t i m s t o l d m e 
t h a t w h e n he s u p e r i n t e n d e d t h e s e r v i n g o u t o f r a t i o n s t o t h e 
t r o o p s , " he ( a n d those w h o ac ted w i t h h i m ) sent t h e mea t a w a y 
t o be b u r n t , e v e n w h e n t h e y o n l y de t ec t ed a s ing le cys t i n a n y 
g i v e n c a r c a s e / ' I t i s needless t o r e m a r k t h a t such a was te o f 
v a l u a b l e f o o d i s a l t o g e t h e r r ep rehens ib l e . 

Some peop le , i n c l u d i n g n o t a f e w of t h e p r o f e s s i o n , m a k e 
6 
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l i g h t of the occurrence of t a p e w o r m , a n d I have seen m a n y 
pa t i en t s w h o had been t o l d b y t h e i r usual m e d i c a l advisers 
t h a t the presence of t h e w o r m s was of l i t t l e consequence. 
T o account f o r t h i s wide-spread e r ro r there is some basis i n t h e 
f a c t t h a t b y f a r t h e m a j o r i t y o f i n f e s t e d persons su f fe r o n l y t h e 
t r i f l i n g inconvenience a r i s i n g f r o m t h e passage per anum o f t h e 
p r o g l o t t i d e s ; moreover , t h e less c i v i l i s e d the t apeworm-beare rs 
happen t o be, the less are t h e y l i k e l y t o suf fe r . T h e r eco rded 
experience of K a s c h i n , be fo re r e f e r r e d t o , whe re 500 h o s p i t a l 
pa t i en t s , i n the B a i k a l d i s t r i c t , h a d t a p e w o r m , a l t h o u g h 
a l l of t h e m were b e i n g t r ea t ed f o r o the r d i sorders , a f fo rd s 
ano ther a r g u m e n t t e n d i n g t o the same conc lus ion . O n t h e 
o the r h a n d , amongs t Europeans o n l y a s m a l l percentage o f 
t a p e w o r m - p a t i e n t s suf fe r severely. B u t w i t h o u t t r e n c h i n g 
u p o n the s y m p t o m a t o l o g y and p rognos i s of t a p e w o r m disease, 
I m a y r e m a r k t h a t I have ( i n m y M a n u a l ) summar i sed the 
the w h o l e fac t s of cys t icerca l prevalence w i t h i n t h e compass o f 
t w o b r i e f p r o p o s i t i o n s : — 1 . T h e prevalence o r the r a r i t y o f 
C y s t i c e r c i i n ca t t le i n any g i v e n c o u n t r y m u s t be d e t e r m i n e d 
p r i m a r i l y b y t h e hab i t s of the p e o p l e ; f o r since t h e beef measle 
r a n o n l y r e su l t f r o m the i n g e s t i o n b y t h e o x of t h e eggs o f t h e 
Taenia rnediocanellata, i t is clear t h a t the degree of i n f e c t i o n o f 
ca t t l e w i l l co r respond w i t h the f a c i l i t i e s o f f e r ed b y egg-d i spe r 
s ion. 2. I t m a y be a f f i r m e d t h a t the f r e q u e n c y of t h i s p a r t i c u l a r 
species of t a p e w o r m amongs t the people o c c u p y i n g any g i v e n 
area w i l l bear a s t r i c t r e l a t i o n to the a m o u n t o f unde rdone 
measly beef consumed b y the i n h a b i t a n t s . 

A n o t h e r ques t ion , a n d one o f g rea t i n t e r e s t t o s an i t a ry 
science, is tha t w h i c h I have ra i sed i n re ference t o t h e p e r i o d 
t h a t na tu re requi res f o r the d e s t r u c t i o n of t h e C y s t i c e r c i , or , i n 
o the r words , f o r the pe r fo rmance of a n a t u r a l cure b y calcareous 
degenera t ion of t h e parasi tes. I have s h o w n t h a t a l l k i n d s o f 
t a p e w o r m larvae (measles, b l a d d e r - w o r m s , coenuri , a n d so f o r t h ) 
have a n a t u r a l l i f e -epoch ass igned to t h e m , a n d i n one o f m y 
exper imen t s on a D u t c h h e i f e r or y o u n g cow I d e m o n s t r a t e d 
t h a t a p e r i o d of t e n m o n t h s was m o r e t h a n s u f f i c i e n t t o ensure 
t h e pe r f ec t d e s t r u c t i o n of the C y s t i c e r c i o f ca t t l e . M o r e o v e r , 
t h i s l a w or process of n a t u r a l cure is n o t l i m i t e d t o cestode 
parasites, b u t affects a l l o ther k i n d s of i n t e r n a l parasi tes i n one 
or o the r o f t h e i r j u v e n i l e stages of g r o w t h . I n t h e f l esh o f m y 
e x p e r i m e n t a l a n i m a l I e s t ima ted t h a t the re were n o t less t h a n 
12,000 of these degenera ted C y s t i c e r c i . T h i s p o s i t i v e c o n t r i b u -
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t i o n t o o u r k n o w l e d g e o f t h e l i m i t s a s s igned b y n a t u r e t o t h e 
e p o c h o f l a r v a l a c t i v i t y i s n o t m e r e l y one o f a b s t r a c t s c i e n t i f i c 
i n t e r e s t , b u t i t has i m p o r t a n t p r a c t i c a l b e a r i n g s , i n a s m u c h as i t 
p o i n t s o u t i n w h a t w a y a n e n t i r e h e r d o f c a t t l e ( k n o w n t o 
b e meas l ed b y t h e p o s t - m o r t e m e x a m i n a t i o n o f one a n i m a l 
p r e v i o u s l y se lec ted f o r t h e pu rpose , o r f o r t h a t m a t t e r , b y 
t h e r a t h e r b a r b a r o u s ac t o f e x c i s i n g and e x a m i n i n g a f r a g 
m e n t o f t h e m u s c l e o f a l i v i n g one) m a y be f r e e d o f i t s 
p a r a s i t i c g u e s t s ; a n d i t also shows h o w a l l r i s k o f p r o p a g a t i n g 
t a p e w o r m , a p a r t f r o m t h e q u e s t i o n o f s u b j e c t i n g t h e flesh 
t o a c e r t a i n t e m p e r a t u r e , m a y be e f f e c t u a l l y p r e v e n t e d . T h e 
s t o c k o w n e r has b u t t o r e m o v e h i s a n i m a l s f o r s i x o r e i g h t m o n t h s 
t o l o c a l i t i e s w h e r e n o f r e s h i n f e c t i o n can occur , w h e n , a t t h e 
e x p i r a t i o n o f t h e t i m e m e n t i o n e d , a l l those C y s t i c e r c i t h a t 
e x i s t e d i n t h e beasts a t t h e t i m e o f t h e t r a n s f e r w i l l have pe r i shed . 
T h e flesh o f t h e a n i m a l s m a y t h e n be ea ten w i t h i m p u n i t y , 
w h e t h e r w e l l c o o k e d o r r a w . T h i s i s an i m p o r t a n t t e a c h i n g 
d e d u c i b l e f r o m e x p e r i m e n t a l i n q u i r y , a n d I a m r a t h e r s u r p r i s e d 
t h a t i t has h i t h e r t o escaped t h e n o t i c e o f persons w h o , t h o u g h 
t h e y a f f e c t t o i g n o r e t h e v a l u e o f s c i e n t i f i c researches, are 
p a r t i c u l a r l y a n x i o u s t o pa rade t h e i r p r a c t i c a l k n o w l e d g e , w h i c h , 
u n h a p p i l y , t oo o f t e n p roves a mere c loak f o r i g n o r a n c e . 

T h e m e m o i r b y G i a c o m i n i a l r e a d y q u o t e d (p . 65) a f f o r d s i n t e r 
e s t i n g de ta i l s r e s p e c t i n g a case i n w h i c h t h e r e was a m o s t u n 
u s u a l degree o f i n f e c t i o n o f t h e h u m a n b o d y b y C y s t i c e r c i . D r 
G i a c o m i n i i n s t i t u t e d a s e a r c h i n g c o m p a r i s o n b e t w e e n t h e h u m a n 
measles p r o c u r e d b y h i m s e l f a n d those o f t h e p i g sent t o h i m 
b y P r o f e s s o r P e r r o n c i t o . I n t h e h u m a n C y s t i c e r c i he n o t i c e d a 
g r e a t e r adherence o f t h e capsule t o t h e enclosed measle, a n d 
h e also o b s e r v e d t h a t w h i l e t h e h u m a n measle-heads e i t h e r 
d i s p l a y e d t h i r t y - t w o , o r i n some f e w cases t h i r t y - f o u r h o o k s , i n 
t w o d i f f e r e n t l y s ized c i rc les o f fifteen o r s i x t e e n each, t h e p i g -
measles , o n t h e o t h e r h a n d , c a r r i e d o n l y t w e n t y - f o u r h o o k s t o 
t h e d o u b l e c i r c l e o f equa l c i r c u m f e r e n c e ; consequent ly t h e hooks 
appeared t o be m o r e c r o w d e d t o g e t h e r i n t h e h u m a n paras i te . 
T h i s f a c t , G i a c o m i n i r e m a r k s , does n o t o f i t s e l f c o n s t i t u t e 
a n essen t ia l spec i f ic d i f f e r e n c e , since v a r i a t i o n s o f t h e k i n d n o t 
u n f r e q u e n t l y o c c u r i n C y s t i c e r c i o c c u p y i n g one a n d t h e same 
hos t . E v e n t h e beef -meas le is n o t necessar i ly c o n f i n e d t o one 
species o f hos t , s ince Z e n k e r has succeeded i n r e a r i n g i t i n a 

g o a t . 
A l t h o u g h t h e subs tance o f t h e above - r eco rded conc lus ions 
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was o r i g i n a l l y communica t ed b y me, anonymous ly , t o a p r o 
fess ional p e r i o d i c a l , I bave considered th i s w o r k a su i tab le 
m e d i u m f o r a f u l l e r discussion of the sub jec t . I t s i m p o r t a n c e 
i n r e l a t i o n to the p u b l i c hea l th and the supp ly of m e a t - f o o d has 
no t rece ived the a t t e n t i o n i t deserves. 

B I B L I O G R A P H Y ( N O . 1 3 . ) — B a l e r t , B., ' D i e B a n d w i i r m e r , ' & c . 
( pamph le t ) , 1 8 7 7 . — B e r t o l u s , G., ' D i s s , sur les m e t a m o r p h . des 
cestoides, ' M o n t p e l l i e r , 1856 .—Cobbold , T. 8., " O n t h e P r o 
d u c t i o n of the so-called ' A c u t e Cestode Tubercu los i s ' b y the 
A d m i n i s t r a t i o n of t h e P r o g l o t t i d e s of Taenia rnediocanellata" 
( w i t h M r S imonds ) , i n ' Proc . of the R o y a l Socie ty ' f o r M a y 
4 t h , 1 8 6 5 ; repr . i n the ' V e t e r i n a r i a n ' f o r 1865, p . 5 1 3 . — I d e m , 
" E x p e r i m e n t a l I n v e s t i g a t i o n s w i t h Ces to id Entozoa," ' i n ' L i n n . 
Soc. J o u r n . , ' v o l . i x , p . 170 ; also f o r J u l y , 1865, p . 1 4 1 . — I d e m , 
" O n Beef , P o r k , and M u t t o n , i n r e l a t i o n to Tapeworms , ' " i n 
' B r i t . Assoc. R e p . ' f o r 1865, p . 102, a n d i n ' A p p e n d i x t o 
Trea t i se on Tapeworms a n d T h r e a d w o r m s , ' 1st E d i t . , 1866, p . 
7 3 ; also i n ' M e d . T imes a n d Gaz. ' f o r Sept . 2 3 r d , 1865, p . 
3 4 3 . — I d e m , " R e m a r k s on E n t o z o a , " i n ' B r i t . Assoc . R e p . ' 
f o r 1865, p . 102 ; also on " Cys t i c En tozoa f r o m V e a l a n d 
M u t t o n , " i n the ' P a t h . Soc. T rans . ' f o r 1866, v o l . x v i i , p . 4 6 2 . 
— I d e m , " En tozoa f o u n d i n a W e s t p h a l i a n H a m ; " r e p o r t i n 
' A t h e n a e u m ' f o r M a r c h 2 7 t h , 1869, p . 442 ; also i n ' B r i t . M e d . 
J o u r n . ' f o r M a r c h 2 0 t h , 1869 — I d e m , " N o t e o n Bee f Measles 
f r o m a C o w , " i n ' P a t h . Soc. Trans . , ' v o l . x v i i , p . 463, 1 8 6 6 ; 
also i n the ' L a n c e t ' f o r Feb . and A u g u s t , 1865, p . 2 4 9 . — I d e m , 
' E n t o z o a , ' & c , p . 235 et seq., 1 8 6 4 ; a n d i n ' Supp . , ' sections 
i i i , i v , v , 1 8 6 9 . — I d e m , ' T a p e w o r m s , ' 3 r d E d i t , ( w i t h 100 cases), 
1875, p . 1 1 . — I d e m , ' M a n u a l of the I n t e r n a l Par . of D o m e s t i 
cated A n i m a l s , ' chap, i i i to v i , 1 8 7 4 . — I d e m , ' W o r m s , ' L e c 
tures i to x i , 1 8 7 2 . — I d e m , " O n t h e Parasi tes o f ou r F o o d - p r o 
d u c i n g R u m i n a n t s (Cantor L e c t u r e s ) , " i n the ' J o u r n . o f t h e Soc. 
of A r t s , ' 1 8 7 1 . — I d e m , " O n t h e En tozoa of A b y s s i n i a " (Lec 
t u r e ) , i n ' L a n c e t , ' 1 8 6 7 . — I d e m , " R e m a r k s on E i g h t y Cases o f 
T a p e w o r m , " ' L a n c e t , ' June , 1 8 7 4 . — I d e m , " R e v i s e d L i s t o f 
Entozoa , w i t h notes and references ( the beef t a p e w o r m , N o . 15, 
a n d the beef measle, N o . 2 5 ) , " i n the ' V e t e r i n a r i a n , ' D e c , 1874, 
a n d Feb . , 1 8 7 5 . — I d e m ( anonymous ly ) , " C y s t i c e r c i , b e i n g a 
r ev iew of the w r i t i n g s of P e l l i z z a r i , T o m m a s i , Pe i - ronc i to , 
L e w i s , G i a c o m i n i , & c , " c o n t r i b u t e d to the ' L o n d . M e d . R e c o r d , ' 
1874, p . 642 et seq.; r ep r . i n the ' V e t e r i n a r i a n , ' Jan . , 1875. 
Idem, " N o t i c e o f a Discuss ion b y P a u l , M a r t i n e a u , C r e q u y , 
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D c l i o u x de S a v i g n a c , T r a s b o t , a n d o t h e r s , r e s p e c t i n g t h e Source 
a n d T r e a t m e n t o f T a p e w o r m / ' ' L o n d . M e d . R o c . / J u l y , 1 8 7 1 , 
p . 4 7 2 . — I d e m , " R e v i e w o f t h e W r i t i n g s o f O l i v e r , F l e m i n g , 
H e w l e t t , L e w i s , a n d o the r s , o n t h e C y s t i c Disease o f A n i m a l s / ' 
" L o n d . M e d . R e c . / J u n e , 1873 , p . 3 3 9 . — I d e m , " F u r t h e r E x 

p e r i m e n t a l Researches w i t h t h e E g g s o f t h e B e e f T a p e w o r m / ' 
t h e - V e t e r i n a r i a n / A u g . , 1 8 7 5 . — I d e m , " R e m a r k s o n P e r r o n 
c i t o ' s R e s e a r c h e s / ' t h e ' V e t e r i n a r i a n / D e c , 1 8 7 7 . — D a n i e l , A., 
" S u l l a f r e q u e n z a d e l l a T e n i a i n S a v o i a / ' ' G i o r n . d"Accad . d i 
M e d . / 1 8 G 8 . — D a v a ' n u ; G, ' T r a i t e ' (1. c. B i b l . N o . 1 ) , I 8 6 0 . — 
Idem, " L e s C e s t o i d e s / " i n ' D i e t . E n c y c l o p e d i q u e des Sc i . 
M e d . / 1 8 7 5 . — F i n n i n g , J., ' I n d i a n M e d . G a z . / 1 8 6 9 . — F o c i ; H. 
G. A. I . , ' D e L i n t w o r m en he t m i d d e l o m h e m m i t t e d r i j v e n / 
U t r e c h t , 1 8 7 3 . — F r i t s c h , G., " Z u r d i f f e r e n t i e l l e n D i a g n ose v o n 
T. solium a n d T. mediocanellata,,> ' B e r l i n e r K l i n i s c h e W o c h e n -
s c h r i f t / 1 8 7 4 . — G a m g e e , J . , " E n t o z o a i n V e a l a n d B e e f " ( L e t t e r 
o n ) , ' L a n c e t / 1 8 6 5 . — G i a c o m i n i , C , ' S u l Cyst. cell, horn in is e 
s u l l Tcenia mrd , c o n t r i b . a l io s tud io d e i Ces to id i P a r r a s s i t i d e l l ' 
U o m o / T o r i n o , 1 8 7 4 . — H e l l e r , A., " D a r m s c h m a r o t z e r / ' i n 
v o n Z iemssen ' s ' H a n d b u c h der specie l len P a t h o l , u n d T h e r a p i e / 
s. 598 rt seq., 1 8 7 6 . — H e w l e t t , ' H e a l t h O f f i c e r ' s R e p o r t / B o m 
b a y , 1 8 7 0 . — K m h h r , H , r B e r e t n i n g o m 100 Ti l fae lde af Boen-
d e l l o r m hos M e n e s k e t i a g t t a g n e he r i L a n d e t ( A f t r y k af U g e s -
k r i f t f o r L a a g e r ) / 1 8 6 9 . — K i i c h e n m e i s t e r , F., ' U e b e r Cestoden 
i m A l l g e m e i n e n u n d d ie des M e n s c h e n insbesondere , h a u p t t a h l i c h 
m i t B e r i i c k s i c h t i g u n g i h r e r E n t w i c k e l u n g s g e s c h i c h t e , g e o g r a p h i s -
c h e n V e r b r e i t u n g , P r o p h y l a x e u n d A b t r e i b u n g ; speciel ler T h e i l . 
Z i t t a n / 1 8 5 3 . — I d e m , ' P a r a s i t e n " (1. c. B i b l . N o " l ) , 1855, E n g . 
E d i t . , L o n d o n , 1 8 5 7 . — L a b o u l b e n e , A., " S u r les Tsenias/" ' M e m . 
de l a S o c M e d . des H o p i t . / 1 8 7 6 . — I d e m , ' A n a t . P a t b o l o g i q u e / 
1879, p . 9 6 2 . — L e t h e b y , " O n Diseased M e a t / " ' M e d . T i m e s a n d 
G a z . / 1867.—Leuckart, R., ' D i e M e n s c h l . P a r . / B d . i , s. 285 
a n d s. 747, 1 8 6 4 . — L e v i , " D e l l a f r e q . de l l a t e n i a / ' & c , ' G i o r n . 
V e n e t o d i Scienz . M e d . / 1 8 7 4 . — L e w i s , T. K., " A R e p o r t on t h e 
B l a d d e r W o r m s f o u n d i n B e e f a n d P o r k " ( ' A p p . B . t o 8 t h 
A n n . R e p . o f t h e San i t . C o m m i s s . w i t h t h e G o v . o f I n d i a ' ) , 
C a l c u t t a , 1 8 7 2 . — M a s s e , E. et Pourquiei; P., " L e Taenia i n e r m e 
e t l a l a r d r e r i e d u Bceuf , N o u v e l l e s E x p e r i e n c e s / ' ike, i n ' M o n t -
p e l l i e r M e d . J o u r n . M e n s , de M e d . / p . 220, 1 8 7 6 . — M o s l e r , 
' H e l m i n t h o g i s c h e s t u d i e n u n d B e o b a c h t u n g e n / B e r l i n , 1864. 
Xeill, A., " L e t t e r , f o r m i n g t h e fifth of a series o f i m p o r t a n t 
a r t i c l e s o n C y s t - i n f e c t e d C a t t l e , a n d o n t h e p reva lence of Cys -
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t icercus i n B e e f / " r epo r t ed b y the Inspec to r General ( I . M . D . ) / ' 
i n t be ' M a d r a s M o n t h l y J o u r n . of M e d . S c i . / Feb . , 1 8 7 3 ; r e p r . 
i n the ' V e t e r i n a r i a n / J u l y , 1 8 7 3 . — N i t s c h e , H., " U n t e r s u c h -
u n g e n ueber den B a u der Tsenien ," ' Sieb. u n d K o l l . Z e i t s c h r i f t , " 
1873 .—Ol iver , " R e j e c t i o n s of R a t i o n Beef on account o f Cystic; 
Disease " (1. c. supra), ' 7 th Rep . of t h e C o m m i s s . / p . 82 , C a l 
cu t t a , 1 8 7 1 . — P e r r o n c i t o E., " D e l l a pan ica tu ra n e g l i a n i m a l i , " 
' A n n a l i de l la R . A c c a d . d ' A g r i c o l t . d i T o r i n o / v o l . x v , 1 8 7 2 . — 
Idem, " Su l l a m o r t e de l Cyst. cell, del le c a r n i de l m a j a l e ; " ibid., 
1 8 7 2 . — I d e m , " U e b e r die L e b e n s z a h i g k e i t des Oyst. cell, u n d 
anderer E i n g e w e i d e w i i r m e r , " ' Ze i t sch . f . p r a k t . V e t e r . - W i s s e n -
s c h a f t e n / B e r n , 1 8 7 6 . — I d e m , ' D e l l a G r a n d i n e o Pan i ca tu ra 
n e l l ' U o m o e n e g l i a n i m a l i / T o r i n o , 1 8 7 7 . — I d e m , " E s p e r i -
m e n t i sul la p roduz ione de l c is t icerco n e l l i c a r n i de l b o v i n i , c o l l ' 
ammin i s t r az ione d i ane l l i del la taenia med. dell* uomo," ' ' L o 
S tuden te V e t . / Pa rma , 1876, p . 1 4 6 . — I d e m , " S u l l a t e n a c i t a , " 
& c , ibid., 1877, p . 1 9 4 . — I d e m , " E s p e r i m e n t i su l la p r o d , de l 
Cys t , del la T. med. ne l le c a r n i de i V i t e l l i , " ' E s t r . de l la A n n a l i 
d . R . A c c a d d ' A g r i c . d i T o r i n o / v o l . x x , 1 8 7 7 — I d e m , " O n t h e 
T e n a c i t y of L i f e of the H e l m i n t h s , a n d t h e i r c o r r e s p o n d i n g 
L a r v a l F o r m s i n M a n a n d A n i m a l s / ' t he ' V e t e r i n a r i a n , ' J u l y , 
1877, p . 4 5 7 . — I d e m ( w i t h s i m i l a r t i t l e , i n c l u d i n g no t i ce of 
expe r imen t s ) , t he ' V e t e r i n a r i a n , ' D e c , 1877 ; p a r t l y f r o m 'Osser-
va tore Gaz. d . C l i n i che d i T o r i n o , ' a n d f r o m ' A r c h i v v o per 
le Sc i . M e d . / v o l . i , 1877 — Idem, " O n t h e T e n a c i t y o f L i f e o f 
the Cysticercus i n the flesh of O x e n , a n d o n t h e r a p i d deve lop
m e n t of t h e c o r r e s p o n d i n g T. rnediocanellata i n t h e H u m a n 
B o d y , " the ' V e t e r i n a r i a n / D e c , 1877, p . 8 1 7 - — P r o b s t m a y r , 
' J a h r b . der M i i n c h e n e r T h i e r a r z n e i s c h u l e / 1869. — Rochard, 
" N o t e sur l a f requence d u Taenia rnediocanellata en Sy r i e , et 
sur la presence d u cys t icerque q u i l u i donne naissance, dans l a 
chaire muscula i re des bceufs de ce pays , " i n ' B u l l e t i n de l ' A c a d . 
de M e d . / 1877, torn , v i , p . 9 9 8 . — T h u d i c h u m , J. W- L., " O n 
t h e Paras i t i c Diseases of Quadrupeds used as F o o d , " ' P r i v y 
C o u n c i l M e d . Of f i ce r ' s R e p . ' 1 8 6 5 . — S o m m e r , F., U e b e r den 
B a u u n d die E n t w i c k e l u n g der Geschlechtsorgane, v o n Taenia 
rnediocanellata u n d T. solium," i n ' S i e b o l d a n d K o l l . Z e i t 
s c h r i f t / B d . x x i v , s. 499 , 1 8 7 4 . — £ f Cyr, " D e u x E x p e r i 
ences," & c , ' J o u r n . de l ' A n a t o m i e , de R o b i n / p . 5 0 4 ; a n d i n 
' L o n d . M e d . R e c . / b y H i g g s , v o l . i , 582, 1 8 7 3 . — T o m m a s i , T., 
' A p p e n d i c e (to Cobbold ' s ) P a r a s i t i I n t e r n i d e g l i A n i m a l i D o -
m e s t i c e / p . 1 6 1 , F i r enze , 1 8 7 4 . — V a n Beneden, P. J.} " I c o n o -
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g r a p h i e des H e l m i n t h e s ou des ve r s paras i tes de l ' h o m m e " 
( V e r s Ces to ides , p i . i i ) , L o n v a i n , I 8 6 0 . — W e l c h , F. H., " O b s e r 
v a t i o n s o n t h e A n a t o m y o f Taenia medincnnellato," ' Q u a r t . 
J o u r n . o f M i c r o s c . S c i e n c e / v o l . x v , 1875 — Zenker, i n f S. B . 
S o c . / E r l a n g . i v , s. 7 1 . — Z u r n , ' Z o o p a t h o l o g i s c b e u n d p h y s i o l . 
U n t e r s u c h u n g e n / 1872 . 

Tania solium, L i n n e u s . — T h i s cestode was f o r m e r l y k n o w n 
as t h e c o m m o n t a p e w o r m , b u t i n E n g l a n d i t i s o f f a r less f r e 
q u e n t occu r rence t h a n t h e beef t a p e w o r m . I n c o n t r a d i s t i n c 
t i o n i t is bes t t o speak o f i t as t h e p o r k t a p e w o r m . T h o u g h 
o n l y one spec imen i s u s u a l l y p re sen t , t h e bea re r m a y e n t e r t a i n 
severa l w o r m s o f t h i s species a t one a n d t h e same t i m e . T h e 
pa ra s i t e has b e e n k n o w n t o science f r o m t h e ear l ies t t i m e s , 
t h o u g h p o s s i b l y n o t ea r l i e r t h a n t h e measles, o r C y s t i c e r c i , f r o m 
w h i c h i t o r i g i n a t e s . H i p p o c r a t e s , P l i n y , a n d A r i s t o t l e desc r ibe 
t h e f u l l - g r o w n w o r m ; a n d , i n r e g a r d t o t h e larvae, some have 
g o n e so f a r as t o express t h e i r b e l i e f t h a t t h e p r o h i b i t i o n o f 
s w i n e ' s flesh as f o o d a m o n g s t t h e J e w s a n d o t h e r O r i e n t a l 
peop le , was d i c t a t e d b y s a n i t a r y cons ide ra t ions . W e i n l a n d has 
s u g g e s t e d t h a t t h e M o s a i c c o m m a n d m e n t n o t t o eat p o r k m a y 
have o r i g i n a t e d i n an o l d p o p u l a r n o t i o n " o f t h e f a c t t h a t t ape
w o r m somet imes comes f r o m t h i s f o o d . " ' W e i n l a n d ' s h y p o 
thes i s is p r o b a b l y c o r r e c t , f o r i f one supposes Moses t o have 
been s u p e r n a t u r a l l y i n f o r m e d t h a t p o r k w o u l d p r o d u c e t ape
w o r m disease, one n a t u r a l l y asks w h y v e a l a n d beef s h o u l d n o t 
also have been p r o h i b i t e d , see ing t h a t these meats also f r e 
q u e n t l y h a r b o u r t a p e w o r m larvae. 

A p e r f e c t p o r k t a p e w o r m presents i t s e l f t o t h e eye o f t h e 
o b s e r v e r as a l o n g , s o f t , w h i t e , j o i n t e d s t r o b i l e , w h i c h , w h e n 
a l i v e , e longa tes a n d c o n t r a c t s i t s e l f w i t h f a c i l i t y . T h o u g h 
c o m m o n l y s p o k e n o f as a s i n g l e c r ea tu r e , i t is a c o m p o u n d of 
m a n y i n d i v i d u a l s . These are v a r i o u s l y ca l l ed " c u c u r b i t i n i / ' 
" z o o i d s , " " p r o g l o t t i d e s / " " s e g m e n t s / " " l i n k s / ' o r " j o i n t s . " ' 
W h e n f u l l y g r o w n t h e segments are capable o f d e t a c h i n g t h e m 
selves a n d o f e n j o y i n g a f r e e a n d i n d e p e n d e n t ex is tence . V e r y 
a n n o y i n g i t is t o t h e h u m a n bearer t o be c o n t i n u a l l y r e m i n d e d 
o f h i s u n w e l c o m e " gues ts > J as t h e y seek to q u i t h is i n t e r i o r . 

T h e head o f Taenia solium is s e ldom seen i n a n a t o m i c a l 
m u s e u m s , a l t h o u g h t h e evacua t i on o f po i ' k t a p e w o r m s is n o t o f 
r a r e o c c u r r e n c e . P l a c e d u n d e r t h e mic roscope , the head d i s 
p l a y s a q u a n t i t y o f d a r k , a l m o s t b l a c k , p i g m e n t g r anu le s , 
w h i c h are a b u n d a n t a t t h e base o f t h e r o s t e l l u m a n d i n t h e 
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n e i g h b o u r h o o d of the h o o k - f a n g s . T h e y are equa l ly p resen t 
a n d abundan t i n the p o r k measle p r o p e r , a n d i n measles d e r i v e d 
f r o m the h u m a n subjec t . T h e cephalic hooks of t h i s cestode 
are c o m p a r a t i v e l y l a rge , those of the grea ter c i rc le i n d i v i d u a l l y 
m e a s u r i n g -A/ ' , w h i l s t t h e smal le r hooks have a l e n g t h of abou t 

i " 
220 

FIG. 23.—Head of Tarda solium. Highly magnified. After Van Beneden. 

T h e male r e p r o d u c t i v e o r g a n consists o f a n u m b e r of s m a l l 
vesicles or sacs, i n w h i c h f i l i f o r m spermatozoa have been 
detec ted , these l a t t e r , w h e n r i p e , b e i n g conduc ted b y a vas 
deferens i n t o a seminal pouch , f r o m w h i c h a cana l passes 
l a t e r a l l y i n t o t h e p e n i s ; t he l a t t e r o r g a n , i n i t s r e t r a c t e d c o n 
d i t i o n , b e i n g l o d g e d w i t h i n a f l ask-shaped sheath o r c i r r h u s -
p o u c h . T h e f ema le organs are somewhat m o r e c o m p l i c a t e d . 
T h e y consist of t w o masses o f v i t e l l i g e n e g lands o c c u p y i n g a 
l i m i t e d space, a sma l l o v a r i u m , a cen t r a l l y -p l aced a n d l a r g e l y -
developed b r anched u terus , canals o f o u t l e t l e a d i n g f r o m a l l 
these organs , and en la rgements o f the m a i n passages t o f o r m 
i n t e r n a l semina l r e s e r v o i r s ; also, a v a g i n a l canal , w h i c h is 
w i d e n e d at i t s t e r m i n a t i o n t o f o r m a r e c e p t a c u l u m f o r t h e 
c u r v e d penis . 



CESTODA 89 

I n a d d i t i o n t o t h e a b o v e - n a m e d s t r u c t u r e s , t h e e n t i r e series 
o f j o i n t s f r o m t h e head d o w n w a r d s are t r a v e r s e d b y a set o f 
v a s c u l a r canals , w h i c h are d o u b l e d i n t h e r e g i o n o f t h e head . 
These f o r m t h e so-ca l led a q u i f e r o u s s y s t e m . T h e r e are t w o 
m a i n channe l s , one p a s s i n g d o w n o n e i t h e r s ide o f t h e w o r m , 
b o t h b e i n g c o n n e c t e d b y t r ansve r se vessels, w h i c h occur s i n g l y 
a t one e n d o f e v e r y j o i n t . 

T h e e g g s i n t h e i r m a t u r e c o n d i t i o n are g l o b u l a r , a n d c o n t a i n 
a s i x - h o o k e d e m b r y o . T h e y p re sen t an average d i a m e t e r o f 
^ o f a n i n c h , t h e s h e l l i t s e l f m e a s u r i n g a b o u t i n t h i c k n e s s . 
I n 1856 I o b s e r v e d t h a t m a n y o f t h e eggs , w h i l s t s t i l l w i t h i n 
t h e u t e r i n e b ranches , d i s p l a y e d an ou t e r enve lope , v e r y d e l i c a t e 
i n s t r u c t u r e a n d t o t a l l y d i s s i m i l a r f r o m t h e e g g - s h e l l p r o p e r . 
T h i s has s ince been m o r e a c c u r a t e l y d e s c r i b e d b y W e i n l a n d , 
Y a n B e n e d e n , a n d L e u c k a r t . T h e o u t e r m e m b r a n e , a c c o r d i n g 
t o t h e l a s t - n a m e d a u t h o r i t y , c o n s t i t u t e s t h e p r i m i t i v e y o l k -
m e m b r a n e , w i t h i n w h i c h a p a r t o f t h e y o l k - c o n t e n t s separates 
t o f o r m t h e t r u e e g g a n d e m b r y o b y a process o f d a u g h t e r - c e l l 
f o r m a t i o n . T h e r e m a i n i n g p a r t o f t h e y o l k f o r m s a g r a n u l a r 
mass , b e i n g p r o b a b l y conce rned i n t h e f o r m a t i o n o f t h e t r u e 
c h i t i n o u s she l l . T h e t r u e she l l d i sp l ays a series o f r a d i a t i n g 
a n d c i r c u l a r l i n e s ; t h e f o r m e r , howeve r , are m o r e conspicuous 
t h a n t h e l a t t e r , b e i n g due , a c c o r d i n g t o L e u c k a r t , t o t h e 
presence o f a series o f fine r o d - l i k e c h i t i n o u s e lements , w h i c h 
a re f o r m e d o n t h e e x t e r n a l su r face o f t h e o r i g i n a l t r u e s h e l l -
m e m b r a n e . T h e enclosed e m b r y o is f u r n i s h e d w i t h s i x b o r i n g 
spines , a r r a n g e d i n t h r e e pa i r s , i t s g r a n u l a r b o d y b e i n g i n v e s t e d 
b y a n e x t r e m e l y de l i ca t e s k i n - m e m b r a n e , w h i c h is separa ted 
f r o m t h e i n n e r su r f ace o f t h e she l l b y a c lear t r a n s p a r e n t f l u i d . 

T h e e m b r y o measures — 5 o " i n d i a m e t e r . 
T h e sco lex o r h i g h e r l a r v a l s tage o f g r o w t h f o r m s t h e w e l l -

k n o w n p o r k measle o r Cysticercus (tela) celluloses o f au tho r s . 
T h e sma l l e s t measles f o u n d b y L e u c k a r t measured A " i n l e n g t h . 
T h e y w e r e o b t a i n e d f r o m t h e b r a i n , l i v e r , a n d i n t e r m u s c u l a r 
subs tance o f a p i g f e d w i t h p r o g l o t t i d e s a b o u t t h i r t y days 
p r e v i o u s l y . O n l y those spec imens , h o w e v e r , o c c u r r i n g i n t h e 
l i v e r a t t h i s e a r l y p e r i o d d i s p l a y e d an o u t e r m e m b r a n e p r o p e r 
t o t h e w o r m i t s e l f , t h e o the r s b e i n g s i m p l y i n v e s t e d w i t h 
capsules f o r m e d o u t o f t h e c o n n e c t i v e t issues o f t h e hos t . 
M a n y measle-masses i n t h e same hos t w e r e m u c h l a r g e r , 
p r e s e n t i n g a n average d i a m e t e r o f f T h e smal les t a l r eady 
d i s p l a y e d a s m o o t h , t r a n s p a r e n t , homogeneous , ou t e r , c u t i c u l a r 
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membrane , o v e r l y i n g a double , finely-granular c o r i u m , the 
l a t t e r b e i n g t r ave r sed b y a b ranched sys tem of aqu i f e rous 
vessels. These vessels proceed f r o m a c e n t r a l spot , w h i c h 
m a r k s the p o s i t i o n of t h e so-called head-cone, or recejptaculum 
capitis. I t is , i n f a c t , t he first w e l l - m a r k e d i n d i c a t i o n of t h a t 
f lask-shaped capsule w i t h i n w h i c h the head, neck , a n d b o d y of 
t h e Cyst icercus is f o r m e d , and w h i c h Groeze l o n g ago v e r y a p t l y 
compared to a l a n t e r n . A s g r o w t h proceeds, a c e n t r a l g r a n u l a r 
mass f o r m s the t r u e f o u n d a t i o n o f t h e head, i t s uppe r or s t a lk 
l i k e ex tens ion b e c o m i n g t h e f u t u r e neck a n d b o d y . F u r t h e r 
changes r e su l t i n t h e e v o l u t i o n of the i n t e r n a l wa te r -vascu la r 
sys tem, the calcareous corpuscles, t he m a r g i n a l t ransverse f o l d 
i n g s of the body , the f o u r suckers , t h e r o s t e l l u m , and , i n 
p a r t i c u l a r , t he double coronet o f hooks . A l l these m e t a m o r 
phoses were m i n u t e l y f o l l o w e d and descr ibed b y L e u c k a r t , w h o 
f o u n d the deve lopment of t h e l a r v a t o be comple t ed w i t h i n t h e 
space of t e n weeks. 

A s regards the i n j u r i o u s effects of t h i s paras i te u p o n m a n , 
i t m a y be said t o act p r e j u d i c i a l l y i n three separate w a y s . I 
have r e m a r k e d i n m y ' Entozoa," t h a t t h i s paras i te m a y cause 
disease and dea th b o t h b y i t s a c t i on i n t h e l a r v a l a n d a d u l t 
states. I t m a y l i k e w i s e i n j u r e us b y r e n d e r i n g t h e flesh o f 
swine unwholesome. 

W h e n one or more sexua l ly -ma tu re t apeworms have developed 
themselves w i t h i n the h u m a n in t e s t ine , t h e y are apt t o g i v e r ise t o 
a v a r i e t y of unpleasant s y m p t o m s , m o r e or less m a r k e d accord
i n g to t h e h a b i t o r i r r i t a b i l i t y of the p a t i e n t . A c c o r d i n g t o 
Dava ine (p . 103 of h is e T r a i t e ' ) t he p r i n c i p a l f ea tu res are 
" v e r t i g o , noises i n t h e ears, i m p a i r m e n t of s i g h t , i t c h i n g o f t h e 
nose a n d anus, s a l iva t ion , dyspepsia a n d loss o f appe t i t e , co l i c , 
pa ins over the e p i g a s t r i u m a n d i n d i f f e r e n t pa r t s of t h e abdo
m e n , p a l p i t a t i o n , syncope, the sensat ion of w e i g h t i n t h e 
abdomen , pains a n d lass i tude i n the l i m b s , a n d emacia t ion ." ' 
I n o r d i n a r y cases the re is a lways m o r e o r less a n x i e t y a n d 
rest lessness; b u t i n severe cases the sympa the t i c s y m p t o m s 
are v e r y s t r o n g l y m a r k e d , s h o w i n g themselves i n h y s t e r i c a l fits, 
chorea, epi lepsy, a n d e p i l e p t i f o r m seizures, a t t e n d e d b y m o r e 
o r less a l a r m i n g convuls ions . 

A m o n g s t some of t h e more i n t e r e s t i n g a n d r e m a r k a b l e cases 
r eco rded i n ou r E n g l i s h j ou rna l s , I m a y ins tance t h a t o f M r 
H u t c h i n g s , whe re a comple te cure f o l l o w e d t h e evacua t ion o f 
t h e w o r m w h i c h had p r o d u c e d convuls ions . M r T u f f n e l l records 
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a case w h e r e i r r i t a b i l i t y o f t h e b l a d d e r a n d s t r i c t u r e o f t h e 
u r e t h r a w e r e e n t i r e l y d e p e n d e n t o n t a p e w o r m , as p r o v e d b y 
t h e subsequen t r e c o v e r y A t a m e e t i n g o f t h e P a t h o l o g i c a l 
S o c i e t y , i n 1853, D r W i n s l o w m e n t i o n e d h i s expe r i ence o f 
t h r e e o r f o u r cases o f m a n i a a r i s i n g f r o m t a p e w o r m ; w h i l s t o n 
t h e same occas ion D r s R y a n a n d D a v e y each r e c o r d e d a s i m i l a r 
i n s t a n c e . A case has also b e e n p r e v i o u s l y p u b l i s h e d b y M r W 
W o o d . A t a m e e t i n g o f t h e L o n d o n M e d i c a l Soc i e ty , h e l d o n 
t h e 1 0 t h o f A p r i l , 1837 , D r T h e o p h i l u s T h o m s o n ( d u r i n g an 
i n t e r e s t i n g d i s c u s s i o n o n t h i s s u b j e c t ) s t a t ed t h e f a c t s o f a 
case w h e r e t h e presence o f t a p e w o r m h a d g i v e n r i se t o a 
t u m u l t u o u s a c t i o n o f t h e hea r t , t h i s s y m p t o m e n t i r e l y d i sappear 
i n g a f t e r e v a c u a t i o n o f t h e w o r m . O u r j o u r n a l s l i k e w i s e ( anony
m o u s l y ) r e c o r d a cons ide rab l e n u m b e r o f cases f r o m f o r e i g n 
sources. T h u s , i n t h e ' L o n d o n M e d i c a l Gaze t t e ' f o r 1840, t h e r e 
i s t h e case o f a l a d y , a g e d t h i r t y - s e v e n , w h o h a d c o n v u l s i o n s 
a t t e n d e d w i t h a c o m p l e t e loss o f consciousness, t h e separate fits 
l a s t i n g a n h o u r a t a t i m e . T h e passage o f t h e w o r m s e f f e c t e d 
a c o m p l e t e cu re . I n t h e same j o u r n a l f o r 1838, t h e r e is also 
t h e case o f a y o u n g e r l a d y (aged t w e n t y - s e v e n ) s u f f e r i n g f r o m 
ep i l epsy , i n w h o m a c o m p l e t e cu re h a d been s i m i l a r l y b r o u g h t 
a b o u t ; he re , h o w e v e r , i n a d d i t i o n t o a s i ng l e spec imen of t h e 
Tania solium,, t h e r e w e r e t w o l u m b r i c i p resen t . T h i s j o u r n a l 
also g i v e s E t t m i i l l e r ' s case, w h e r e e i g h t e e n t a p e w o r m s w e r e 
t h e cause o f h y s t e r i a ; a n d l i k e w i s e t h e case p u b l i s h e d b y 
S t e i n b e c k , w h e r e t h e s y m p t o m s p re sen ted an a l t o g e t h e r p e c u l i a r 
cha rac t e r . M o r e prec ise re fe rences t o some of t h e above cases 
w i l l be f o u n d i n t h e ' B i b l i o g r a p h y ' b e l o w ; a n d I m a y also 
r e f e r t o m y p u b l i s h e d l e c tu r e s o n H e l m i n t h o l o g y a n d espec ia l ly 
t o m y separate w o r k o n T a p e w o r m s , w h e r e p a r t i c u l a r s o f one 
h u n d r e d cases are b r i e f l y r e c o r d e d . These w e r e a l l average 
cases o c c u r r i n g t o m e w h i l s t i n p r i v a t e p r a c t i c e . D a v a i n e ' s 
b o o k also abounds w i t h r e m a r k a b l e cases. 

W h i l s t t h e a d u l t w o r m is capable o f p r o d u c i n g ser ious 
a n d even f a t a l m i s c h i e f t o t h e bearer , t h e larvae o r measles 
m u c h m o r e f r e q u e n t l y p r o v e f a t a l . T h e C y s t i c e r c i m a y 
d e v e l o p t hemse lves i n a l m o s t a n y s i t u a t i o n i n t h e h u m a n b o d y , 
b u t t h e y occu r m o s t c o m m o n l y i n t h e subcutaneous , a reolar , 
a n d i n t e r m u s c u l a r c o n n e c t i v e t i s s u e ; n e x t , mos t c o m m o n l y i n 
t h e b r a i n a n d eye, a n d l a s t l y , i n t h e substance o f the hea r t a n d 

o t h e r v i s ce ra o f t h e t r u n k . 
I n m y ' E n t o z o a ' I have s t a t ed t h a t p r o b a b l y n o t less t h a n 
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one h u n d r e d cases have been observed where death had r e su l t ed 
f r o m Cys t i ce rc i i n the b r a i n . Gr i e s inge r alone co l l ec ted 
be tween fifty a n d s i x t y such cases. M e n t a l d i s tu rbance occa
sioned b y t h e presence of measles i n the b r a i n may occur w i t h 
o r w i t h o u t epi lepsy. W h e n Gr i e s inge r states t h a t " t h e e p i 
lepsy f r o m Cyst icercus is i n a l l respects l i k e ce rebra l epi lepsy 
a n d the p sych ica l d is turbances have n o t h i n g charac te r i s t ic 
about t h e m / " he t a c i t l y a d m i t s t h e i m p o s s i b i l i t y of co r rec t 
diagnosis d u r i n g l i f e . 

Since the p u b l i c a t i o n of Gr i e s inge r ' s w e l l - k n o w n m e m o i r on 
C y s t i c e r c i of t h e b r a i n , m a n y s i m i l a r cases have appeared, and 
amongs t the more recent of these is one b y D r F r e d e t i n w h i c h 
t h e v i c t i m was a y o u n g m a n t w e n t y - t w o years of age. T h o u g h 
apparen t ly i n good h e a l t h he f e l l dead i n t h e s t r e e t ; t h e 
f a t a l r e su l t b e i n g due to t h e presence o f a Cys t icercus w i t h i n 
the pons Varolii. 

M a n y other cases o f ear l ie r date are especial ly n o t e w o r t h y . 
T h u s M r Toynbee recorded a case where an h y d a t i d ( w h i c h I t a k e 
t o have been the Cysticercus celluloses) s i tua ted i n the m i d d l e cere
b r a l fossa beneath t h e dura mater, b u t i n t h i s ins tance death 
ensued f r o m o the r causes. M r O t t l e y g ives the case o f a w o m a n 
aged f o r t y , whe re an u n d o u b t e d Cys t icercus i n t h e b r a i n gave r ise 
t o d i s t r e s s ing fits, convuls ions , a n d dea th . T h e n , aga in , the re was 
D r B u r t o n ' s workhouse pa t i en t , o n l y t w e n t y years o f age, w h o 
was f o u n d dead i n bed , b u t w h o at t h e t i m e of admiss ion 
mere ly compla ined of p a i n i n t h e head. A f t e r dea th , f o u r 
h y d a t i d s (Cysticerci) were f o u n d i n t h e tuber ancillare at t he 
s u m m i t of the sp ina l m a r r o w . M . B o u v i e r ' s s i m i l a r case is 
also r e p o r t e d i n our per iod ica l s . Of instances where C y s t i 
ce rc i occupied the c a v i t y o f t h e eye, w e have one o r t w o 
cases b y M a c k e n z i e o f Glasgow, one b y M r Rose of S w a f f h a m , 
a n d others b y W i n d s o r , L o g a n , a n d E s t l i n . A m o n g s t t h e 
m o r e pecul ia r cases, I may m e n t i o n t h a t desc r ibed b y D r 
G r e e n h a l g h i n the ' L a n c e t ' (1848) , w h e r e t h e Cys t i ce rcus 
was l o d g e d w i t h i n the substance o f the l i p . F i v e s i m i l a r cases 
are l i k e w i s e recorded b y H e l l e r o f S t u t t g a r d . T h e n t h e r e is 
D u p u y t r e n ' s case of a Cyst icercus ensconced w i t h i n t h e g r ea t 
peroneus muscle ; a n d also F o u n d e r ' s , where several of these 
scolices were said t o have been f o u n d i n a b o i l . T h e so-ca l led 
Trachelocampylus, d i scovered b y F r e d a u l t i n the h u m a n b r a i n , 
was n e i t h e r more n o r less t h a n a c o m m o n Cysticercus cellulose. 

I t is w o r t h y o f r e m a r k , as Gr ies inger has also observed, t h a t 
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i n cases w h e r e t h e C y s t i c e r c i h a v e t a k e n u p t h e i r t e m p o r a r y 
r e s idence i n t h e b r a i n , t h e y are u s u a l l y f o u n d , pos t m o r t e m , i n t h e 
g r e y c o r t i c a l o r p e r i p h e r a l subs tance of the c e r e b r u m . T h e 
p a r t i c u l a r s o f such a case are g i v e n i n m y ' E n t o z o a ' w h e r e t h e 
v i c t i m s u f f e r e d f r o m e p i 
l e p t i c fits d u e t o t h e p r e 
sence o f n u m e r o u s C y s t i 
c e r c i ( f i g . 2 4 ) . T h e p a t i e n t 
was u n d e r M r H u l k e ' s care . 

A s r e g a r d s i n f e c t i o n b y 
t h e a d u l t w o r m i t is n o t 
a lone s u f f i c i e n t t h a t w e 
a v o i d u n d e r d o n e meat, as 
b r o u g h t t o t h e d i n n e r - t a b l e , 
b u t w e m u s t be e spec i a l l y 

. . . brum. Mtigu. 5 tliam. Willi Uetaciied hooka. Uiigiual. 
c a r e f u l t o have o u r sausages 
w e l l c o o k e d . U n d e r o r d i n a r y c i r cums tances , w e a re safe f o r t h e 
f o l l o w i n g r e a s o n s : — N o respec tab le b u t c h e r w i l l k n o w i n g l y 
s u p p l y us w i t h p o r k o r w i t h sausages w h i c h are meas led . E v e n 
i n t h e case o f u n d e r d o n e mea ts , i n w h a t e v e r w a y p r e p a r e d , i t is 
u s u a l l y o n l y a s m a l l p o r t i o n w h i c h is u n a f f e c t e d b y c o o k i n g . 
A s w e have seen a t e m p e r a t u r e o f 1 4 0 ° F a h r . i s s u f f i c i e n t t o 
k i l l t h e C y s t i c e r c i . 

T h e success fu l r e a r i n g o f p o r k measles b y e x p e r i m e n t a t i o n 
w i t h t h e eggs o f T. solium has been a c c o m p l i s h e d b y m a n y 
h e l m i n t h o l o g i s t s , a m o n g s t w h o m m a y b e p a r t i c u l a r i s e d V a n 
B e n e d e n , L e u c k a r t , K i i c h e n m e i s t e r , H a u b n e r , G e r l a c h , a n d 
B a i l l e t . T h e converse e x p e r i m e n t o f r e a r i n g t h e a d u l t w o r m 
f r o m t h e C y s t i c e r c u s was first succes s fu l ly u n d e r t a k e n b y 
K i i c h e n m e i s t e r o n a c o n d e m n e d c r i m i n a l ; L e u c k a r t , H u m b e r t , 
a n d o the r s h a v i n g r e p e a t e d t h i s m e t h o d w i t h m o r e o r less 

success. 
T h e dange r s a r i s i n g f r o m i n f e c t i o n b y s w a l l o w i n g t h e l a r v a l 

w o r m s o r s i x - h o o k e d e m b r y o s are n o t eas i ly a v o i d e d . O u r 
flesh, l i k e p o r k , t h u s becomes meas led , a l t h o u g h c e r t a i n l y 
n o t t o t h e s p a w n - l i k e e x t e n t so o f t e n seen i n t h e l o w e r 
a n i m a l s . A s i n g l e measle is s u f f i c i e n t t o p r o v e f a t a l ; a n d 
t h i s h u m i l i a t i n g c o n t i n g e n c y , m o r e o v e r , is one w h i c h w e can 
n e v e r be a b s o l u t e l y c e r t a i n o f a v o i d i n g . W e become t h e 
" h o s t " o r bea re r o f t h e measle b y s w a l l o w i n g t h e f u l l y - d e v e l o p e d 
eggs o f t h e Taenia solium. T h i s w e m a y do d i r e c t l y b y h a n d 
l i n g f r e s h t a p e w o r m s , whose eggs , b e i n g concealed u n d e r o u r 
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nai l s or i n our c l o t h i n g , m a y subsequent ly be s w a l l o w e d , a n d 
develop w i t h i n us a c c o r d i n g l y . E v e n a t h o r o u g h w a s h i n g o f 
the hands w i l l no t ensure absolute secur i ty . I n l i k e m a n n e r , 
those w h o p a r t a k e of choice salads, p repa red f r o m t h e stores o f 
t h e m a r k e t - g a r d e n e r , r u n a c e r t a i n a m o u n t o f r i s k . T h e 
vegetables m a y have been m a n u r e d w i t h n i g h t - s o i l c o n t a i n i n g 
m y r i a d s of t a p e w o r m eggs, o r t h e y m a y have been w a t e r e d 
w i t h fluid filth i n t o w h i c h the eggs were acc iden t a l l y cast. I n 
such cases, one or more t a p e w o r m ova w i l l be t r a n s f e r r e d to t h e 
d iges t ive organs , unless t h e vegetables have been v e r y c a r e f u l l y 
c leansed. I n t h e same w a y , one perceives h o w f a l l e n f r u i t s 
a l l sorts o f ed ib le p lan t s , as w e l l as p o n d , canal , a n d even 
r i v e r wa te r p r o c u r e d f r o m t h e n e i g h b o u r h o o d of h u m a n h a b i t a 
t i o n s , are l i ab le to h a r b o u r embryos capable o f g a i n i n g entrance 
t o the h u m a n b o d y . One i n d i v i d u a l s u f f e r i n g f r o m t a p e w o r m 
m a y i n f e c t a w h o l e n e i g h b o u r h o o d b y r e n d e r i n g t h e sw ine 
measly , these an imals , i n t h e i r t u r n , sp r ead ing t h e disease f a r 
a n d w i d e . A s a l ready r e m a r k e d , measles somet imes occur 
i n g rea t n u m b e r s i n d i f f e r e n t pa r t s o f t h e b o d y . A m o n g t h e 
m o r e r e m a r k a b l e cases of t h e m u l t i p l e C y s t i c e r c i are those 
recorded b y De lo re (1864) a n d G i a c o m i n i (1874) . I n M . 
De lore ' s case, about 2000 were o b t a i n e d pos t m o r t e m . Of 
these, 111 occur red i n connec t ion w i t h t h e ne rvous centres, 
e i g h t y - f o u r b e i n g i n t h e c e r e b r u m , t w e n t y - t w o i n the membranes 
of the b r a i n , f o u r i n t h e ce rebe l lum, a n d one w i t h i n t h e substance 
of t he m e d u l l a ob longa ta . D r K n o x p u b l i s h e d a less no tab le 
ins tance i n the ' L a n c e t " ( 1 8 3 8 ) ; a n d i n t h e year 1857, D r 
H o d g e s , o f B o s t o n , U . S . , p u b l i s h e d a case w h e r e t h e cysts , 
w h i c h i n size he compared t o r i ce g r a i n s a n d coffee beans, were 
f e l t subcutaneously . T h e coexistence o f Taenia a n d C y s t i c e r c i i n 
t h e same i n d i v i d u a l has also r e c e n t l y been observed i n F r a n c e 
( f L o n d . M e d . R e c . / 1875) . Besides these, several r e m a r k a b l e 
instances have l a t e l y been r e p o r t e d b y D a v y , T a r t i v e l , a n d 
others . 

T o the l i t e r a t u r e a l ready q u o t e d i n connec t ion w i t h t h e beef 
t a p e w o r m t h e f o l l o w i n g m a y be added : 

B I B L I O G R A P H Y ( N O . 1 4 ) . — A r a n , i n ' A r c h i v e s Gen . de M e d e -
cine," 1 8 4 1 . : — B a i l l e t , " He lmin thes ,* ' a r t . i n ' B o u l e y a n d 
ReynaPs D i e t . V e t e r i n . / t o rn , v i i i , 1869 .—Becou le t a n d Giraud, 
" O n Cys t ice rcus i n t h e B r a i n , ' " ' B u l l e t , de l a Soc. M e d . de 
G a n d , ' 1872 ; a n d i n f L o n d . M e d . Rec. , ' F e b . , 1873.— Birkett, J., 
Cases, ' G u y ' s H o s p . Rep . , ' 1 8 6 0 . — B o u c h u t , " C y s t , i n t h e B r a i n / ' 
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' G a z . des H o p . / 1857 , a n d ' J o u r n . f u r K i n d e r k r a n k h e i t . / 1 8 5 9 . — 
Bonder, ' B u l l e t . d e l ' A c a d . / 1 8 4 0 . — B u r t o n , i n ' M e d . T i m e s a n d 
Gaz." ( supposed h y d a t i d s ) , 1 8 6 2 . — C o b b o l d , " O n M e a s l y M e a t a n d 
M e a s l e s i n M a n / " t h e ' V e t e r i n a r i a n / 1 8 7 6 . — Czcrmacl; " C y s t i 
c e r c i c a u s i n g I n s a n i t y / ' C o r r e s p . — B l a t t , 1 8 3 8 . — D alt on, J. C , 
" C y s t i n t h e S c r o t u m / " ' N e w Y o r k J o u r n . o f M e d . / 1 8 5 7 - — 
Davaine (see h i s ' T r a i t e ' f o r m a n y a d d i t i o n a l r e fe rences ; p . 
6 7 6 ) . — D a v y , B., " C y s t i c e r c i i n t h e M u s c l e s / ' ' R e p . o f L o n d . 
M e d . S o c . / ' L a n c e t ' f o r N o v . , 1 8 7 6 . — E s t l i n g , " C a s e s o f C y s t i 
c e r c u s / ' ' L o n d . M e d . Gaz . , ' 1 8 3 8 - 3 9 . — F r e d e t , " Cys t i c e r cus 
i n t h e pons Varolii," i n t h e ' L a n c e t ' f o r J u n e 2 3 r d , 1877 
(p . 9 2 5 ) , f r o m ' G i o r n a l e V e n e t o de S c i e n z e . ' — F o u r n i e r , ' J o u r n . 
des C o n n o i s . M e d . C h i r . / 1 8 4 0 . — G r i e s i n g e r , " O n C y s t i c e r c i o f 
t h e B r a i n , " f r o m ' M e d . J a h r b . ' i n ' M e d . - C h i r . R e v i e w / 1 8 6 3 . — 
Harley, J., " C y s t , i n t h e B r a i n , " ' L a n c e t / 1 8 6 7 . — H o d g e s , R.M., 
" Spec imens o f Cyst, cell., f e l t as s m a l l t u m o u r s j u s t b e n e a t h t h e 
s k i n , v a r y i n g i n size f r o m t h a t o f a g r a i n o f r i c e t o t h a t o f 
a cof fee b e a n , " ' R e p . o f B o s t o n Soc. f o r M e d . I m p r o v e m e n t / 
i n ' B r i t . M e d . a n d S u r g . J o u r n . / 1 8 5 7 . — H o g g , J., " Obs . o n 
C y s t i c e r c u s , " i n h i s ' M a n u a l o f O p h t h . S u r g e r y / 3 r d e d i t . , 
1 8 6 3 . — H o l l e r , A., " C y s t , c e l l . , i m G e h i r n e e iner Geis tes-
k r a n k e n , " ' A l l g e m . W i e n e r M e d . Z e i t u n g / 1 8 7 8 . — L o g a n , B., 
" P r o b a b l e Cases o f Cyst, cell.," r e m o v e d b y R o b e r t s o n , ' E d . 
M e d . a n d S u r g . J o u r n . / 1 8 3 3 . — M a c k e n z i e , W., " C y s t i n t h e 
E y e , " ' L a n c e t / 1848 , ' L o n d . M e d . G a z . / 1 8 3 3 . — M a z o t t i , L., 
" Caso d i n u m e r o s i c i s t i c e r c h i d e l ce rve l lo e de l le m e n i n g i , " 
' R i v i s t a C l i n , d i B o l o g n a / 1 8 7 6 . — M e g n i n , P., " L a L a d r e r i e 
d u p o r e e t l e Taenia solium," ' L a F r a n c e M e d i c a l e / 1 8 7 6 . — 
Putz, H., " U e b e r d i e L e b e n s z a h i g k e i t des Cysticercus cellu
loses," & c , ' Z e i t s c h . f . p r . V e t . - W i s s e n s c h a f t e n / 1 8 7 6 . — 
Rainey, G., " O n t h e S t r u c t u r e , & c , o f Cyst, cell.," ' P h i l . 
T r a n s . / 1 8 5 7 . — R i z z e t t i , G., " R e n d i c o n t o S t a t i s t i c o d e l l ' u f f i c i o 
d ' i g i e n e d i T o r i n o pe r V A n n o 1 8 7 3 . ' — R a d a l l , J. T., " C y s t . 
i n t h e B r a i n , " ' A u s t r a l i a n M e d . J o u r n . / 1 8 5 9 . — Tartivel, De A., 
" C y s t i c e r q u e s m u l t i p l e s dans l e t i s s u c e l l u l a i r e sous-cutane et 
dans c e r t a i n v i s ce r e s , " ' Rec . de M e d . V e t . / 1 8 7 6 . — V o n Grdfe, 
A., i n ' A r c h , f u r O p h t h a l . / 1 8 5 7 . — Wells, 8., B o u r m a n ' s 
Case, ' O p h t h . H o s p . R e p . / 1 8 6 0 . — W i n d s o r , J., " C y s t , i n 

t h e E y e , " ' B r i t M e d . J o u r n . / 1 8 6 1 . 
Tesnia tenella, C o b b o l d . — I have l o n g been a c q u a i n t e d w i t h t h e 

f a c t t h a t t h e r e is a c o m p a r a t i v e l y s m a l l h u m a n t a p e w o r m w h i c h 
c a n n o t be r e f e r r e d t o e i t he r o f t h e f o r e g o i n g species. I n 
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t h e absence of e x p e r i m e n t a l p r o o f , I i n c l i n e t o t h e b e l i e f t h a t 
the w o r m i n ques t ion owes i t s existence t o measly m u t t o n . 
The sheep harbours an a r m e d Cyst icercus (C. ovis), w h i c h I 
r e g a r d as the scolex of Tarda tenella. T h e specif ic n a m e 
(tenella) was o r i g i n a l l y app l i ed b y P r u n e r to a cestode s i x f ee t 
i n l e n g t h , w h i c h he f o u n d associated w i t h a l a r g e r t a p e w o r m . 
T h i s l a t t e r he ca l led Tania lata. W h i l s t D i e s i n g has p r o 
nounced P rune r ' s Tarda lata t o have been a T. rnediocanellata, 
I , on the o ther hand , consider P r u n e r ' s T. tenella t o have been 
a T. solium. M r J . C. M a y r h o f e r has sugges ted i t s i d e n t i t y w i t h 
Bothriocephalus tropicus. W h e n , some years back , I app l i ed 
the t e r m T. tenella t o a new t a p e w o r m (of w h i c h I possess 
several s t robi les) I was q u i t e unaware t h a n any s i m i l a r n o m e n 
c l a tu re had been adopted b y P r u n e r . F r o m t h e f e w f a c t s 
supp l i ed b y P r u n e r a n d D i e s i n g , I cannot suppose t h a t ou r 
cestodes are i d e n t i c a l . U n f o r t u n a t e l y m y specimens are i m 
p e r f e c t , w a n t i n g t h e so-called head. I t is n o t possible t o 
es t imate t h e l e n g t h of the w o r m accura te ly , b u t t h e p e r f e c t 
s t r ob i l e m u s t measure several fee t . 

O n one sl ide I have m o u n t e d n i n e m a t u r e p r o g l o t t i d e s o f a 
w o r m w h i c h I p r o c u r e d on the 1 5 t h D e c , 1875. T h e segments 
measure, o n the average, e x a c t l y A " i n l e n g t h , a n d o n l y A " i n 
b r e a d t h . The u t e r i n e roset tes are a l l f u l l o f eggs , a n d t h e i r 
branches so c r o w d e d t oge the r t h a t I a m unable t o ascer ta in t h e i r 
average n u m b e r . T h e segments are p e r f e c t l y u n i f o r m i n 
character , t h e i r r e p r o d u c t i v e papillae a l t e r n a t i n g i r r e g u l a r l y a t 
t h e m a r g i n . 

I n t h e a u t u m n of 1872 I caused a l a m b t o be f e d w i t h t h e 
p r o g l o t t i d e s o f a t a p e w o r m w h i c h I r e f e r r e d t o t h i s species. 
T h e a n i m a l was s laughtered on t h e 2 2 n d of J a n u a r y , 1873, 
w h e n the resu l t was s ta ted to have been n e g a t i v e . A s I h a d 
no o p p o r t u n i t y o f e x a m i n i n g t h e carcase, I cannot f e e l q u i t e 
sure t h a t the re ac tua l l y were no C y s t i c e r c i p resent . O n several 
occasions I have de tec ted measles i n the flesh of an imals , w h e n 
none were supposed t o be present b y those w h o e i ther assisted 
m e or were profess iona l on- lookers . A s s u m i n g m y Tania tenella 
t o be d e r i v e d f r o m the sheep's Cys t icercus , I t h i n k i t fitting t o 
descr ibe the m u t t o n measle i n t h i s p lace . E v e n i f T. tenella 
be n o t a c tua l l y the a d u l t represen ta t ive o f the m u t t o n measle 
(Cyst, ovis), i t is q u i t e c e r t a i n t h a t t h e scolex i n q u e s t i o n 
g i v e s r ise to an a r m e d t a p e w o r m , a n d i t is a lmos t equa l ly c e r t a i n 
t h a t the a d u l t a rmed cestode resides i n m a n . I n P r u n e r ' s case, 
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w h i c h i s b y n o means u n i q u e , w e have seen t h a t t w o d i s t i n c t 
species o f ces tode m a y c o e x i s t i n t h e h u m a n beare r . I t is 
q u i t e p o s s i b l e t h a t some one m a y y e t have t h e g o o d f o r t u n e to 
d e t e c t t h e beef t a p e w o r m , t h e p o r k t a p e w o r m , a n d t h e m u t t o n 
t a p e w o r m , a l l t o g e t h e r i n one a n d t h e same hos t . 

O n five separate occasions I have d e t e c t e d measles i n " j o i n t s 3> 

o f o t h e r w i s e e x c e l l e n t a n d h e a l t h y m u t t o n b r o u g h t t o m y o w n 
t a b l e , a n d s u p p l i e d b y t h e f a m i l y b u t c h e r . O n severa l o t h e r 
occasions I have h a d these paras i tes b r o u g h t u n d e r m y n o t i c e ; 
neve r the les s , m a n y persons are e i t h e r u n a w a r e o f , o r a c t u a l l y 
d e n y , t h e ex i s t ence o f these o v i n e paras i tes . T h u s , M M . 
Masse a n d P o u r q u i e r , i n t h e e M o n t p e l l i e r M e d . J o u r n . " f o r 
Sep t . , 1876 , m a k e t h e f o l l o w i n g s t a t e m e n t : " T h e sheep, n o t 
b e i n g s u b j e c t t o measles, i t seems t o us n a t u r a l t o e m p l o y t h e 
r a w m e a t o f t h a t a n i m a l w h e n e v e r i t is r e q u i r e d f o r n o u r i s h m e n t 
i n t h e t r e a t m e n t o f d iarrhoea, i n w e a n i n g c h i l d r e n , i n p h t h i s i s , 
a n d f o r ansemics . " C l e a r l y , i f M M . Masse a n d P o u r q u i e r 
c o u l d have b r o u g h t t hemse lves t o be l i eve t h a t E n g l i s h l i t e 
r a t u r e i s w o r t h c o n s u l t i n g o n such m a t t e r s , t h e y w o u l d n o t have 
m a d e t h i s s t a t e m e n t . I n c i d e n t l y t h e y also observe , w h e n 
s p e a k i n g o f beef measles : — " U n f a i t que nous avons r e m a r q u e 
e t que nous t enons a s igna le r , c*est que nous avons t r o u v e des 
c y s t i c e r q u e s n a g e a n t l i b r e m e n t dans l ' eau o u nous av ions p l o n g e 
de l a v i a n d e i n f e s t ee de l ad re r i e . ' " C e r t a i n l y t h i s is a n o v e l 
e x p e r i e n c e . T h a t measles s h o u l d n o t o n l y g e t o u t o f t h e i r 
cys t s , b u t s h o u l d have t h e p o w e r o f " s w i m m i n g f r e e l y " i n t h e 
w a t e r i s a p h e n o m e n o n w h i c h r e q u i r e s e x p l a n a t i o n . T h e r e m u s t 
have been some e r r o r o f o b s e r v a t i o n . 

I t was i n t h e y e a r 1865 t h a t I d i s cove red t h e m u t t o n 
measle (G. ovis, m i h i ) ; b u t I a m n o t p r e p a r e d to say t h a t t h e 
pa ras i t e h a d n e v e r been seen b e f o r e , since i t i s a l l e g e d t h a t a 
t w o - h e a d e d Cys t i c e r cus was o b t a i n e d b y F r o m a g e f r o m the l i v e r 
o f a sheep (as c i t e d b y D a v a i n e ) . B e t h a t as i t m a y , m y d i s 
c o v e r y was a n n o u n c e d i n a c o m m u n i c a t i o n made at t h e B i r 
m i n g h a m m e e t i n g o f t h e B r i t i s h A s s o c i a t i o n i n t h e a u t u m n of 
1865 , a n d s u b s e q u e n t l y a t a m e e t i n g o f t h e P a t h o l o g i c a l Soc ie ty 
of L o n d o n , o n t h e 3 r d o f A p r i l , 1866 ( ' P a t h . T r a n s . / v o l . x v i i i , 
p . 4 6 3 ) . A f t e r these dates f u r t h e r a n n o u n c e m e n t s a n d v e r i 
fications appea red , a m o n g s t w h i c h I can o n l y r e f e r t o m y 
r e m a r k s " O n Bee f , P o r k , a n d M u t t o n , i n r e l a t i o n to T a p e 
w o r m s / ' f o r m i n g an a p p e n d i x to t h e first e d i t i o n o f m y w o r k 
o n T a p e w o r m s , 1866 ; t o t h e " R e m a r k s o n C y s t i c e r c i f r o m 
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M u t t o n / " con ta ined i n the f o u r t h chapter of the Supp lemen t to m y 
i n t r o d u c t o r y t reat ise on Entozoa , where a f i g u r e of the paras i te 
is g i v e n , 1869, p . 27 ; t o D r M a d d o x ' s paper " O n an E n t o z o o n 
w i t h Ova, f o u n d encysted i n the Musc les o f a S h e e p / ' r e co rded 
i n ' N a t u r e / M a y 15 th , 1873, p . 5 9 ; t o t h e ' M o n t h l y M i c r o 
scopical J o u r n a l / June , 1873, p . 2 4 5 ; t o m y f u r t h e r c o m 
mun ica t i ons i n the ' L o n d . M e d . R e c o r d / A u g . 6 t h , 1873 ; t o m y 
' M a n u a l / 1874, p p . 74 a n d 105, I t a l . ed i t . ' N o t a D e l l ' A u t o r e / 
p . 1 3 3 ; a n d especial ly t o t h e a r t i c l e headed " T h e M u t t o n 
T a p e w o r m , " con ta ined i n t h e 3 r d ed i t , o f m y l i t t l e v o l u m e o n 
' T a p e w o r m s / p . 12, et seq., 1875. 

I n r e g a r d t o the measle i t s e l f , I spoke of i t as smal ler t h a n 
the c o m m o n p o r k measle. T h e head is ^ " i n b r e a d t h , a n d is 
a r m e d w i t h a doub le c r o w n of hooks , t w e n t y - s i x i n a l l , t h e l a r g e r 
hooks each m e a s u r i n g i n l e n g t h . T h e suckers are f o u r i n 
n u m b e r , each h a v i n g a b r e a d t h o f ~" T h e neck a n d head are 
a b u n d a n t l y supp l i ed w i t h calcareous corpuscles, b e i n g at t he 
same t i m e m a r k e d b y t ransverse rugae. T h e data o n w h i c h I 
f o u n d e d m y b r i e f de sc r ip t i on of t h e scolex were c h i e f l y based o n 
t h e e x a m i n a t i o n o f a specimen w h i c h h a d been p r o c u r e d b y P r o f . 
H e i s c h f r o m t h e i n t e r i o r o f a m u t t o n chop. Subsequent ly m u c h 
f u l l e r deta i ls o f t h e s t ruc tu re of the scolex were supp l i ed b y the 
i l l u s t i ' a t e d m e m o i r of D r M a d d o x (above quo t ed ) . T h i s exce l len t 
mic roscop i s t , however , announced t h e presence of i m m a t u r e ova 
w i t h i n the C y s t i c e r c i themselves . A s t h e n o t i o n o f t h e ex is t 
ence of eggs i n l a r v a l cestodes was a l toge the r a t var iance w i t h 
w h a t w e k n o w of the phenomena of t a p e w o r m l i f e , I sugges ted 
t h a t t h e au thor m i g h t have m i s t a k e n the egg-shaped calcareous 
corpuscles ( w h i c h I f o u n d so abundan t i n m y o w n specimens) 
f o r the ova. I n the in te res t s o f t r u t h I f e l t b o u n d t o charac
ter ise ce r t a in of the conclusions a r r i v e d a t b y D r M a d d o x as 
s i m p l y i nc r ed ib l e , b u t I r e g a r d e d his m e m o i r as f o r m i n g " an 
i m p o r t a n t c o n t r i b u t i o n to our k n o w l e d g e o f t h e s t r u c t u r e of t h e 
m u t t o n measle ." I h a d no idea t h a t i n p o i n t i n g t o e r ro r s o f 
i n t e r p r e t a t i o n I shou ld o f f e n d t h e exce l l en t au tho r . H o w e v e r , 
a l o n g l e t t e r appeared i n t h e ' L o n d o n M e d i c a l R e c o r d / i n w h i c h 
D r M a d d o x showed t h a t he was m u c h v e x e d t h a t I s h o u l d 
have " i m p u g n e d " the " accuracy o f h i s conc lu s ions . " H e 
de fended h i s p o s i t i o n w i t h t h e suppor t o f no less an a u t h o r i t y 
t h a n D r M a c d o n a l d , F . R . S . , the d i s t i n g u i s h e d A s s i s t a n t P r o 
fessor of N a v a l H y g i e n e at t h e V i c t o r i a H o s p i t a l , N e t l e y . D r 
M a d d o x says : — " W e were q u i t e a l ive t o t h e anomalous p o s i -
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t i o n . H e n c e t h e e x c e p t i o n a b i l i t y o f t h e case rests o n m o r e 
t h a n m y o w n evidence ." ' I n r e g a r d t o t h i s u n f o r t u n a t e d i s p u t e 
I w i l l o n l y a d d t h e exp res s ion o f m y c o n v i c t i o n t h a t D r s 
M a d d o x a n d M a c d o n a l d w i l l e v e n t u a l l y become sa t i s f i ed t h a t 
n o ces tode sco lex i s capable o f d i s p l a y i n g e i t h e r m a t u r e o r 
i m m a t u r e o v a i n i t s i n t e r i o r . 

B I B L I O G R A P H Y ( N o . 1 5 ) . Cobbold (1 . c , supra), 1 8 6 5 - 7 5 . — 
Idem, " O n M e a s l y M e a t , & c / ' t h e ' V e t e r i n a r i a n , " D e c , 1876. 
— I d e m , " T h e M u t t o n T a p e w o r m (T. tenella)," N o . 16 i n m y 
r e v i s e d l i s t o f E n t o z o a , t h e ' V e t e r i n a r i a n , ' D e c , 1 8 7 4 . — 
Diesing, C. M. (Tania tenella, P r u n e r nec Pa l l a s ) , i n " R e v i s 
d e r C e p h a l o c o t y l e e n / ' r S i t z u n g s b . de r M a t h . - M a t . Class d . k . 
A k a d . de r W i s s e n s c h a f t e n / B d . x l i x , s. 369 , 1 8 6 4 . — M a d d o x 
(1. c , supra), 1 8 7 3 . — M a y r h o f e r , J. C, ' D i e h e l m i n t h , des 
M e n s c h e n , " E r l a n g e n , 1854 . — Pruner, ' K r a n k h e i t e n des 
O r i e n t s , " s. 2 4 5 , 1847-

Tania lophosoma, C o b b o l d . — T h i s i s a g o o d species n o t 
w i t h s t a n d i n g t h e d o u b t s t h a t have been expressed b y H e l l e r 
a n d o t h e r s r e g a r d i n g i t . I have ca l l ed i t t h e r i d g e d t a p e w o r m 
i n consequence of t h e presence of an e leva ted l i n e c o u r s i n g t h e 
w h o l e l e n g t h o f t h e b o d y , w h i c h measures abou t e i g h t f e e t . 
T h e r e p r o d u c t i v e papil lae are r e m a r k a b l y p r o m i n e n t a n d u n i -
s e r i a l l y d i sposed t h r o u g h o u t the e n t i r e c h a i n o f p r o g l o t t i d e s . 
I t Is q u i t e a n e r r o r t o suppose t h a t t h i s species i s a m a l f o r m e d 
ces tode , o r t h a t i t has a n y r e semblance t o K i i c h e n m e i s t e r ' s 
v a r i e t y o f t a p e w o r m f r o m t h e Cape o f G o o d H o p e . N e i t h e r 
does i t i n t h e s l i g h t e s t degree r e semble t h e r e m a r k a b l y m a l 
f o r m e d T. rnediocanellata de sc r ibed b y M r C u l l i n g w o r t h . O f 
t h e d i s t i n c t i v e n e s s o f t h i s pa ra s i t e as a species, a n y one m a y 
s a t i s f y h i m s e l f b y a n i n s p e c t i o n o f t h e n e a r l y c o m p l e t e s t r o b i l e 
p r e s e r v e d i n t h e P a t h o l o g i c a l M u s e u m a t t a c h e d t o t h e M i d d l e s e x 
H o s p i t a l M e d i c a l C o l l e g e . F r o m t h e e x a m i n a t i o n o f several 
m a t u r e p r o g l o t t i d e s d e t a c h e d f r o m t h i s spec imen, I find t h e i r 
ave rage b r e a d t h t o be one fifth o f an i n c h , b y t h r e e qua r t e r s 
o f a n i n c h i n l e n g t h . T h e i r g rea te s t t h i c k n e s s does n o t exceed 
t h e A t h o f an i n c h . T h e eggs r e semble those o f o t h e r t ape
w o r m s , a n d o f f e r a d i a m e t e r o f abou t f r o m pole t o po le . 

B I B L I O G R A P H Y ( N o . 1 6 ) . — C o b b o l d , " P a r a s i t e s o f M a n , " i n 
t h e ' M i d l a n d N a t u r a l i s t , ' A p r i l , 1878, p . 9 8 . — I d e m , ' T a p e 
w o r m s / 1st e d i t . , p . 5 2 , 1 8 6 6 ; 3 r d e d i t . , p . 27 , 1 8 7 5 . — C u l l i n g 
worth (see B i b l . N o . 18).—Davaiue, ' L e s Ces to ides / 1. c , p . 573 . 

—Heller, 1. c , s. 594 . 
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Tania nana, S i e b o l d . — A s regards t h e d w a r f t a p e w o r m , 
unless Spooner 's case be genuine , there is b u t one so l i t a ry 
instance on r e c o r d of i t s occurrence i n t h e h u m a n b o d y ; m o r e 
over , we have no evidence of i t s h a v i n g ex i s t ed i n any o the r 
hos t . I t was discovered b y D r B i l h a r z , of Cai ro , at t h e pos t 
m o r t e m e x a m i n a t i o n of a boy w h o d i e d f r o m i n f l a m m a t i o n o f 
t h e cerebra l membranes . P r o d i g i o u s number s ex is ted . T h e 
l a rges t specimen measured o n l y one i n c h i n l e n g t h . T o the^ 
n a k e d eye these w o r m s resemble shor t th reads , a n d conse
q u e n t l y t h e y m i g h t v e r y r e a d i l y be ove r looked . T h e head is 
b r o a d a n d f u r n i s h e d w i t h a f o r m i d a b l e r o s t e l l u m a r m e d w i t h a 
c r o w n of hooks . These hooks have l a rge an t e r io r root-processes, 
w h i c h , e x t e n d i n g unusua l ly f o r w a r d , i m p a r t t o t h e i n d i v i d u a l 
hooks a b i f i d character . B y f a r the best account of t h i s w o r m 
is f u r n i s h e d b y L e u c k a r t , t o w h o m I a m i n d e b t e d f o r a 
specimen. 

B I B L I O G R A P H Y ( N O . 1 7 ) . — Cobbold, ' E n t o z o a / p . 2 4 4 . — 
Davaine (1. c , B i b l . N o . 2 ) , p . 5 7 4 . — H e l l e r , 1. c , s. 6 0 6 . — 
Kiichenmeister, 1. c , E n g . ed i t . , p . 1 4 1 . — L e u c k a r t , 1. c , B d . i , 
s. 8 9 3 . — V o n Siebold a n d Bilharz, i n V o n Sieb. a n d K o l l . 
Ze i t schr . , B d . i v . — S p o o n e r , ' A m e r . J o u r n . M e d . S c i . / 1873 .— 
Van Beneden, ' I c o n o g r a p h i e / 1. c , p i . i i i , fig. 1 7 . — W e i n l a n d , 
' Diplacanthus nanus,' 1. c , p . 85. 

Tania Madagascariensis, D a v a i n e . — T h i s appears t o be a 
w e l l - d e f i n e d species a l t h o u g h the head has n o t ye t been seen. 
I t p r o b a b l y f o r m s t h e t y p e of a d i s t i n c t genus . D r Grrenet, 
s t a t ioned at M a y o t t e (Comores) , t w i c e encoun te red s ing le 
specimens passed b y t w o y o u n g c h i l d r e n , e igh teen a n d t w e n t y -
f o u r m o n t h s of age respec t ive ly . T h e p r o g l o t t i d e s have t h e i r 
g e n i t a l pores u n i s e r i a l l y a r r anged , a n d t h e y show, i n t h e i r 
i n t e r i o r , r e m a r k a b l e egg-capsules, f r o m 120 t o 150 i n n u m b e r 
i n a l l , each c o n t a i n i n g f r o m 300 t o 400 eggs. These g i v e a 
l o n g d iamete r o f f o r the outer envelope a n d f o r t h e inne r , 
o r she l l p roper . The e m b r y o measures o n l y t h e ^ o f an i n c h . 

A f u l l account of t h i s paras i te , w i t h figures, is g i v e n b y 
Dava ine (' Les Ces to ides / 1. c , B i b l . N o . 2, p . 577 et seq.). 

Tania marginata, B a t s c h . — A l t h o u g h I possess no c e r t a i n 
evidence of t h e occurrence of t h i s parasi te i n i t s a d u l t c o n d i t i o n 
i n t h e h u m a n bearer , y e t there is a t a p e w o r m i n t h e E d i n b u r g h 
A n a t o m i c a l M u s e u m re f e r ab l e to t h i s species, w h i c h was sa id 
t o have been o b t a i n e d f r o m the h u m a n b o d y . T h i s w o r m is 
v e r y c o m m o n i n the d o g . 
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T h e p r i n c i p a l ev idence d e m o n s t r a t i n g t h e occur rence o f t h e 
l a r v a l r e p r e s e n t a t i v e o f t h i s species (G)/stice reus tenuicollis) i n 
m a n , r es t s u p o n t h e t w o cases r e c o r d e d i n Schle i ssner ' s ' N o s o -
g r a p h y * o f I c e l a n d . One o f t h e a l l e g e d ins tances , h o w e v e r , has 
b e e n p r o v e d b y K i i c h e n m e i s t e r a n d K r a b b e t o be t h a t o f an 
e c h i n o c o c c u s ; so t h a t , a f t e r a l l , t h e r e o n l y r e m a i n s t h e s o l i t a r y 
case o b s e r v e d b y Sch le i s sner h i m s e l f , i n w h i c h t h e paras i te can 
f a i r l y be c o n s i d e r e d as t h e C( s l e n d e r - n e c k e d h y d a t i d . * ' 

T o t h e above , h o w e v e r , m a y p r o b a b l y be added a spec imen 
p r e s e r v e d i n t h e A n a t o n a i c a l C o l l e c t i o n a t K i n g ' s Co l l ege , L o n d o n . 
I t was f o u n d c o n n e c t e d w i t h a n o v a r i a n cys t . 

Tcenia elliptica, B a t s c h . — T h i s pa ras i t e i s r e a d i l y r e c o g n i s e d 
n o t m e r e l y b y i t s de l i c a t e f o r m a n d s m a l l size, b u t also b y t h e 
c i r c u m s t a n c e o f i t s s u p p o r t i n g t w o sets o f r e p r o d u c t i v e o rgans 
i n each m a t u r e j o i n t . T h e i r o u t l e t s are s i t u a t e d a t t h e cen t r e 
o f t h e m a r g i n o f each s egmen t , one o n e i t he r s ide. O r d i n a r i l y 
i n f e s t i n g t h e cat , t h i s w o r m is a m e r e v a r i e t y o f t h e c o m m o n 
Tcenia cucumerina o f t h e d o g . A t a l l events , f r o m t h e ev idence 
p u t f o r t h b y E s c h r i c h t , seconded b y L e u c k a r t , t h e r e is e v e r y 
r eason f o r b e l i e v i n g t h a t one o r o t h e r o f these c l o s e l y - a l l i e d 
v a r i e t i e s i s l i a b l e t o i n f e s t t h e h u m a n b o d y . I t was o r i g i n a l l y 
s t a t e d b y E s c h r i c h t t h a t he h a d r ece ived a Tcenia canina w h i c h 
h a d been passed b y a n e g r o slave a t S t T h o m a s , A n t i l l e s . T h i s 
i s a s y n o n y m of T. eUiptica, w h i c h m u s t t h e r e f o r e be v e r y r a r e 
i n t h e h u m a n b o d y , p o s s i b l y o n l y o c c u r r i n g i n t h e n e g r o race . 

I n r e g a r d t o t h e source o f t h i s pa ras i t e , i t has been s h o w n 
b y M e l n i k o w t h a t t h e scolex o f Tcenia cucumerina resides i n 
t h e louse o f t h e d o g (Trichodectes latus), a n d t h u s i t is 
e x c e e d i n g l y p r o b a b l e t h a t t h e scolex o f Tcenia elliptica resides 
i n t h e louse o f t h e ca t (Trich. subrostratus). H o w m a n becomes 
i n f e s t e d i s n o t so c lear . M e l n i k o w ' s paper o n t h e j u v e n i l e s tate 
o f t h i s cestode is c o n t a i n e d i n t h e ' A r c h i v f u r N a t u r g e s c h i c h t e ' 
f o r 1869, a n d is i l l u s t r a t e d b y a figure o f t h e measle. 

Tcenia flavopuncta, W e i n l a n d . — R e g a r d e d as a n e w species, 
t h e d i s c o v e r y o f t h i s l i t t l e t a p e w o r m is due to t h e i n v e s t i g a t i o n s 
o f W e i n l a n d . I n D r Jackson ' s f Ca ta logue o f t h e B o s t o n 
M e d i c a l I m p r o v e m e n t Soc ie ty" an accoun t o f the conten ts o f a 
p h i a l i s r e c o r d e d as f o l l o w s : — " S p e c i m e n of B o t h r i o c e p h a l u s , 
t h r e e f e e t i n l e n g t h , a n d f r o m h a l f a l i n e t o one l i n e a n d a 
q u a r t e r i n w i d t h , f r o m an i n f a n t . T h e j o i n t s are v e r y r e g u l a r , 
e x c e p t a t one e x t r e m i t y , w h e r e t h e y approach t h e t r i a n g u l a r 
f o r m , are v e r y de l i c a t e , a n d b u t s l i g h t l y connec ted , as s h o w n i n 
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a d r a w i n g b y D r W y m a n . ' " I t is f u r t h e r s tated t h a t t h e i n f a n t 
was n ine teen m o n t h s o l d , and t h a t t h e w o r m was d i scha rged 
w i t h o u t medic ine , i t s presence h a v i n g never been suspected. I t 
was presented b y D r E z r a P a l m e r i n t h e year 1842. O n 
e x a m i n i n g t h e f r a g m e n t s , D r W e i n l a n d f o u n d , ins tead o f a 
so l i t a ry specimen, at least s ix d i f f e r e n t t apeworms , a l l of t h e m 
b e i n g re fe rab le to a h i t h e r t o undesc r ibed species. The re were 
no heads ; nevertheless, i t was ascertained t h a t t h e w o r m s v a r i e d 
f r o m e i g h t t o t w e l v e inches i n l e n g t h , t h e j o i n t s or segments 
b e i n g v e r y b road , a n d at the same t i m e n a r r o w e d f r o m above 
d o w n w a r d s . The parasi te was n a m e d " the spo t ted t a p e w o r m / ' 
i n consequence of the presence of y e l l o w spots near t h e m i d d l e 
o f t he j o i n t . T h e y represent the male organs of r e p r o d u c t i o n , 
the out le ts o f w h i c h , as i n m y T. lophosoma, occur a l l a l o n g one 
side of the b o d y or s t rob i l e . I n W e i n l a n d ' s e s t i m a t i o n t h i s 
parasi te f o r m s t h e t y p e of a new genus w h i c h he calls TLymeno-
lepis. A f u l l account of the w o r m is g i v e n i n h is w e l l - k n o w n 
essay (1. c , B i b l . N o . 2 ) . 

Tania abietina a n d o ther var ie t ies . I can o n l y no t ice v e r y 
b r i e f l y ce r t a in cestodes w h i c h e i ther present m a l f o r m a t i o n s o r 
w h i c h m a y be r ega rded as mere varieties. F i r s t i n t h i s series i s 
W e i n l a n d ' s T.abietina. N o one w h o has s t ud i ed h i s ' B e s c h r e i b u n g 
zweier neuer Taenioiden aus dem M e n s c h e n / Jena, 1861 , can 
d o u b t t h a t i t is a mere v a r i e t y of T. rnediocanellata. T h e 
m o n s t r o s i t y descr ibed b y h i m as r e fe rab le t o T. solium mus t also 
be r e f e r r e d to the beef t a p e w o r m . The va r ia t ions i n t h e cha
rac te r o f cestode p r o g l o t t i d e s is p r a c t i c a l l y i n f i n i t e . A museum 
m i g h t be filled w i t h t h e m . M o s t c o m m o n w i t h T. rnedio
canellata, these var ie t ies more or less p r e v a i l w i t h o the r species. 
T h u s I have seen t h e m i n Taeniae and B o t h r i o c e p h a l i a l i ke . I 
have ob ta ined segments of T. rnediocanellata h a v i n g sexual 
ou t le t s on b o t h sides of the p r o g l o t t i s , so r e g u l a r l y disposed i n 
a f e w segments as to suggest the n o t i o n of a new species. T h e 
coalescence of several segments i n t o one c o m p o u n d segment is 
f r e q u e n t , b u t t h e most r e m a r k a b l e specimen t h a t I have seen is 
one con ta ined i n the m u s e u m of the R o y a l Col lege o f Surgeons . 
I n the o l d H u n t e r i a n catalogue the specimen is desc r ibed as 
" t w o j o i n t s of t h e Tania solium, w i t h a n u m b e r o f or i f ices i n 
unequa l series on e i ther side.'" A s s ta ted i n t h e n e w ca ta logue 
of t h e series, p repared b y myse l f , the " l o w e r segment is f u r n i s h e d 
w i t h t w e n t y - t w o sexual or i f ices , one o f w h i c h is s i t u a t e d i n t h e 
cen t r a l l ine" ' on the v e n t r a l surface (as i n B o t h r i o c e p h a l i ) . 
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R e f e r e n c e s t o t h i s a n d o t h e r spec imens i n t h e H u n t e r i a n 
C o l l e c t i o n w i l l be f o u n d b e l o w (see Pitta nl). I n r e g a r d t o 
W e i n l a n d ' s c o n j e c t u r a l Tcenia acunthotr'uts, based o n t h e 
c i r c u m s t a n c e o f h i s h a v i n g f o u n d a C y s t i c e r c u s t h a t p r e s e n t e d 
t h r e e r o w s o f h o o k s o n i t s r o s t e l l u m , I need o n l y say t h a t i f 
s u c h a Tcenia w e r e f o u n d i t w o u l d o n l y t u r n o u t t o be a 
m a l f o r m e d T. solium. T h e spec imens , h o w e v e r , are none t h e 
less i n t e r e s t i n g . V e r y r e m a r k a b l e a n d a l t o g e t h e r e x c e p t i o n a l 
cha rac t e r s are p r e s e n t e d b y t h e s t r o b i l e o f t h e cestode d e s c r i b e d 
b y M r C u l l i n g w o r t h , o f M a n c h e s t e r , a n d o f w h i c h I possess 
spec imens . H e r e , a p p a r e n t l y , a t least t w o t a p e w o r m s are j o i n e d 
t o g e t h e r t h r o u g h o u t t h e e n t i r e c h a i n o f p r o g l o t t i d e s w i t h o u t 
i n t e r m i s s i o n . T h e t h r e e m a r g i n s o f each c o m p o u n d s egmen t 
p r o j e c t a t e q u i - d i s t a n t ang les . C o u l d w e have secured the head 
w e s h o u l d c e r t a i n l y have f o u n d s i x o r e i g h t suckers p resen t , 
s ince t h e finest n e c k - s e g m e n t s s h o w e d t h a t t h e m a l f o r m a t i o n 
p e r v a d e d t h e e n t i r e c o l o n y of zooids , s e x u a l l y m a t u r e a n d 
o t h e r w i s e . M r C u l l i n g w o r t h ' s s p e c i m e n is so r e m a r k a b l e t h a t 
I s u b s c r i b e f u l l p a r t i c u l a r s o f t h e case i n h i s o w n w o r d s . H e 
says : — " A respec tab le m a r r i e d w o m a n , n a m e d A n n H — , f o r t y 
yea r s o f age , r e s i d i n g i n S a l f o r d , b r o u g h t t o m y o u t - p a t i e n t 
r o o m a t S t M a r y ' s H o s p i t a l , M a n c h e s t e r , o n Sep t embe r 3 r d , 
1873 , a f e w segmen t s o f t a p e w o r m as a sample o f w h a t she h a d 
b e e n p a s s i n g p e r a n u m f o r a b o u t t w o years . A l t h o u g h neve r 
i n t h e h a b i t o f t a k i n g m e a t a b s o l u t e l y r a w , she t o l d me , o n 
i n q u i r y , t h a t she was p a r t i c u l a r l y f o n d o f t a s t i n g i t w h e n o n l y 
p a r t i a l l y c o o k e d . T h e segments w e r e u n l i k e a n y t h i n g I h a d 
seen b e f o r e , a n d I t o o k t h e m h o m e f o r e x a m i n a t i o n , o r d e r i n g t h e 
p a t i e n t m e a n w h i l e a d r a u g h t c o n t a i n i n g a d r a c h m o f t h e o i l o f 
m a l e f e r n , a n d g i v i n g h e r s t r i c t i n j u n c t i o n s t o b r i n g t o m e e v e r y 
f r a g m e n t t h a t passed a w a y as a r e s u l t . 

" O n S e p t e m b e r 1 7 t h she b r o u g h t m e p o r t i o n s o f a t a p e w o r m 
c o r r e s p o n d i n g t h r o u g h o u t t o t h e segments I h a d a l r eady seen, 
a n d m e a s u r i n g a l t o g e t h e r n i n e f e e t i n l e n g t h . U n f o r t u n a t e l y , 
t h e h e a d was n o t t o be f o u n d . A l o n g t h e m i d d l e l i n e o f eve ry 
s e g m e n t i n t h e b o d y a c res t o r r i d g e r u n s l o n g i t u d i n a l l y , a n d i n 
t h e c e n t r e o f t h e m a r g i n o f t h i s cres t t h e g e n i t a l po re i s s i t u 
a t e d . [ I n 304 segment s e x a m i n e d , o n l y f o u r h a d t h e g e n i t a l 
o p e n i n g p l aced l a t e r a l l y . One s egmen t h a d t w o open ings , 
v i z . one a t t h e l a t e r a l m a r g i n a n d t h e o the r i n t h e c r e s t . ] 
U n d e r n e a t h t h e s e g m e n t t h e r e is a l o n g i t u d i n a l g roove , a n d 
t h e l a t e r a l p o r t i o n s are f o l d e d t o g e t h e r b y t h e a p p o s i t i o n of t h e i r 
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under surfaces. W h e n hardened i n s p i r i t t he section o f a 
segment presents a th ree -branched appearance, t h e branches 
b e i n g of unequa l l e n g t h , b u t p l aced at equal angles . T h e 
u te rus sends vessels i n t o the crest as w e l l as i n t o t h e sides of t h e 
s e g m e n t ; and the con ta ined ova are exac t ly l i k e the ova o f an 
o r d i n a r y Tcenia rnediocanellata. W e d g e d i n be tween , o r 
a t t ached t o , t h e segments here a n d there , is a s t un t ed a n d 
i l l - shaped j o i n t , w i t h i r r e g u l a r and unequa l sides. A m a t u r e 
j o i n t measures f r o m f i v e e igh ths o f an i n c h to th ree quar te rs o f 
an i n c h ' i n l e n g t h , a n d about h a l f an i n c h i n b r e a d t h , a n d 
the b r e a d t h or d e p t h o f the crest is usua l ly one e i g h t h of 
an i n c h . 

" The re are o n l y t w o specimens t h a t I can f i n d o n r e c o r d a t 
a l l s i m i l a r t o the one here descr ibed, a n d b o t h of these d i f f e r 
f r o m i t i n several i m p o r t a n t pa r t i cu l a r s . K i i c h e n m e i s t e r m e n 
t i o n s , as a v a r i e t y of Tcenia rnediocanellata, a t a p e w o r m sent 
to h i m f r o m the Cape of Good H o p e b y D r Rose. T h i s w o r m 
possessed a l o n g i t u d i n a l r i d g e , b u t he describes i t s ma tu re 
segments as ' e x t r e m e l y mass ive '—more t h a n an i n c h i n l e n g t h 
a n d f i n b r e a d t h . T h e g e n i t a l pores, too , were i r r e g u l a r l y 
a l te rna te , a n d n o t s i tua ted on the crest . O n M a r c h 2 0 t h , 1866, 
D r C o b b o l d e x h i b i t e d to the P a t h o l o g i c a l Socie ty of L o n d o n a 
specimen of crested t a p e w o r m w h i c h was d iscovered i n the 
m u s e u m of M i d d l e s e x H o s p i t a l , and to w h i c h he proposed t o 
g i v e the name Tcenia lophosoma (Xotyoe,, c r e s t ; awfxa, b o d y ) . T h e 
r e p r o d u c t i v e papillae were a l l o n one side of t h e cha in of seg
men t s , a p e c u l i a r i t y w h i c h e n t i r e l y d i s t i n g u i s h e d i t f r o m t h e 
Cape o f G o o d H o p e v a r i e t y of K i i c h e n m e i s t e r . T h e head of 
t h e creature was w a n t i n g . I t w i l l thus be seen t h a t m y 
specimen does n o t cor respond w i t h e i ther o f these i n t h e s i tua
t i o n of t h e g e n i t a l aper tu re . H e r e i t is p laced i n t h e crest 
i t s e l f , a n d n o t u n i l a t e r a l l y , as i n D r Cobbo ld ' s specimen, o r 
a l t e rna t e ly , as i n K i i c h e n m e i s t e r ' s . I t f u r t h e r d i f f e r s f r o m the 
Cape v a r i e t y i n the more modera te d imens ions o f i t s p r o g l o t 
t ides . I have adopted , however , t h e name sugges ted b y 
D r C o b b o l d i n the c o m m u n i c a t i o n r e f e r r e d t o , i n a s m u c h as i t 
s u f f i c i e n t l y indica tes t h e p r i n c i p a l d i s t i n g u i s h i n g f e a t u r e o f t h e 
specimen. I m a y m e n t i o n t h a t D r C o b b o l d saw t h e spec imen 
d u r i n g h is v i s i t t o Manches ter , a n d t h a t he r e g a r d e d i t as a 
m os t r e m a r k a b l e a n d un ique a b n o r m a l i t y . " 

F u r t h e r , i n connec t ion w i t h a b n o r m a l cestodes, I m a y observe 
t h a t W e i n l a n d ' s case o f a t r i p l e - c r o w n e d Cys t ice rcus does n o t 
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a n d a lone , s ince a s i m i l a r s p e c i m e n i s , I b e l i e v e , i n t h e 
essession o f t h e R e v . W D a l l i n g e r . T h i s was r e m o v e d f r o m 
ie h u m a n b r a i n . C u r i o u s as t h i s s u b j e c t i s , I c a n n o t d w e l l 
pon i t . N o t o n l y are t h e m a t u r e t a p e w o r m s a n d t h e i r C y s t i -
?rci l i a b l e t o p r e s e n t m o n s t r o s i t i e s , b u t even also t h e i r p rosco -
ces o r s i x - h o o k e d e m b r y o s . T h u s , t w e l v e h o o k s w e r e o b s e r v e d 
y S a l z m a n n i n t h e e m b r y o o f T. elliptica, a n d H e l l e r also 
gu re s t w o e m b r y o s o f T. rnediocanellata (T. saginata, Gceze) 
i t h n u m e r o u s h o o k l e t s . D u j a r d i n saw seven i n a Bothrioce-
halvs e m b r y o . O c c a s i o n a l l y t h e r e have been e r ro r s o f i n t e r -
r e t a t i o n m a d e b y obse rve r s . T h u s , D i e s i n g has g i v e n b e a u t i f u l 
g u r e s o f Dibothrium Mans i n such a w a y as t o sugges t d i f f e r e n t 
egrees o f m o n s t r o s i t y a f f e c t i n g t h e t a i l e n d o f t h e s t r o b i l e ; b u t 
l i s s p l i t t i n g has c l e a r l y r e s u l t e d f r o m i n j u r y . T h u s also, w h e n 
r e m o v e d five spec imens o f a n e w cestode {Diphgllobothrium 

lemmacephalum) f r o m t h e i n t e s t i n e s o f a po rpo i se , one o f t h e m 
ras c l e f t n e a r l y h a l f w a y u p t h e s t r o b i l e . T h i s h a d been done 
y t h e scissors e m p l o y e d i n s l i t t i n g u p t h e g u t ; b u t o w i n g t o 
e r f e c t c o n t r a c t i o n o f t h e i n c i s e d edges, i t was some t i m e 
e f o r e I d i s c o v e r e d t h a t t h e a p p a r e n t m o n s t r o s i t y h a d been 
r t i f i c i a l l y p r o d u c e d . L a s t l y , I m a y a d d t h a t m a n y of t h e 
l d e r w r i t e r s w e r e w e l l a c q u a i n t e d w i t h l a r v a l a n d o t h e r 
n o m a l i e s . T h u s R u d o l p h i d e s c r i b e d a t w o - h e a d e d Cys t i ce r cus 
r o m a L e m u r , a n d also a d o u b l e - h e a d e d Tcenia crassicollis. T h i s 
r o r m h a d a t r i p a r t i t e b o d y ; as h a d l i k e w i s e a Tcenia crassi-
ollis o f w h i c h he d i d n o t possess t h e head (corpore prismatico). 
) t h e r m o n s t r o s i t i e s w e r e d e s c r i b e d a n d figured b y B r e m s e r 
n d C r e p l i n . Pa l l a s m e n t i o n s a t w o - h e a d e d T r i c u s p i d a r i a 
Tricenophori nodulosi bicipites), a n d , as a l r eady s t a t ed a t p . 97 , 
, d o u b l e - h e a d e d C y s t i c e r c u s has b e e n o b t a i n e d f r o m t h e l i v e r 

>f a sheep. 
B e f o r e q u i t t i n g t h e Tcenice p r o p e r , I m a y observe t h a t several 

t h e r species have been i n d i c a t e d , based o n o v u l a r a n d o t h e r 
• s u f f i c i e n t charac te r s . T o these b e l o n g R a n s o m ' s supposed 
a p e w o r m , a n d also W e i n l a n d ' s Tcenia megaldon. 

B I B L I O G R A P H Y ( N o . 1 8 ) . — Bonnet, C, ' CEuv. C o m p l . / t o r n v i , 
». 1 9 1 , 1 7 9 1 - — B r e m s e r , A t l a s , b y L e b l o n d , P L i v . — G h a u s s a t , 
C o m p t e s R e n d u s / p . 20 , 1 8 5 0 . — C o b b o l d , ' Ca ta logue o f t h e 
p e c i m e n s o f E n t o z o a i n t h e M u s e u m o f t h e R o y a l Col lege o f 
Surgeons o f E n g l a n d / N o s . 1 1 8 — 1 2 1 , L o n d o n , 1 8 6 6 . — I d e m , 
W o r m s / 1. c , p . 7 8 . — I d e m , " O n a Cys t i ce r cus f r o m t h e 
l u r n a n B r a i n / 5 ' B r i t . Assoc . R e p . / 1 8 7 0 . — C r e p l i n , ' T a e n i a 
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M o n s t r u m , & c / B e r l i n , 1 8 3 9 . — C u l l i n g w or tlb, C. J., " N o t e s o n 
a r e m a r k a b l e specimen of T a p e w o r m (Taenia lophosoma, C o b 
b o l d ) / ' ' M e d . T imes a n d G a z . / D e c , 1 8 7 3 . — D a v a i n e , ' L e s 
Ces to ides / 1. c , p . 570. — Diesing, {Zwanzig A r t e n v o n 
Cepha loco ty l een / figs. 1 a n d 2 , t a f . i i (aus d e m x i i , B d . d . 
denkscbr . d . M a t h . - n a t . C I . d . k . A k a d . ) , W i e n , 1 8 5 6 . — D u j a r d i n , 
1. c , p . 6 1 9 . — S e l l e r , 1. c , s. 6 0 0 . — K i i c h e n m e i s t e r , 1. c , E n g . 
ed i t . , p . 1 3 9 . — L e u c k a r t , 1. c , s. 303 a n d 4 6 5 . — L e v a c h e r , f J o u r n . 
T l n s t i t u t , " p . 329, 1 8 4 1 . — P i t t a r d , 8. It., R e m a r k s i n b is a r t i c l e 
" S y m m e t r y / ' T o d d ' s - C y c l o p . / v o l . i v , p . 848, 1849-52, i n 
w b i c b be re fe rs t o a mons t rous B o t b r i o c e p h a m s (T. lata) i n t h e 
H u n t e r i a n M u s e u m , o l d c Cata logue o f N a t . H i s t . , " p i . i v , p . 50, 
N o . 2 0 5 ; see also m y ' Ca t a logue / 1. c , supra, N o . 167 .— 
Ransom, i n R e y n o l d s ' ' Sys t em of Med ic ine . " — Rudolphi, 
' S y n o p s . / p . 545 a n d 598-9, w i t h fig. s h o w i n g t h e heads o f 
Cystic. Simice (biceps) , w i d e l y apar t , 1819 .— Weinland (T. 
rnegaloon), i n Z o o l o g . Ga r t en , F r a n k f . , 1 8 6 1 , s. 1 1 8 . — I d e m , 
' E s s a y / 1. c , p . 1 1 . 

Bothriocephalus latus, B r e m s e r . — T h i s species, t h o u g h se ldom 
seen i n E n g l a n d , is somet imes b r o u g h t h i t h e r b y persons w h o 
have been r e s i d i n g f o r a t i m e i n f o r e i g n count r ies . I t is i n d i 
genous i n I r e l a n d , and , t h o u g h b y no means c o m m o n there , has 
been ca l led t h e I r i s h T a p e w o r m . A s regards i t s d i s t r i b u t i o n 
i n E u r o p e i t is m u c h m o r e p reva len t i n some d i s t r i c t s t h a n i n 
others . O n t h i s p o i n t L e u c k a r t r e m a r k s t h a t " f o r e m o s t amongs t 
these are the cantons o f W e s t S w i t z e r l a n d , w i t h t h e ad jacen t 
F r e n c h d i s t r i c t s . I n Geneva, a c c o r d i n g t o Odie r , a lmos t a 
f o u r t h p a r t o f a l l t h e i n h a b i t a n t s su f fe r f r o m Bo th r iocepha lu s . 
I t is also c o m m o n i n the n o r t h - w e s t e r n a n d n o r t h e r n prov inces 
of Russia, i n Sweden, and i n P o l a n d . I n H o l l a n d a n d B e l g i u m i t 
is l i k e w i s e f o u n d , b u t , on the who le , n o t so f r e q u e n t l y as i n t h e 
first-named count r ies . O u r G e r m a n f a t h e r l a n d also ha rbours 
t h e m i n some d i s t r i c t s , especial ly i n eastern Pruss ia a n d Pome-
ran ia , a n d the re have appeared cases i n o the r places, as i n 
Rhen i sh Hesse, H a m b u r g , a n d even i n B e r l i n ; these b e i n g 
appa ren t ly spontaneous instances. '" 

U n l i k e the o r d i n a r y t apeworms , t h e segments o f t h e b r o a d 
t a p e w o r m do n o t i n d i v i d u a l l y separate so as t o become i n d e p e n 
den t o rgan i sms , a c i rcumstance w h i c h is h i g h l y f a v o r a b l e t o t h e 
bearer. I t s r e m a r k a b l e b r e a d t h , a n d the e x t r e m e l y n u m e r o u s 
a n d c lose ly-packed p r o g l o t t i d e s , i m p a r t a s u f f i c i e n t l y d i s t i n c t i v e 
c h a r a c t e r ; b u t t h i s parasi te m a y be m o r e f u l l y charac te r i sed as 
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he l a r g e s t h u m a n cestode a t p re sen t k n o w n , a t t a i n i n g a l e n g t h 
£ m o r e t h a n t w e n t y - f i v e f e e t , a n d somet imes m e a s u r i n g n e a r l y 
n i n c h i n b r e a d t h ; t h e so-ca l led h e a d A " i n w i d t h , b l u n t l y 

o i n t e d a t t h e t i p , m u c h e l o n g a t e d o r c l u b -
h a p e d , s l i g h t l y flattened f r o m b e h i n d f o r 
wards, a n d f u r n i s h e d w i t h t w o l a t e r a l l y d i sposed 
l i t - l i k e fossae o r g rooves , b u t d e s t i t u t e o f a n y 
r m a t u r e : a n t e r i o r o r s e x u a l l y - i m m a t u r e seg-
oents o f t h e b o d y e x t r e m e l y n a r r o w , e n l a r g i n g 
n a v e r y g r a d u a l m a n n e r f r o m above d o w n -
v a r d s ; j o i n t s o f t h e l o w e r h a l f o f t h e b o d y 
g radua l ly d e c r e a s i n g i n w i d t h , b u t e n l a r g i n g 
n d e p t h ; s e x u a l l y - m a t u r e segment s u s u a l l y 
i b o u t £ o f a n i n c h i n d e p t h , b u t those near 
ihe c a u d a l e x t r e m i t y f r e q u e n t l y \", a n d q u a d -
*ate i n f o r m ; b o d y flattened, b u t n o t so u n i 
f o r m l y as o b t a i n s i n t h e o r d i n a r y t a p e w o r m s , 
b e i n g r a t h e r t h i c k e r nea r t h e c e n t r a l l i n e ; 
t o t a l n u m b e r o f j o i n t s e s t i m a t e d a t n e a r l y 
4000, t h e first s e x u a l l y - m a t u r e ones b e i n g 
somewhere a b o u t t h e s i x h u n d r e d t h f r o m t h e 
h e a d ; r e p r o d u c t i v e o r i f i ce s a t t h e c e n t r a l l i n e , 
t o w a r d s t h e u p p e r p a r t o f t h e s e g m e n t a t t h e 
v e n t r a l aspect , t h e v a g i n a l a p e r t u r e b e i n g 
i m m e d i a t e l y b e l o w t h e m a l e o u t l e t , a n d b o t h 
o p e n i n g s s u r r o u n d e d b y p a p i l l a e f o r m eminences ; 
u t e r u s c o n s i s t i n g o f a s i n g l e t u b e , o f t e n seen 
r e g u l a r l y f o l d e d u p o n i t s e l f , f o r m i n g an opaque, 
consp icuous , c e n t r a l l y - s i t u a t e d r o s e t t e ; eggs 
o v a l , m e a s u r i n g i n l e n g t h b y i n b r e a d t h , 
hav ine ; t h r e e s h e l l - c o v e r i n g s , a n d a l i d - l i k e FIG. 25.—Head and nerk 

D . , a 1 of Bothriocephalus latus. 
o p e r c u l u m a t one e n d , as occurs m t h e fluke- «, Front view, ihe 

i smaller figure represents 
WOrmS. O w i n g : t o t h e d a r k Color Of the e g g the head as seen from the 

0 :r side. After Knoch. 
shel ls , t h e u t e r i n e rose t t e i s r e a d i l y seen by 
t h e n a k e d eye as a consp icuous deep b r o w n spot a t t h e cen t r e 
o f each successive s egmen t . 

T h e source a n d d e v e l o p m e n t o f t h i s paras i te are p o i n t s o f 
c o n s i d e r a b l e i n t e r e s t . T h e eggs are o f c o m p a r a t i v e l y l a r g e size, 
a n d a f t e r e x p u l s i o n a n d i m m e r s i o n i n w a t e r t h e y g i v e passage 
t o b e a u t i f u l l y c i l i a t e d e m b r y o s , w h i c h l a t t e r p r o d u c e larvae 
f u r n i s h e d w i t h a b o r i n g appara tus . These larvae resemble t h e 
s i x - h o o k e d e m b r y o s o f o t h e r t a p e w o r m s . I n w h a t an ima l s t h e 

t 
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FIG. 26.—Proscolex, or six-hooked em
bryo of Bothriocephalus, escaping from 
its ciliated covering After Leuckart. 

larvae subsequent ly develop themselves is n o t ascer ta ined w i t 
c e r t a in ty , b u t i t is p robab le t h a t persons become i n f e s t e d b 
ea t i ng i m p e r f e c t l y cooked f r e s h - w a t e r fish. L e u c k a r t ha 
suggested t ha t the i n t e r m e d i a r y bearers are species o f t h 
sa lmon and t r o u t f a m i l y . D r K n o c h , of P e t e r s b u r g , t h o u g l 

t h a t the re was no need of t h e i n t e i 
media te host . H e be l ieved t h a t he ha 
succeeded i n r e a r i n g y o u n g b r o a d tape 
w o r m s i n the in tes t ines o f dogs . 1 
was L e u c k a r t w h o first e x p l a i n e d t h 
source of K n o c h ' s e r ro rs o f in te rp re 
t a t i o n . A l t h o u g h K n o c h admin i s t e re 
eggs o f Bothriocephalus latus t o dog; 
a n d a f t e r w a r d s f o u n d y o u n g t apeworm 
of the species i n ques t ion i n the intes 
t ines o f the dogs, i t d i d n o t l og i ca l ! 
f o l l o w t h a t any genet ic r e l a t i o n (as b< 
t w e e n the egg-contents and t h e adu 

w o r m s ) h a d been t he r eby es tabl ished. T h e c i rcumstance t h a t r i r 
ova of t h e Bo th r iocepha lus a lways con ta in s ix -hooked embryo 
m u s t alone i m p l y t h a t an i n t e rmed ia t e host i s necessary f o r t l 
f o r m a t i o n of Cys t i ce rc i or measles. I f t h e b r o a d t a p e w o r m coul 
be reared i n a d i r e c t manner b y the a d m i n i s t r a t i o n o f B o t h r i i 
cephalus eggs, t he re w o u l d be no need f o r t h e presence ( 
b o r i n g hookle t s i n t h e proscolex. These are necessary f< 
i n v a d i n g t h e flesh of some in t e rmed ia t e host . 

D r F o c k , of U t r e c h t , has sent me pa r t i cu l a r s of an i n t e r e s t i r 
case, a n d he suggests t h a t i n f e c t i o n comes f r o m t h e l i t t l e r i v i 
b l eak (Leuciscus albumus). W r i t i n g f r o m U t r e c h t i n Decembe 
1877, D r F o c k , a f t e r r e f e r r i n g to a f o r m e r case, goes o n 
say : — 

" Permet tez m o i , cher con f r e r e , que j e r appe l l e a v o t 
souvenir que vous avez en Fobl igeance de c o m m u n i q u e r i 
p u b l i c une observa t ion , de m a m a i n , sur u n cas t res r a re de v 
rubana i re , d ' u n Bo th r iocepha le , chez une pe t i t e fille j u i v 
Malheureusement j e n ' a i p u en donner de p lus amples detai ' 
parce que cette en f an t n ' a p lus , depuis ce t emps- la , r e n d u l a p i 
p e t i t e parcel le de ver . I I y a m a i n t e n a n t qu inze mois , e t vo] 
que de nouveau u n cas p a r e i l se presente . U n e f e m m e marie 
f r i s o n n e , et, cet te f o i s - c i encore, j u i v e , s'est adressee a m o i po 
l a debarasser de son ver . E l l e me d i sa i t a v o i r r e n d u , i l y 
quelque temps , des f r a g m e n t s , ou p l u t 6 t u n f r a g m e n t de 
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DTigueur d ' u n m e t r e , d ' u n v e r s o l i t a i r e , p o u r l e q u e l e l le a v a i t e te 
ra i tee , sans succes, p a r son m e d e c i n o r d i n a i r e . A cause de ce la 
l i e s 'adrossa a m o i , e t j e l u i a i r e p o n d u q u ' e l l e d e v r a i t r e v e n i r 
a p r e m i e r e f o i s q u ' e l l e r e n d r a i t de n o u v e a u , s p o n t a n e m e n t , u n 
touveau f r a g m e n t . A p r e s u n m o i s d ' i n t e r v a l l e e l le est r evenue 
n m e m o n t r a n t u n f r a g m e n t de l a l o n g u e u r d ' u n d e m i - m e t r e 
[u ' e l l e v e n a i t de r e n d r e spon tanemen t , apres a v o i r j e u n i p a r 
>recepte r e l i g i e u s e , e t d e u x j o u r s apres cela, t r a i t e e p a r l ' e co rce 
le g r e n a d i e r , e l le a r e n d u u n B o t h r i o c e p h a l e p a r f a i t e m e n t c o n -
l i t i o n n e en en t i e r . 

Ce cas m e semble assez in t e re s san t p o u r e t r e c o m m u n i q u e 
le nouveau , d ' a b o r d parce que j u s q u ' i c i pe rsonne n ' a p u d i r e p a r 
p i e l c h e m i n a p u s ' i n t r o d u i r e u n t e l b e l m i n t b e , e t ensui te pa rce 
p i e ce c h e m i n d o i t se p resen te r b i e n r a r e m e n t dans nos 
jont rees (ou en A n g l e t e r r e ) pu i sque dans l e c o u r a n t d ' u n e 
t ren ta ine d 'annees a y a n t r e n c o n t r e des centa ines de taenias, ce 
cas-ci est seu lement l e second d o n t j e suis g r a t i f i e . I I m e 
semble d i g n e de r e f l e x i o n que ce cas-ci se p resen te ce t t e f o i s - c i 
de nouveau chez une j u i v e . E s t ce cas-ci f o r t u i t , o u b i e n y - a -
t ' i l u n l i e n de causal i te e n t r e ce v e r r a r e et l e g e n r e de n o u r r i -
t u r e o u de bo isson de ces bonnes gens ? L a dame me r e c o n t a i t 
que, en F r i s e , i l y a u n po isson t r e s recherche q u i s 'appel le e n 
H o l l a n d a i s b l e c k , en A n g l a i s b l a y o u b l e a k , e t d o n t i l s sont t r e s 
f r i a n d s , dans l e q u e l , i l s r e n c o n t r e n t t r e s souven t u n t r e s g r a n d 
v e r r u b a n a i r e . U n e a u t r e personne m e d i s a i t a v o i r ete a 
t a b l e chez u n a m i , q u i ne sachant p r o b a b l e m e n t ce q u ' i l 
m a n g e a i t , savoura avec beaucoup de de l ice ce t t e f r i a n d i s e de-
g o u t a n t e . " 

A f t e r d e s c r i b i n g t h e spec imen, D r F o c k concludes h i s r e m a r k s 
w i t h a s u g g e s t i o n as t o t h e p o s s i b i l i t y o f i n t r o d u c i n g t a p e w o r m 
i n t o t h e h u m a n b o d y b y p o t a b l e w a t e r , i n t o w h i c h C y s t i c e r c i 
have a c c i d e n t a l l y f o u n d t h e i r w a y . D r F o c k r e m a r k s : — " J ' a j o u t e 
une r e f l e x i o n p a r r a p p o r t a l a p rovenance des au t res taenias, q u i 
j u s q u ' i c i sont i n t r o d u i t s p a r l ' usage de l a v i a n d e n o n assez c u i t e 
ou r o t i e , ou sa ignan te ; mais , ne se p o u r r a i t - i l pas que des d e b r i s 
de l a cha i r d ' u n a n i m a l l a d r e f u s s e n t i n t r o d u i t s f o r t u i t e m e n t 
dans l ' eau , p a r e x a m p l e , d ' u n fosse, et que ce l l e - c i employee 
c o m m e bo isson c o n t i n t des Cys t i ce rques e t p a r a i n s i auss i u n e 
cause de Taenia ? Ce n ' es t q u ' u n e c o n j e c t u r e que j e propose en 
t e r m i n a n t ce t a r t i c l e . " 

A l t h o u g h I c anno t a t a l l agree w i t h D r F o c k i n r e g a r d i n g 
w a t e r as a source o f i n f e c t i o n i n t h e m a n n e r he ind ica tes , y e t 
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t h e s t i l l more r ecen t ly expressed opinions o f M M . Be r to lu s am 
D u c h a m p , based on e x p e r i m e n t a l researches, render i t t o le rab l ; 
ce r t a in t h a t Leuckar t* s o r i g i n a l surmise was correct , a n d tha 

we mus t l o o k to f r e shwa te r fishes f o 
the larvae of the b r o a d t a p e w o r m . I i 
the sect ion of t h i s w o r k devo ted to t h 
parasites of fishes I shal l m a k e par 
t i c u l a r a l lus ion t o the experiences o 
D r B e r t o l u s ; b u t as c o n f i r m i n g the v ie \ 
of L e u c k a r t I may here observe, tha 
Be r to lu s has a lmost p roved t h a t t h 
so-cal led Ligula nodosa i n f e s t i n g t h 
c o m m o n t r o u t is m e r e l y a sexually i n 
complete example of Bothriocephalu 
latus. The b l eak (Leuciscus alburnus 
shares w i t h o ther f r e shwa te r fishes t h 
p r i v i l e g e of h a r b o u r i n g a species c 
Ligula (L. digram-ma) ; b u t whethe 
t h i s f o r m bears any genet ic r e l a t i o n t 
our h u m a n Bothriocephalus latus ca 
o n l y be d e t e r m i n e d b y ac tua l exper: 
m e n t . I f , as D u c h a m p a n d others hav 
e i ther i n d i c a t e d or i m p l i e d , Ligula a 
burni is a s y n o n y m of the b leak ' s ce* 
tode i n ques t ion , t h e n i t is ev iden t t h j 
the sexual ly m a t u r e f o r m of t h e Ligul 
of the b leak is the w e l l - k n o w n L. sin 
plicissima of m a n y wa te r b i r d s a n d of 
f e w other av ian species. P r o b a b l y t i 
bleak-eaters of H o l l a n d consume mar 
k i n d s o f f r e s h w a t e r fishes, i n c l u d m 
var ious species of the sa lmon a n d t r o i 
f a m i l y . 

T h e s y m p t o m s occasioned b y Bothri 
cephalus latus do n o t d i f f e r m a t e r i a l 
f r o m those p r o d u c e d b y o the r t a p e w o r m 

A c c o r d i n g to Odie r , as quoted b y Dava ine , there is n o t u n f r 
q u e n t l y a t u m i d c o n d i t i o n of t h e abdomen , w i t h sicknes 
g idd iness , a n d var ious hys t e r i ca l phenomena o c c u r r i n g at n i g l 
P a i n i n t h e r e g i o n o f t h e hear t , p a l p i t a t i o n s , a n d f a in tness a 
also m e n t i o n e d . 

A s a l ready h i n t e d , t h i s cestode is v e r y l i a b l e t o prese 

FIG 27.—Strobile of Bothriocephalus 
cordatus. After Leuckart. 
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a b n o r m a l i t i e s o f s t r u c t u r e , t h e p r o g l o t t i d e s f r e q u e n t l y d i s p l a y i n g 
d o u b l e s e x u a l o r i f i c e s , w i t h c o r r e s p o n d i n g d u p l i c a t i o n o f t h e 
r e p r o d u c t i v e o r g a n s i n t e r n a l l y . F o r de ta i l s r e s p e c t i n g t h e 
a n a t o m y o f B<dhri<>ccidialus I m u s t r e f e r t o t h e w o r k s o f 
K i i c h e n m e i s t e r a n d L e u c k a r t ; a n d m o r e p a r t i c u l a r l y t o t h e 
m e m o i r o f D r s F . S o m m e r a n d L . L a n d o i s , w h o have supp le 
m e n t e d t h e p r e v i o u s researches o f v o n S i e b o l d , L e u c k a r t , 
B d t t c h e r , S t i eda a n d o the r s b y b e a u t i f u l i n v e s t i g a t i o n s o f t h e i r 
o w n . I n t h e pages o f ' N a t u r e / f o r 1872, I gave a resume o f 
S o m m e r ' s m e m o i r , w h i c h w i l l be f o u n d q u o t e d b e l o w . 

Bothriocephalus cordatus, L e u c k a r t . — T h i s species i s i d e n t i c a l 
w i t h a w o r m l o n g ago d e s c r i b e d b y Pa l las a n d L i n n e u s . A t 
present i t i s o n l y k n o w n t o i n f e s t t h e r e s iden t s o f N o r t h G r e e n 
l a n d , b u t i t i s p r o b a b l y d i s t r i b u t e d t h r o u g h o u t t h e n o r t h gene
r a l l y . I t a t t a in s t h e l e n g t h o f a b o u t one f o o t , a n d has a s m a l l 
hear t - shaped head , whose apex is d i r e c t e d 
f o r w a r d s . T h e n e c k is so obscure t h a t i t 
m a y be sa id t o be a l t o g e t h e r w a n t i n g , t h e 
s e g m e n t a t i o n o f t h e b o d y b e i n g w e l l m a r k e d 
i m m e d i a t e l y b e l o w t h e head . T h o u g h so s m a l l 
a species, L e u c k a r t , w h o first d e s c r i b e d i t , 
c o u n t e d b e t w e e n s i x a n d seven h u n d r e d j o i n t s . 
A s i n the b r o a d t a p e w o r m , t h e r e p r o d u c t i v e 
or i f i ces are s e r i a l l y d isposed a l o n g t h e cen t r e 
of t h e v e n t r a l l i n e , b u t a close i n s p e c t i o n 
shows t h a t t h e f o l d s o f t h e e g g - b e a r i n g o r g a n 
are c o m p a r a t i v e l y m o r e n u m e r o u s . T h i s 
w o r m does n o t appear t o be a f r e q u e n t 
r e s iden t i n t h e h u m a n b o d y , t h o u g h i t is b y 
no means u n c o m m o n i n t h e d o g . P o s s i b l y 
i t m a y y e t be f o u n d i n t h e i n h a b i t a n t s o f 
some o f o u r n o r t h e r n a n d w e s t e r n is les. 

Bothriocephalus cristatus, D a v a i n e . — T h i s 
cestode measures b e t w e e n n i n e a n d t e n f e e t 
i n l e n g t h , a n d is cha rac te r i sed b y t h e 
presence o f t w o r e m a r k a b l e p r o m i n e n c e s , 
t o g e t h e r f o r m i n g a so r t o f r o s t e l l u m o r 

, , . , • , FIG. 28.—Head of Bothrio-
cres t w h i c h i s cove red b y n u m e r o u s m i n u t e cephaius cnstatus, viewed 

• n mi <> n l from tlie front. After 
p a p i l l a ) . T h e f u l l - g r o w n segments are less Davaine. 
t h a n h a l f a n i n c h i n b r e a d t h ; t h e b o d y 
o f t h e paras i t e b e i n g n a r r o w e r t h a n t h a t o f t h e b r o a d 
species. T h e o r i g i n a l d e s c r i p t i o n o f t h e paras i te b y D a v a i n e 
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is based o n t w o specimens, one of w h i c h , q u i t e pe r f ec t , was 
ob ta ined f r o m a c h i l d five years o l d , under D r FereoFs care 
at Par i s . The o ther was passed spontaneously b y an a d u l t 
r e s i d i n g at Haute-Saone . I have here copied one of Davaine*s 
o r i g i n a l figures of the head of the w o r m . 

B I B L I O G R A P H Y ( N O . 1 9 ) . — B e r t o l u s , " M e m . sur le deve lopment 
d u Bibothrium latum 33 ( i n A p p e n d i x t o D u c h a m p ' s w o r k , see 
B i b l i o g . N o . 5 9 ) . — B l a n c h a r d , " Recherches, & c . / ' ' A n n . des 
Sc i . N a t . / ser. 3, Z o o l . , P I . 1 1 , 12, 1848 .—Bot t cher , " S tud i en 
ueber den B a u des Both, latus," ' V i r c h o w ' s A r c h i v / s. 97 et seq, 
1 8 6 4 . — B r e m s e r , 1. c , B i b l . N o . 1, s. 88, 1 8 2 4 . — G h i a j e , ' Com-
pendio , & c . / T a b . i i i , figs. 1—5, 1833 .—Cobbo ld , ' B n t o z . / p . 
289, 1864. Idem, " R e m a r k s on the B r o a d T a p e w o r m * ' ( w i t h 
a l e t t e r f r o m D r F o c k ) , t he ' V e t e r i n a r i a n / J u l y , 1 8 7 8 . — C r e p l i n , 
i n E r s c h and Gruber ' s 6 E n c y c l o p . / 1839, p . 2 9 6 . — D a v a i n e , 
' T r a i t e / 1. c , 1860 • 2 n d edi t , (passim), 1 8 7 7 . — I d e m , a r t . 
' Les Ces to ides / 1. c , B i b l . N o . 2, p . 5 8 0 — 5 9 1 , 1876.—Dujardin, 
1. c , B i b l . N o . 1, p . 612, 1 8 4 5 . — E s c h r i c h t , D. F.,' A n a t - p h y s i o l . 
U n t e r s u c h u n g e n ueber die B o t l m o c e p h a l e n / Bres lau , 1840. 
— F o c k (see C o b b o l d ) . — H e l l e r , ' D a r m s c h m a r o t z e r / 1. c , s. 606, 
1 8 7 6 . — K n o c h , ' Pe te r sburge r M e d . Z e i t s c h r i f t / 1 8 6 1 . — I d e m , 
' D i e Na tu rgesch i ch t e des b r e i t e n B a n d w u r m s (B. latus, a u c t . ) / 
S t P e t e r s b u r g , 1862 .—Ki ichenmei s t e r , ' U e b e r ce s toden / 1. c , 
1 8 5 3 . — l e u c k a r t , ' D i e Blasen B a n d w i i r m e r / 1 8 5 6 . — I d e m , ' D i e 
mensch. P a r . / B d . i , s. 414—448 , u n d 757, 1863 ; a n d B d . 
i i , s. 866, 1876.—Owen, T o d d ' s ' C y c l o p . / 1837 —Sommer u n d 
Landois, aus Sieb. u n d K o l l . Ze i t sch r . , ' B e i t r a g e zu r A n a t o -
m i e der P l a t t w i i r m e r / L e i p s i g , 1872 ; see also t h e resume i n 
' N a t u r e 3 f o r A u g . , 1872, p . 2 7 8 . — W a w r u c h , ' P r ac t . M o n o 
g r a p h , d . B a n d w i i r m - K r a n k h e i t / 1844, s. 33. 

Echinococcus hominis ( the c o m m o n h y d a t i d ) . — T h i s l a r v a l 
entozoon has acqu i red var ious names a c c o r d i n g to the k i n d of 
bearer i n w h i c h i t happens to have been f o u n d ; b u t a l l t he t r u e 
h y d a t i d s or acephalocysts, whe the r i n f e s t i n g m a n or an ima l s , are 
r e fe rab le to one and the same species of paras i te . T h e y have 
been t e r m e d Echinococcus hominis, E. veterinorum, E. polymor
p h s , E. exogena, E. endogena, E. multilocularis, a c c o r d i n g t o 
c i rcumstances . A l l of t h e m represent a j u v e n i l e stage o f the 
Tcenia echinococcus or h y d a t i d - f o r m i n g t a p e w o r m w h i c h i n f e s t s 
the d o g a n d w o l f . E x p e r i m e n t a l p r o o f o f t h i s f a c t has been 
f u r n i s h e d b y V o n S iebo ld (1852) , H a u b n e r , L e u c k a r t , K i i c h e n 
meis te r , V a n Beneden, N a u n y n , N e t t l e s h i p , K r a b b e , a n d o thers . 
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T h e first success fu l r e a r i n g o f Tania: 
w i t h h u m a n h y d a t i d s was a c c o m p l i s h e d b y 
N a u n y n ( 1 8 6 4 ) , h i s r e su l t s b e i n g subse
q u e n t l y v e r i f i e d b y K r a b b e a n d F i n s e n 
( 1 8 6 J ) . Z e n k e r , E r c o l a n i , a n d severa l 
o t h e r s , i n c l u d i n g m y s e l f , also c o n d u c t e d 
f e e d i n g e x p e r i m e n t s w i t h h u m a n h y d a t i d s 
w h i c h w e r e a t t e n d e d w i t h n e g a t i v e r e 
su l t s . I n t h e case o f one o f m y e x p e r i 
m e n t a l dogs t h e a n i m a l was l i b e r a t e d b y 
a n i l l - d i s p o s e d person b e f o r e I h a d oppo r 
t u n i t y t o d e s t r o y i t . A s t h e e x p e r i m e n t 
was c a r e f u l l y c o n d u c t e d , t h e a n i m a l m a y 
have p r o v e d a source o f f r e s h e c h i n o -
c o c c u s - i n f e c t i o n . M r B . N e t t l e s h i p ' s e m i 
n e n t l y success fu l e x p e r i m e n t was m a d e 
w i t h h y d a t i d s o b t a i n e d f r o m a sheep. 
T h e converse e x p e r i m e n t , n a m e l y , t h a t o f 
r e a r i n g h y d a t i d s w i t h t h e m a t u r e p r o 
g l o t t i d e s o f Tania echinococcus a d m i n i s 
t e r e d t o an ima l s , has been p e r f o r m e d m o s t 
success fu l ly b y L e u c k a r t , a n d b y K r a b b e 
a n d F i n s e n ; b y t h e f o r m e r i n t h e p i g , b y 
t h e l a t t e r i n a l a m b , w i t h t a p e w o r m s 
t h a t h a d also been r ea red b y e x p e r i m e n t . 
Z e n k e r , l a t e r o n , r ea red t h e Tania f r o m 
h y d a t i d s o b t a i n e d f r o m an o x . 

T h e sexua l ly m a t u r e Tania echinococcus 
m a y , f o r t h e purposes o f d i agnos i s , be 
charac te r i sed as a r e m a r k a b l y s m a l l ces
tode , s e l d o m r e a c h i n g t h e f o u r t h o f an 
i n c h i n l e n g t h a n d d e v e l o p i n g o n l y f o u r 
segments , i n c l u d i n g t h a t o f t h e h e a d ; 
cephal ic e x t r e m i t y capped b y a p o i n t e d 
r o s t e l l u m , a r m e d w i t h a d o u b l e c r o w n of 
c o m p a r a t i v e l y l a r g e - r o o t e d hooks , f r o m 
t h i r t y t o f o r t y i n n u m b e r ; t h e f o u r 
suckers p r o m i n e n t , a n d succeeded b y an 
e l o n g a t i o n o f t h e s egmen t f o r m i n g t h e 
so-ca l led neck ; final s egmen t , w h e n sexu
a l l y m a t u r e , e q u a l l i n g i n l e n g t h t h e t h r e e 
a n t e r i o r ones ; r e p r o d u c t i v e p a p i l l a a t t h e 

FIG. 29.—Tania echinococcus Stro
bile. Mag. 30 diam. Original. 

8 
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m a r g i n of the p r o g l o t t i s r a the r be low the cen t r a l l i n e ; p rosco lex 
o r e m b r y o g i v i n g r ise t o t h e f o r m a t i o n of l a r g e p r o l i f e r o u s 
vesicles, w i t h i n w h i c h the scolices or echinococcus-heads are 
developed b y g e m m a t i o n . 

W h e n an a n i m a l is f e d w i t h the m a t u r e p r o g l o t t i d e s of Tania 
echinococcus t he earl iest changes t h a t t a k e place are the same 
as o b t a i n i n o ther cestodes. T h e segments are d iges ted ; t he 
shells of the ova are d i s s o l v e d ; the s i x - h o o k e d embryos 
escape. T h e embryos bore t h e i r way i n t o the organs of 
c i r c u l a t i o n , a n d thence t hey t r ans fe r themselves to the d i f f e r e n t 
organs of t h e h o s t ; b e i n g especial ly l i a b l e to t a k e u p t h e i r 
abode i n t h e l u n g s and l i v e r . H a v i n g a r r i v e d at t h i s , t h e i r 
r e s t i n g stage, t h e embryos are n e x t m e t a m o r p h o s e d i n t o 
h y d a t i d s . A c c o r d i n g t o L e u c k a r t ' s i nves t iga t ions the j u v e n i l e 
h y d a t i d is spher ica l at t he earl iest stages ; b e i n g su r rounded b y 
a capsule of connect ive t issue f o r m e d f r o m t h e organs o f t h e 
host . A f t e r r e m o v a l f r o m i t s capsular c o v e r i n g , t h e vesicle 
consists of a t h i c k l a m i n a t e d membrane , f o r m i n g the so-cal led 
cu t i cu l a r layer , and a cen t r a l g r anu la r mass, w h i c h subsequent ly 
becomes enveloped b y a del icate g r a n u l a r membrane . A t t h e 
f o u r t h week the echinococcus capsule measures about A " i n 
d iameter , i t s conta ined h y d a t i d b e i n g l i t t l e more t h a n h a l f t h i s 
size. I t s f u t u r e g r o w t h is b y no means r a p i d , seeing t h a t a t 
t h e e i g h t h week the h y d a t i d has a t t a ined o n l y the — ' i n d iamete r . 
A t th i s p e r i o d the cen t ra l g r a n u l a r mass develops a n u m b e r o f 
nuc lea ted cells on the i n n e r surface of t h e so-called cu t i c l e . 
These cel ls , w h i c h at f i r s t are r o u n d e d or ova l , become a n g u l a r 
o r e longa ted i n var ious d i rec t ions , a n d even d i s t i n c t l y s t e l l a t e ; 
a n d i n t h i s w a y a n e w m e m b r a n e is f o r m e d , c o n s t i t u t i n g t h e 
so-cal led i nne r membrane or g r a n u l a r layer . T h e i n t e r m e d i a t e 
stages be tween t h i s c o n d i t i o n a n d t h a t o f t h e f u l l y - f o r m e d 
echinococcus h y d a t i d have n o t been sa t i s f ac to r i l y t r aced i n 
d e t a i l ; nevertheless, K r a b b e a n d F insen ' s e x p e r i m e n t o n a l a m b 
showed t h a t w i t h i n a p e r i o d of l i t t l e more t h a n th ree m o n t h s 
we l l -deve loped echinococcus-heads may be f o r m e d i n the i n t e r i o r 
of the vesicles. I t is t hus clear t h a t t h e p r o d u c t i o n o f scolices 
i m m e d i a t e l y f o l l o w s t h e f o r m a t i o n o f the g r a n u l a r l ayer , a n d 
t h i s is succeeded, t h o u g h no t i n v a r i a b l y , b y t h e f o r m a t i o n of 
daugh te r - and g rand-daugh te r -ves ic l e s , w h i c h are somet imes 
t e r m e d "nurses . " ' These l a t t e r m a y b e developed exogenous ly 
or endogenously . 

T h e appearance of h y d a t i d s varies v e r y m u c h a c c o r d i n g t o 
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their mode of formation, to tin kind of host in which they are 
p re sen t , a n d t o t h e charac te r o f the organs i n w h i c h t i n y hap;.en 
t o t a k e u p the i r res idence. T h e so-called exogenous t y ; -
occur s s p a r i n g l y i n m a n , w h i l s t the endogenous t y p e is ve ry 
a b u n d a n t . T h e pecu l i a r f o r m k n o w n as the m u l t i l o c u l a r echino
coccus i s p r o b a b l y a mere v a r i e t y of the oxygenous t y p e The 
exogenous a n d endogenous h y d a t i d s may coexist i n the same 
bea re r . I n t h e l o w e r an ima l s w e c o m m o n l y find the organs of 
t h e b o d y occup ied b y numerous tabulated cy.>ts, v a r y i n g i n size 
f r o m a w a l n u t t o a goose's e g g , but sometimes r a the r l a rge r . 
T h e y are r a r e l y s o l i t a r y , b e i n g p a r t i c u l a r l y l i ab le to occupy bo th 
t h e l i v e r a n d l u n g s i n the same a n i m a l . T h e viscera are sone -
t i m e s c r o w d e d w i t h cysts . T h e hyda t i d s do no t usual ly p r o t r u d e 
m u c h b e y o n d t h e surface of the in fes t ed o rgan , but l i e imbedded 
w i t h i n i t s p a r e n c h y m a t o u s substance. 

T h e m u l t i l o c u l a r v a r i e t y was first descr ibed b y V i r c h o w I n 
r e f e r e n c e t o i t L e u c k a r t w r i t e s as f o l l o w s : 

" H i t h e r t o we k n o w th i s g r o w t h o n l y f r o m the l i v e r , i n w h i c h 
i t f o r m s a firm, so l i d , a n d t o l e r a b l y r o u n d e d mass of the size of 
t h e f is t o r even o f a c h i l d ' s head. A t f i r s t s ight i t looks more 
l i k e a pseudoplasm t h a n a l i v i n g a n i m a l pa ra - i t e . I f y o u cu t 
t h r o u g h the t u m o u r , y o u recognise i n i t s i n t e r i o r numerous 
s m a l l caverns , m o s t l y o f i r r e g u l a r shape, and separated f r o m 
one a n o t h e r b y bund le s of connec t ive t issue, more or less t h i c k , 
a n d i n c l u d i n g a t o l e r a b l y t ransparen t j e l l y - l i k e substance. I n 
t h e i n t e r v e n i n g s t roma a blood-vessel or a collapsed b i l e - d u c t 
r u n s hei'e a n d t h e r e ; b u t there is nowhere any trace of t r u e l i ve r 
substance. T h e o u t e r boundar ies of the t u m o u r are i n most 
cases p r e t t y w e l l de f ined , so t ha t the a t t e m p t to cut these 
g r o w t h s ou t is n o t d i f f i c u l t . I n p a r t i c u l a r spots, especially at 
t h e sur face , one somet imes sees w h i t e , m o n i l i f o r m , j o i n t e d lines 
pas s ing o f f f r o m the t u m o u r , a n d even t h i c k e r t e rmina t ions 
w h i c h , perhaps , expand i n the n e i g h b o u r i n g l i v i r -parenchynio 
i n t o new ( m u l t i l o c u l a r ) g roups of d i f f e r e n t size. in one case, 
r e c o r d e d b y V i r c h o w , the g r o w t h ex tended , toge ther w i t h 
( i l i s s o n s capsule, a l o n g way towards the in tes t ine ' T o t h i s 
d e s c r i p t i o n i t m a y be added , tha t the g r o w t h on section p re 
sents an appearance not a l toge ther u n l i k e alveolar c o l l o i d , 
h a v i n g , i n p o i n t o f f ac t , been confounded w i t h that pa tho log ica l 
p r o d u c t , w i t h w h i c h , however , as stated by V i r c h o w , i t has 
n o t h i n g i u c o m m o n . T h i s is p roved not on ly by the occurrence 
o f t h e p a t h o l o g i c a l fea tures above men t ioned , but abo . more 
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p a r t i c u l a r l y , b y the wel l -ascer ta ined presence of echinococcus-
heads i n mos t of t h e so-called a lveo l i . Several hypotheses 
have been b roached w i t h the v i e w of e x p l a i n i n g t h e mode i n 
w h i c h these m u l t i l o c u l a r h y d a t i d g r o w t h s are f o r m e d . V i r c h o w 
t h o u g h t t h a t the echinococcus vesicles were p r i m a r i l y f o r m e d i n 
t h e l y m p h a t i c vessels, w h i l s t Schroder v a n der K o l k supposed 
t h a t t h e y o r i g i n a l l y t o o k up t h e i r abode i n the b i l i a r y ducts . 
A l t h o u g h , t h a n k s to the courtesy of Professor A r n o l d H e l l e r i n 
g i v i n g me a specimen, I have been enabled t o c o n f i r m m u c h t h a t 
has been w r i t t e n i n respect of the m o r b i d appearances, I can 
a d d n o t h i n g towards t h e so lu t ion of t h e d i f f i c u l t y i n ques t ion . 
U n t i l l a t e ly i t was supposed t h a t t h e m u l t i l o c u l a r v a r i e t y of 
h y d a t i d s o n l y ex i s t ed i n m a n , b u t Professor B o l l i n g e r has 
encounte red i t i n the l i v e r of a calf . 

Se l ec t ing any o r d i n a r y f r e s h example of the exogenous k i n d , 
a n d l a y i n g t h e t u m o u r open w i t l x ^ a scalpel, we no t ice i n the 

first ins tance an escape 
of a clear t ransparen t , 
a m b e r - c o l o u r e d , fluid. 
T h i s p r e v i o u s l y caused 
t h e d is tens ion o f t h e 
sac. I f t h e t u m o u r is 
l a rge , t h i s escape w i l l 
p r o b a b l y be f o l l o w e d 
b y a f a l l i n g i n , as i t 
were , o f the g e l a t i n i f o r m 
h y d a t i d m e m b r a n e , i n 
w h i c h case the i n n e r w a l l 
of t he e x t e r n a l a d v e n t i 
t i ous i n v e s t m e n t or t r u e 
fibrous cvs t w i l l be l a i d 
bare . I f t he h y d a t i d be 
n e x t w i t h d r a w n f r o m t h e 
cys t , i t w i l l be seen to 
d i sp lay a pecul ia r t r e m u 
lous m o t i o n , a t t h e same 
t i m e c o i l i n g u p o n i t s e l f 
whe reve r the re is a f r e e -
cu t m a r g i n . F u r t h e r 
e x a m i n a t i o n o f p o r t i o n s 
of the h y d a t i d w i l l show 
t h a t w e have t w o d i s t i n c t 

FIG. 30.- -Ectocyst, endocyst, and brood capsule of Echinococcus. 
From a Zebra. After Huxley. 
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m e m b r a n e s ; a n o u t e r , t h i c k , l a m i n a t e d , homogeneous e las t ic 
l a y e r ( t h e ectocyst o f H u x l e y ) , a n d an i n t e r n a l , t h i n , s o f t , g r a n u 

l a t e d , c o m p a r a t i v e l y i n e l a s t i c l a y e r — t h e endocyst o f t h e same 
a u t h o r . T h e t e r m s are c o n v e n i e n t . T h e ec tocys t i s s t r u c t u r e 
less, c o n s i s t i n g o f a substance c lose ly a l l i e d t o c h i t i n e . F o r t h i s 
a n d o t h e r reasons i t has been c a l l e d t h e c u t i c u l a r l aye r , b u t 
t h e e n d o c y s t i s t h e essent ia l v i t a l p a r t o f t h e a n i m a l , r e p r e 
s e n t i n g a h u g e c o m p o u n d cauda l ves ic le . I n a n h y d a t i d f r o m 
t h e zebra , H u x l e y f o u n d t h a t t h e e n d o c y s t was " n o t m o r e t h a n 
^ t h o f a n i n c h i n t h i c k n e s s , b e i n g composed o f v e r y d e l i c a t e 
cel ls o f ~ ' t o — _ " i n d i a m e t e r , w i t h o u t obv ious n u c l e i ; b u t 
o f t e n c o n t a i n i n g clear , s t r o n g l y r e f r a c t i n g corpusc les , g e n e r a l l y 
a s i n g l e one o n l y i n a c e l l . ' " P r o f . H u x l e y adds : " These 
corpuscles appear t o b e s o l i d , b u t b y t h e a c t i o n o f d i l u t e ace t ic 
a c i d t h e i n t e r i o r g e n e r a l l y clears u p v e r y r a p i d l y , a n d a h o l l o w 
ves ic le i s l e f t o f t h e same size as t h e o r i g i n a l corpusc le . N o 
gas is deve loped d u r i n g t h i s process, a n d s o m e t i m e s t h e 
corpusc les are n o t ac ted u p o n at a l l b y t h e a c i d , a p p e a r i n g t h e n 
t o be of, a f a t t y n a t u r e . A s t r o n g s o l u t i o n o f caus t ic a m m o n i a 
p roduces a c o n c e n t r i c a l l y l a m i n a t e d o r fissured appearance i n 
t h e m . U n d e r pressure a n d w i t h c o m m e n c i n g p u t r e f a c t i o n a 
n u m b e r o f t h e m somet imes f l o w t o g e t h e r i n t o a n i r r e g u l a r o r 
r o u n d e d mass . " 

T h e prec i se m o d e o f d e v e l o p m e n t o f t h e echinococcus-heads 
o r scolices has been a s u b j e c t o f l e n g t h e n e d d i scuss ion b e t w e e n 
L e u c k a r t a n d N a u n y n . A c c o r d i n g t o L e u c k a r t t h e ea r l i es t 
i n d i c a t i o n o f t h e scolex consis ts o f a s l i g h t p a p i l l a r y eminence o n 
t h e i n n e r su r face o f t h e g r a n u l a r endocys t . A f t e r a s h o r t 
p e r i o d t h i s p r o m i n e n c e d i s p l a y s i n i t s i n t e r i o r a v a c u o l e - l i k e 
c a v i t y , t h e l a t t e r b e i n g occup ied , howeve r , w i t h a c lear l i m p i d 
fluid. I t s m a r g i n s become m o r e a n d m o r e c l e a r l y d e f i n e d , u n t i l 
t h e c a v i t y i s b y a n d b y seen t o be l i n e d w i t h a d i s t i n c t c u t i c u l a r 
m e m b r a n e . T h e p a p i l l a i n c r e a s i n g i n size, becomes a t first 
e l o n g a t e d o r o v a l , e v e n t u a l l y s c o l e c i f o r m , o r even, pe rhaps , a 
t r u e echinococcus-head . T h u s f a r t h e d e s c r i p t i o n bears o u t , i n 
a measure , t h e t h e o r e t i c a l n o t i o n s e n t e r t a i n e d b y t h e o l d e r 
a u t h o r s ; b u t t h e d e v e l o p m e n t a l process does n o t s top here . T h e 
s co l ex -deve lopmen t has n o w t o sacr i f ice i t s e l f b y d e v e l o p i n g i n 
i t s i n t e r i o r a b r o o d o f scolices o r echinococcus-heads . I n o t h e r 
w o r d s , i t becomes t r a n s f o r m e d i n t o t h e so-cal led brood-capsules 
o f L e u c k a r t a n d o t h e r au tho r s . These s t ruc tu re s w e r e p r e 
v i o u s l y w e l l k n o w n t o Professors E r a s m u s W i l s o n a n d George 
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B u s k . M r W i l s o n spoke of t h e capsule as <c a delicately thin 
proper membrane, b y w h i c h the Ech inococc i are connected w i t h 
the i n t e r n a l membrane of the acepha locys t" ( f M e d . - C h i r . 
T r a n s . / 1845, v o l . x x v i i i , p . 2 1 ) . M r B u s k descr ibed t h e 
echinococcus-heads as e e a t tached to a c o m m o n c e n t r a l mass b y 

TIG. 31.—Group of Echinococcus-heads, from an hydatid found in the liver of a sheep. 
Magnified about 25 diameters. From a drawing by Professor Busk. 

FIG. 32.—Three brood-capsules, containing Echinococcus-heads. Magnified 76 diameters. 
After Professor Erasmus Wilson. 

shor t pedicles , w h i c h appear t o be composed o f a substance 
m o r e coarsely g r a n u l a r , b y f a r , t h a n t h a t o f w h i c h t h e laminae 
of t h e cys t are f o r m e d . T h i s g r a n u l a r m a t t e r is p r o l o n g e d 
b e y o n d t h e mass of Ech inococc i i n t o a sho r t ped ic le c o m m o n 
t o the who le , a n d b y w h i c h the g r a n u l a t i o n is a t t ached t o t h e 
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i n t e r i o r o f t h e h y d a t i d c y s t . " W h a t M r B u s k he re descr ibes 
as a g r a n u l a t i o n c a n o n l y b e e q u i v a l e n t t o t h e b r o o d - c a p s u l e 

a n d i t s e n t i r e c o n t e n t s , b u t h e e l sewhere speaks o f t h e capsule 
i t s e l f as a u de l i ca t e m e m b r a n o u s e n v e l o p e . " I t s h o u l d b e 
b o r n e i n m i n d t h a t B u s k ' s pape r was c o m m u n i c a t e d t o t h e 
M i c r o s c o p i c a l S o c i e t y so e a r l y as t h e 1 3 t h N o v . , 1 8 4 4 ; b e i n g 
p u b l i s h e d i n t h e ' T r a n s a c t i o n s ' f o r t h a t year . 

I n t h e c o m p l e t e l y d e v e l o p e d s tate t h e echinococcus-heads 
e x h i b i t s o m e w h a t v a r i a b l e cha rac te r s as t o size a n d f o r m , t h e 
l a t t e r d i f f e r ences b e i n g , f o r t h e m o s t p a r t , d e p e n d e n t u p o n t h e i r 
deg ree o f c o n t r a c t i o n a n d v i t a l i t y . I n t h e p e r f e c t c o n d i t i o n 
t h e y v a r y f r o m t h e ^ " t o t h e 

T ' 0 " i n d i a m e t e r , b e i n g u s u 
a l l y a b o u t t h e ^ ' T h e y are 
s o l i d , a n d w h e n s t r e t c h e d o u t 
e x h i b i t a n h o u r - g l a s s - l i k e 
c o n s t r i c t i o n a t t h e cen t r e o f 
t h e b o d y , w h i c h d i v i d e s t h e 
scolex i n t o a n a n t e r i o r p a r t 
s u p p o r t i n g t h e r o s t e l l u m a n d 
suckers , a n d a p o s t e r i o r 
p a r t w h i c h has been c o m 
p a r e d t o t h e cauda l v e s i 
c le o f o r d i n a r y C y s t i c e r c i . 
T h e r o s t e l l u m suppor t s a 
d o u b l e c r o w n o f h o o k s , b u t 
t h e d i s p a r i t y o f t h e t w o series 
i s scarce ly s u f f i c i e n t l y m a r k e d 
t o r e n d e r t h e i r d i s t i n c t i o n o b 
v i o u s . T h e h o o k s o f t h e 
s m a l l e r r o w v a r y i n size f r o m 

T O V t o 5^" o f a n i n c h , w h i l s t 
those o f t h e l a r g e r series are 

f r o m g } 5 t o -, 

FIG 33.—Si-pirate scolex, or echinococcus-head. 
Magnified 500 diameters. After Huxley. I n a l l i n 

stances t h e root-processes are i n c o m p l e t e l y deve loped , a n d c o n 
s e q u e n t l y v a r y i n t h i c k n e s s . T h e y are, as L e u c k a r t also has 

s t a t ed , ap t t o e x h i b i t a b n o r m a l i t i e s . 
I n r e g a r d t o t h e d e v e l o p m e n t o f t h e echinococcus-heads i t 

f u r t h e r r e m a i n s f o r m e t o observe t h a t a d i s t i n c t w a t e r -
vascu la r s y s t e m i s r e cogn i sab l e i n t h e scolices. B y t h e 
i n t e r v e n t i o n o f t h e ped i c l e o f t h e scolex t h i s sy s t em is 
c o n n e c t e d w i t h t h e b rood-capsu le , a n d also w i t h t h e vessels o f 
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t h e m a t e r n a l endocys t . I n the scolex there exis t s a c i r c u l a r 
channel i m m e d i a t e l y be low t h e r o s t e l l u m , a n d th i s r i n g , o n 
e i the r side, g ives o f f t w o vessels w h i c h pass d o w n w a r d s i n a 
t o r tuous manner , i n t e r n a l l y , u n t i l t h e y a r r i v e a t t h e ped ic le 
where t h e y u n i t e t o f o r m t w o channels , w h i c h l a t t e r are 
c o n t i n u e d i n t o the vascular sys tem of t h e m a t e r n a l endocys t . 
I n t h e r e t r a c t e d c o n d i t i o n t h e i r p o s i t i o n , o f course, becomes 
v e r y m u c h a l te red , a n d t h e y f o r m loops o n e i ther side o f t h e 
c e n t r a l l i n e w h i c h m a r k s t h e space l e a d i n g d o w n to t h e 
i n v e r t e d head. N e i t h e r P r o f . H u x l e y n o r m y s e l f have seen 
these vessels, w h i c h L e u c k a r t observed i n t h e scolex i t s e l f , b u t 
H u x l e y d iscerned some apparen t ly loose c i l i a i n t h e g r a n u l a r 
pa renchyma of the b o d y ; t h e i r l o n g i t u d i n a l measurement b e i n g 
about t h e of an i n c h . 

FIG. 34.—An Echinococcus brood-capsule (flattened by pressure). Magnified about 120 diameters. 
From a drawing by Prolessor Busk. 

A s rega rds the p r o d u c t i o n of " nurses " b y t h e p h e n o m e n o n 
of p r o l i f e r a t i o n , I can o n l y r e m a r k t h a t t h e endocys t i s 
p r i m a r i l y concerned . T h e secondary and t e r t i a r y vesicles m u s t 
be r ega rded as so m a n y special bud-deve lopmen t s w h i c h , i n s t ead 
of b e c o m i n g brood-capsules , become daughter -ves ic les a n d 
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g r a n d - d a u g h t e r ves ic les , c o n s t a n t l y d e v e l o p i n g i n t h e i r i n t e r i o r 
s econda ry a n d t e r t i a r y b rood-capsu les a n d scol ices , b u t some

t i m e s , i t w o u l d appear , d e v e l o p i n g n e i t h e r t h e one n o r t h e o t h e r . 
T h i s i s t h e v i e w o f N a u n y n , w h i c h i s s o m e w h a t opposed b y 
L e u c k a r t , w h o h o l d s t h a t t h e vesicles o r d i n a r i l y arise f r o m w i t h i n 
t h e l a y e r s o f t h e ec tocys t . S p e a k i n g o f these d a u g h t e r - h y d a t i d s 
L e u c k a r t r e m a r k s t h a t " N a u n y n denies t h a t t h e y t a k e t h e i r 
o r i g i n b e t w e e n t h e lamellae o f t h e m o t h e r b l a d d e r — a f a c t , h o w 
ever , w h i c h , i n a g r e e m e n t w i t h K u h l a n d D a v a i n e , I have seen 
m o r e t h a n once a n d have f o l l o w e d o u t step b y step.*" F o r m y 
o w n p a r t I i n c l i n e t o t h e b e l i e f t h a t t h e process as o b s e r v e d b y 
L e u c k a r t i s e x c e p t i o n a l , a n d t h a t u n d e r o r d i n a r y c i r cums tances 
i t occurs as N a u n y n has d e s c r i b e d i t . T h u s t h e l o n g a n d s h o r t 
o f t h e w h o l e m a t t e r appears t o be t h a t t h e endocys t is capab le 
o f f o r m i n g s o l i t a r y scolices. Some o f t h e scolices become 
d i f f e r e n t i a t e d t o f o r m b rood-capsu les , a p o r t i o n o f whose i n d i 
v i d u a l echinococcus-heads m a y , i n t h e i r t u r n , become secondary 
b rood-capsu les , w h i l s t o the rs f a i l t o become e i t h e r scolices o r 
b rood-capsu les . I t accords w i t h o u r k n o w l e d g e o f t h e g e n e r a l 
p l a n o f d e v e l o p m e n t t o be l i eve t h a t t h e d a u g h t e r a n d g r a n d 
d a u g h t e r h y d a t i d s are l i k e w i s e p e c u l i a r l y m o d i f i e d scolices. 
T h e y are, i n sho r t , b u d s o f t h e endocys t . 

T h e d i s t r i b u t i o n o f h y d a t i d s t h r o u g h o u t t h e o rgans of t h e 
bea re r , a n d t h e i r p reva lence i n p a r t i c u l a r c o u n t r i e s , has espe
c i a l l y e n g a g e d m y a t t e n t i o n . I have p e r s o n a l l y e x a m i n e d 
u p w a r d s o f a t h o u s a n d p r e p a r a t i o n s o f entozoa i n o u r p u b l i c 
co l l e c t i ons ; a n d o f these, 788 are p r e se rved i n t h e a n a t o m i c a l a n d 
p a t h o l o g i c a l m u s e u m s of t h e m e t r o p o l i s . B y t h i s i n s p e c t i o n I 
h a v e o b t a i n e d a t o l e r a b l y accura te k n o w l e d g e o f t h e p a t h o l o g y , 
l o c a l i s a t i o n a n d e f fec t s p r o d u c e d b y t h e presence o f b l a d d e r -
w o r m s i n a t least 200 u n p u b l i s h e d cases o f h y d a t i d disease. 
M o s t o f o u r m u s e u m s e x h i b i t one o r m o r e specimens t h a t are 
u n i q u e . A f t e r m a k i n g c e r t a i n necessary deduc t i ons , I find t h a t 
I have 192 n e w cases t o a d d t o t h e 135 cases o f h y d a t i d 
disease t h a t I h a d p r e v i o u s l y r e c o r d e d , a f f o r d i n g a t o t a l o f 327 
cases a v a i l a b l e f o r s t a t i s t i c a l purposes . I f an ana lys i s o f these 
cases be m a d e a n d c o m p a r e d w i t h t h e s ta t i s t i c s f u r n i s h e d b y 
D a v a i n e , a n d i f t h e w h o l e be r e d u c e d t o t h e lowes t n u m b e r o f 
p r a c t i c a l l y ava i l ab l e t e r m s , w e at l e n g t h o b t a i n a r e s u l t w h i c h , 
a l t h o u g h i t m a y be o n l y a p p r o x i m a t i v e l y co r r ec t , is never the less 
of m u c h p r a c t i c a l v a l u e a n d s i gn i f i c ance . T h e s t a t i s t i c s i n 
q u e s t i o n s t a n d as f o l l o w s : 
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Organs affected. Davaine. Cobbold. Total. 

165 161 326 
26 45 71 
40 22 62 
30 23 53 
20 22 42 
17 16 33 
12 13 25 
63 25 88 

Total 373 327 700 

I n the m a i n Davaine ' s t ab le and m y o w n show a r e m a r k a b l e 
correspondency, as is seen i n the number s r e f e r r i n g t o h y d a t i d s 
of t he l i v e r , hear t , and bones respect ively . W h e r e our resu l t s 
do n o t correspond the exp lana t ion of the d iscrepancy is s u f f i 
c i e n t l y s imple . The a b d o m i n a l cases here c r e d i t e d as such i n 
Davaine ' s t ab le are p laced b y h i m unde r pelvis, "whilst t h e 
a b d o m i n a l cases i n m y o w n tab le n o t o n l y i n c l u d e t h e pe lv i c 
h y d a t i d s , b u t also t w o spleen cases, a n d n ine teen o thers f r o m 
t h e p e r i t o n e u m and in tes t ines . 

A s the f ac t s here s tand, the l i v e r cases compr ise n e a r l y 
46^ per cent . I n a l a rge n u m b e r of cases the entozoon has 
t a k e n u p i t s abode i n organs of v i t a l impor t ance . I f s t a t i s t i 
cians a n d off icers of h e a l t h w o u l d o b t a i n an adequate concep
t i o n of t h e f a t a l capabi l i t ies of parasites, t h e y shou ld consider 
these data . I n 6 per cent, o f a l l these cases t h e b l adde r w o r m 
has f o u n d i t s w a y i n t o the b r a i n , a n d of course p r o v e d f a t a l t o 
t h e bea re r s ; i n about 3 | per cent, more t h e y t o o k u p t h e i r 
residence i n the hear t , also p r o v i n g f a t a l ; w h i l s t o f a l l t h e 
o the r cases p u t t oge the r I r e c k o n t ha t n o t less t h a n 15 per cent . 
were concerned i n b r i n g i n g about the dea th of t h e i r hosts. I 
p r o b a b l y under ra te the f a t a l capabi l i t ies o f echinococcus disease 
w h e n I express the c o n v i c t i o n t h a t h y d a t i d s p r o v e f a t a l t o 25 
per cent, of a l l t h e i r h u m a n v i c t i m s . 

T h e r ecen t ly p u b l i s h e d analysis of 983 cases b y D r A l b e r t 
Neisser a f fo rds s i m i l a r resul t s . O f these, 4 5 1 were r e f e r a b l e 
to t h e l i v e r , or 45*765 per cent . T h e o the r cases, r e d u c e d as 
above, show i n the m a i n a s i m i l a r correspondency. 

I t m a y be asked i f these f ac t s a f f o r d us any assistance i n 
d e t e r m i n i n g the a m o u n t of i n j u r y t h a t we , as a people , sus ta in 
e i the r d i r e c t l y or i n d i r e c t l y f r o m h y d a t i d s . O n c a r e f u l l y 
r e v i e w i n g a l l the da ta be fo re me, I m a y say t h a t i t is d i f f i c u l t 



CESTODA 123 

t o d r a w v e r y p rec i se c o n c l u s i o n s ; a l b e i t i t i s n o t m e r e guess
w o r k w h e n I assert t h a t i n t h e U n i t e d K i n g d o m severa l h u n 
d r e d h u m a n dea ths o c c u r a n n u a l l y f r o m t h i s cause. I n some 
o t h e r c o u n t r i e s t h e p r o p o r t i o n i s f a r g r e a t e r ; t h e o f t - q u o t e d 
case o f I c e l a n d , w h e r e t h e d i s o r d e r i s f a t a l l y e n d e m i c , s t i l l 
s t a n d i n g a t t h e h e a d o f t h e a f f l i c t e d t e r r i t o r i e s . 

O u r A u s t r a l i a n co lonies are p r o b a b l y e n t i t l e d t o t h e n e x t 
p l ace o f d i s t i n c t i o n i n t h i s r espec t . W e have s t r o n g a n d 
r e c e n t ev idence o f t h e t r u t h o f t h i s s t a t e m e n t . T h u s a w r i t e r 
i n t h e ' A u s t r a l i a n M e d . a n d S u r g . R e v i e w ' says : " T h i s d i s 
ease i s b e c o m i n g u n p l e a s a n t l y f r e q u e n t , a n d a t p resen t w e h a v e 
n o r e l i a b l e m o d e o f t r e a t m e n t , e i t h e r t h e o r e t i c a l o r empir ica l .** 
A n o t h e r w r i t e r observes ( f M e l b o u r n e A r g u s , " M a y 1 8 t h , 1874 ) , 
" H y d a t i d disease i s e n d e m i c i n t h i s c o l o n y ; a n d , t h o u g h n o t 
so c o n s t a n t l y m e t w i t h as i n I c e l a n d , w e m a y p r o b a b l y c l a i m 
t h e d o u b t f u l h o n o r o f h o l d i n g t h e second place i n t h e l i s t o f 
c o u n t r i e s so a f f ec t ed . " ' I n t h e ' A r g u s ' f o r J u n e 2 0 t h o f t h e 
same yea r , a n o t h e r w r i t e r r e f e r s t o t h e f r e q u e n t no t ices o f 
cases o f h y d a t i d s p u b l i s h e d i n t h e v a r i o u s loca l newspapers . A 
r e t i r e d m e d i c a l m a n , t h e l a t e M r J . P R o w e , w r i t i n g i n t h e e M e l 
b o u r n e L e a d e r ' (Sep t . 7 t h , 1872 ) , i n c i d e n t a l l y r e m a r k e d o n t h e 
" n o t a b l e increase o f h y d a t i d disease i n t h e h u m a n sub jec t . " ' 
A g a i n , s t i l l m o r e s a t i s f a c t o r y evidence is a f f o r d e d b y a r e v i e w e r 
i n t h e ' L e a d e r ' o f t h e 31s t J a n u a r y , 1874. C o m m e n t i n g o n 
m y m a n u a l , he n o t o n l y t akes occasion t o speak of t h e p r e v a 
lence o f h y d a t i d s g e n e r a l l y , b u t also suppl ies t h a t k i n d o f 
accura te s t a t i s t i c a l ev idence o f w h i c h w e so m u c h s t a n d i n need . 
H e g i v e s t h e f o l l o w i n g t a b l e , s h o w i n g t h e n u m b e r o f deaths 
f r o m h y d a t i d s i n V i c t o r i a f o r e l even years . I t is i n s t r u c t i v e i n 
m a n y w a y s . 

Years. Males. Females. Total. 

1862, 3 2 5 
1863 3 2 5 
1864 6 3 9 
1865 9 6 15 
1866 .. 18 7 25 
1867 13 12 25 
1868 21 12 33 
1869 12 10 22 
1870 10 7 17 
1871 6 9 15 
1872 24 5 29 

Total deaths in eleven years 125 75 200 
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To employ t h e w r i t e r ' s o w n words , " t h i s m o r t a l i t y g ives o n l y 
a f a i n t n o t i o n of the ex t r eme prevalence of hyda t i d s i n V i c t o r i a , 
since n u m b e r s of cases are cu red b y t a p p i n g , a n d o therwise b y 
m e d i c a l t r e a t m e n t , or b y spontaneous b u r s t i n g of the cysts. '" 
H y d a t i d s are o f t e n f o u n d post m o r t e m where t h e i r presence has 
never been suspected d u r i n g l i f e . " To meet w i t h h y d a t i d s as a 
cause of deranged h e a l t h is n o w a m a t t e r of d a i l y expec t a t i on 
w i t h every med ica l p r ac t i t i one r . ' " L a s t l y , D r D o u g a n B i r d , i n 
h is able b r o c h u r e on ' H y d a t i d s o f the L u n g , " f u l l y c o n f i r m s 
these s ta tements , r e m a r k i n g t h a t the r i c h a n d poor o f t h e A u s 
t r a l i a n me t ropo l i s suf fe r j u s t as m u c h f r o m h y d a t i d s as do e i the r 
the shepherds of the wes t e rn p la ins , o r t h e m i n e r s o f B a l l a r a t 
a n d Sandhurs t . 

Such are the fac t s f r o m A u s t r a l i a . A s r ega rds h o m e e v i 
dence, so f a r as I a m aware, l i t t l e o r n o t h i n g has been done 
t o w a r d s secur ing an accurate es t imate o f t h e m o r t a l i t y i n 
E n g l a n d f r o m echinococcus disease. T h e r epor t s o f t h e R e g i s 
t r a r General g i v e no su f f i c i en t s i g n . The e x p l a n a t i o n is n o t f a r 
t o seek, since f o r t h e mos t p a r t h y d a t i d s are e i the r classed 
w i t h diseases of the l i v e r , or w i t h those of t h e o ther o rgans i n 
w h i c h t h e y happen t o have been present . 

One of the mos t va luab le c o n t r i b u t i o n s t o ou r k n o w l e d g e o f 
t h e prevalence of h y d a t i d disease a f f e c t i n g an ima l s i s t h a t 
supp l i ed b y D r O l e g h o r n , f r o m a s t a t i s t i ca l t ab le cons t ruc t ed 
b y t h e execu t ive commissar ia t of f icers s ta t ioned at M o o l t a n . 
T h e r e c o r d i n ques t ion shows t h a t o u t of 2109 s l augh te r ed 
an imals , no f e w e r t h a n 899 were a f f ec t ed w i t h h y d a t i d 
disease. T h i s is equal t o more t h a n f o r t y - t w o pe r cent . I n 
the m a j o r i t y o f cases, b o t h the l u n g s a n d l i v e r were a f f ec t ed , 
cysts were f o u n d 829 t i m e s i n the l i v e r a n d 726 time's i n t h e 
l u n g s . I n a f e w instances t h e y were p resen t i n t h e k i d n e y s , 
a n d also occasional ly i n t h e spleen. T h e in fe rence f r o m a l l 
t h i s is t h a t i n I n d i a , i f n o t elsewhere, t he echinococcus disease 
is m u c h less c o m m o n i n m a n t h a n i t is i n an ima l s . T h e 
e x p l a n a t i o n is s imple enough , since ca t t l e have more r eady access 
t o , a n d less scruple i n p a r t a k i n g o f filthy w a t e r a n d f o o d i n 
or u p o n w h i c h t h e eggs o f t h e Tcenia echinococcus a b o u n d . 

I n t o p u r e l y p rofess iona l quest ions connected w i t h t h e t r e a t 
m e n t of t h e echinococcus m a l a d y I do n o t here e n t e r ; neve r 
theless, i n connec t ion w i t h h y g i e n e I m a y observe t h a t t h e 
prevalence of h y d a t i d s i n any c o u n t r y is s t r i c t l y dependen t 
u p o n the hab i t s of t h e people . The close i n t i m a c y s u b s i s t i n g 
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b e t w e e n t h e p e a s a n t r y a n d t h e i r can ine c o m p a n i o n s is t h e 
p r i m a r y source o f t h e e n d e m i c ; a n d w h e r e dogs are n o t k e p t , 
i t is w e l l n i g h i m p o s s i b l e t h a t t h e disease s h o u l d be c o n t r a c t e d . 
T h e f a c t t h a t e v e r y I c e l a n d i c peasant possesses, o n an average , 
s i x d o g s , a n d t h a t these dogs share t h e same d w e l l i n g ( e a t i n g 
o f f t h e same p l a t e s a n d e n j o y i n g m a n y o t h e r p r i v i l e g e s o f 
i n t i m a t e r e l a t i o n s h i p ) s u f f i c i e n t l y e x p l a i n s t h e f r e q u e n c y o f 
h y d a t i d s i n t h a t c o u n t r y . A c c o r d i n g t o K r a b b e , t h e s e x u a l l y 
m a t u r e Tcenice occu r i n 28 p . c. o f I c e l a n d i c dogs , whereas i n 
C o p e n h a g e n he f o u n d i t t w i c e o n l y i n 500 dogs e x a m i n e d . I n 
h i s w o r k ( q u o t e d b e l o w , p . 58 , o r F T . E d i t . , p . 60) K r a b b e 
c o m m e n t s o n a sensa t iona l passage w h i c h , i n m y i n t r o d u c t o r y 
t r e a t i s e ( p . 2 8 3 ) , I h a d q u o t e d f r o m a p o p u l a r m e m o i r b y 
L e u c k a r t (' U n s e r e Z e i t , " s. 654 , 1 8 6 2 ) . T h e p r a c t i t i o n e r s 
w h o m w e h a d s p o k e n o f as " q u a c k s " are m o s t l y homoeopaths ; 
a n d i t appears t h a t even those w h o are n o t i n a n y l e g a l sense 
p r o f e s s i o n a l m e n " t r e a t t h e i r p a t i e n t s m u c h i n t h e same w a y 
as o r d i n a r y m e d i c a l m e n . " I t s i m p l y comes t o t h i s , t h a t , 
i n s t e a d o f dog's excrement f o r m i n g w i t h t h e a f o r e s a i d " quacks '" 
a consp icuous o r c o m m o n r e m e d y (as L e u c k a r t ' s d e s c r i p t i o n h a d 
l e d m e t o i n f e r ) , t h i s n a s t y d r u g is n o w r a r e l y a d m i n i s t e r e d , 
a n d b y t h e g r o s s l y i g n o r a n t o n l y . 

U p t o t h e p resen t t i m e no pe r son has seen t h e Tcenia echino
coccus i n a n y E n g l i s h d o g w h i c h has n o t been p r e v i o u s l y m a d e 
t h e s u b j e c t o f e x p e r i m e n t , b u t c o n s i d e r i n g t h e p reva lence o f 
h y d a t i d disease a m o n g s t us, t h e r e can be n o d o u b t t h a t 
E n g l i s h dogs are q u i t e as m u c h i f n o t m o r e i n f e s t e d t h a n c o n t i 
n e n t a l ones. P r o b a b l y , a t leas t one p e r cent , o f o u r dogs h a r b o u r 
t h e m a t u r e t a p e w o r m . C e r t a i n l y a g r e a t deal o f g o o d m i g h t 
accrue f r o m t h e a c q u i s i t i o n o f m o r e e x t e n d e d ev idence respect 
i n g t h e p r e v a l e n c e o f t h i s a n d o t h e r f o r m s o f entozoa i n f e s t i n g 
m a n a n d a n i m a l s i n t h i s c o u n t r y . 

F r o m Sch le i sner ' s t a b l e i t appears t h a t h y d a t i d s are m o r e 
f r e q u e n t i n w o m e n t h a n i n m e n . A p p a r e n t l y , i t i s n o t so i n 
A u s t r a l i a . A s r e g a r d s I c e l a n d t h e e x p l a n a t i o n m u s t be s o u g h t 
f o r i n t h e d i f f e r e n t h a b i t s o f l i f e . N o d o u b t , w a t e r used as d r i n k 
b y w o m e n is c o n s t a n t l y o b t a i n e d f r o m suppl ies i n t h e i m m e d i a t e 
n e i g h b o u r h o o d o f d w e l l i n g s , a n d i n l oca l i t i e s t o w h i c h dogs 
have c o n t i n u a l access. T h e c o m p a r a t i v e r a r i t y o f t h e ech ino 
coccus disease a m o n g s t sa i lors i s n o t so m u c h dependen t u p o n 
t h e c i r c u m s t a n c e t h a t seamen's d i e t u s u a l l y consis ts o f sa l t ed 
p r o v i s i o n s , as u p o n t h e f a c t t h a t these m e n can se ldom have 
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o p p o r t u n i t i e s of p r o c u r i n g w a t e r f r o m loca l i t i es whe re dogs 
abound . I n r e g a r d to w a t e r d r i n k i n g , t he re is g r o u n d f o r 
b e l i e v i n g t h a t the a d d i t i o n of a v e r y l i t t l e a l coho l is s u f f i c i e n t 
to des t roy the s i x - h o o k e d embryos of Tesnia echinococcus w h i l s t 
s t i l l in ovo ; a n d the re is no d o u b t t h a t w a t e r ra ised to a t e m 
pera tu re of 2 1 2 ° F a h r . w i l l a lways ensure the d e s t r u c t i o n o f t h e 
larvae. B o i l e d wa t e r b y i t s e l f is b y no means pa la tab le . T h e 
reason w h y the upper classes compara t ive ly se ldom suf fe r f r o m 
h y d a t i d s m a y be a t t r i b u t e d to the c i rcumstance t h a t those f e w 
w h o d r i n k wa te r t a k e the v e r y p rope r p recau t ion t o see t h a t i t 
is e i the r " p u m p " or f r e s h s p r i n g wa te r i n w h i c h no l i v i n g 
s i x -hooked embryos are l i k e l y to ex is t . So f a r as h y d a t i d s are 
concerned, w i n e a n d beer d r i n k i n g is p re fe rab le t o wa te r -
d r i n k i n g ; y e t i f wa te r is c a r e f u l l y filtered no e v i l of t h e pa ra 
s i t i c k i n d can poss ib ly resu l t f r o m i t s i m b i b i t i o n . A n o r d i n a r y 
charcoa l filter w i l l e f f ec tua l l y p reven t t h e passage of t h e ova , 
since t h e i r d iamete r is nea r ly ~ of an i n c h . 

F r o m w h a t has been s ta ted i t f o l l o w s t h a t personal a n d 
genera l cleanliness are e m i n e n t l y serviceable as p r even t ions 
aga ins t i n f e c t i o n , b u t t o ensure pe r f ec t success o ther p recaut ions 
m u s t be exercised, especial ly i n r e l a t i o n t o o u r con tac t w i t h 
a n d managemen t of dogs. L e u c k a r t pu t s t h i s v e r y c lea r ly w h e n 
he says : — " I n o rder t o escape t h e dangers of i n f e c t i o n , t h e 
d o g mus t be wa tched , n o t o n l y w i t h i n the house, b u t w h i l s t he 
is outs ide of i t . H e m u s t n o t be a l l o w e d to v i s i t e i t he r 
s laughter-houses or knacker ies , a n d care m u s t be t a k e n t h a t 
n e i t h e r the of fa l s n o r h y d a t i d s f o u n d i n such places are acces
s ib le to h i m . I n t h i s m a t t e r t h e san i ta ry inspec tor has m a n y 
i m p o r t a n t du t ies t o p e r f o r m . T h e carelessness w i t h w h i c h 
these of fa l s have h i t h e r t o been disposed of , o r even pu rpose ly 
g i v e n to the d o g , m u s t no l onge r be p e r m i t t e d i f t he w e l f a r e 
of t h e d iges t i ve organs of m a n k i n d is to be cons idered . 
W h a t blessed resul ts may f o l l o w f r o m these precaut ions m a y 
be r e a d i l y ga the red f r o m the cons ide ra t ion o f t h e f a c t t h a t , 
at the present t i m e , a lmos t t h e s i x t h p a r t of a l l t he i n h a b i t a n t s 
a n n u a l l y d y i n g i n I c e l a n d f a l l v i c t i m s to t h e echinococcus 
e p i d e m i c ' " (1. c , s. 654) . S i m i l a r measures h a d p r e v i o u s l y 
been r ecommended i n less e x p l i c i t t e rms b y K i i c h e n m e i s t e r , 
w h o i n e f fec t r e m a r k e d t h a t t h e p r i n c i p a l t h i n g was t o ensure 
t h e de s t ruc t i on of t h e echinococcus vesicles. H e also r e c o m 
m e n d e d the expu l s ion a n d a n n i h i l a t i o n of the Tesnia echinococcus. 
I n o rde r to c a r r y ou t t h i s idea, i t was sugges ted b y D r L e a r e d 
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t h a t e v e r y clog s h o u l d be p e r i o d i c a l l y p h y s i c k e d , a n d t h a t a l l 

t h e e x c r e t a , t a p e w o r m s i n c l u d e d , s h o u l d be b u r i e d a t a c o n 
s ide rab l e d e p t h i n t h e s o i l . I a d v i s e d , h o w e v e r , t h a t i n p lace 

o f b u r y i n g t h e e x c r e t a , they should, in all cases, be burnt. I 
h a d , i n d e e d , l o n g p r e v i o u s l y u r g e d t h i s measure ( i n a pape r 
" o n t h e Sclerostoma c a u s i n g t h e gape-disease o f f o w l s / " 
p u b l i s h e d i n 1861 ) , w i t h t h e v i e w o f l e s sen ing t h e p reva lence o f 
en tozoa i n g e n e r a l , w h e t h e r o f m a n o r a n i m a l s . T h e r u l e I 
s u g g e s t e d s tood as f o l l o w s : — A l l entozoa which are not preserved 
for scientific investigation or experiment should be thoroughly 
destroyed by fire, when practicable, and under no circumstances 
whatever should they be thrown aside as harmless refuse. A s 
an a d d i t i o n a l s e c u r i t y I r e c o m m e n d e d t h a t b o i l i n g h o t w a t e r 
b e occas iona l ly t h r o w n over t h e floor o f a l l k e n n e l s w h e r e dogs 
are k e p t . I n t h i s w a y n o t o n l y w o u l d t h e escaped t a p e w o r m s 
be e f f e c t u a l l y d e s t r o y e d , b u t also t h e i r eggs a n d e g g - c o n t e n t s , 
i n c l u d i n g t h e s i x - h o o k e d e m b r y o s . These measures w e r e a g a i n 
a d v o c a t e d a t t h e C a m b r i d g e M e e t i n g o f t h e B r i t i s h A s s o c i a t i o n 
i n 1862 , a n d also m o r e f u l l y i n a paper c o m m u n i c a t e d t o t h e 
Z o o l o g i c a l S o c i e t y , d u r i n g t h e a u t u m n of t h e same yea r ( f P r o 
ceedings," v o l . x x x , p t . 3, p p . 288 , 3 1 5 ) . 

A s t h e scope a n d t e n d e n c y o f t h i s w o r k p r ec lude t h e t e x t u a l 
a d m i s s i o n o f c l i n i c a l de ta i l s , I m u s t l i m i t m y r e m a i n i n g obser
v a t i o n s t o t h e p a t h o l o g y of h y d a t i d disease. A t v e r y g r e a t 
l a b o r , p u r s u e d a t d i s t a n t i n t e r v a l s d u r i n g a p e r i o d of t e n years , 
I s o u g h t t o a s c e r t a i n t h e p r o b a b l e e x t e n t a n d f a t a l i t y o f t h i s 
f o r m o f p a r a s i t i s m i n E n g l a n d , b y g o i n g ove r such evidence as 
o u r p a t h o l o g i c a l m u s e u m s m i g h t s u p p l y . A l t h o u g h , f r o m a s ta
t i s t i c a l p o i n t o f v i e w , t h e i n v e s t i g a t i o n c o u l d h a r d l y be e x p e c t e d 
t o y i e l d a n y v e r y s t r i k i n g r e s u l t s ; y e t c l i n i c a l l y v i e w e d t h e 
s t u d y was m o s t i n s t r u c t i v e . T h e ev idence w h i c h I t h u s p r o 
c u r e d o f n u m e r o u s s low a n d p a i n f u l deaths f r o m echinococcus 
disease, f u r t h e r s t i m u l a t e d m e t o p lace a s u m m a r y o f t h e f a c t s 
o n r e c o r d . P h y s i c i a n s , surgeons , s c i e n t i f i c p a t h o l o g i s t s , a n d 
v e t e r i n a r y p r a c t i t i o n e r s are a l i k e i n t e r e s t e d i n t h e s t u d y o f 
h y d a t i d d i sease ; a n d I h a d n o t p roceeded f a r i n m y c a r e f u l 
i n v e s t i g a t i o n b e f o r e i t became e v i d e n t t o m e t h a t v e r y g r e a t 
p r a c t i c a l r e su l t s w o u l d ensue i f , i n t h i s k i n d of e f f o r t , t h e p r i n 
c i p l e o f d i v i s i o n o f l a b o r h a d f u l l p l a y . A t a l l events , w i t h i n 
these m u s e u m s l i e concea led a mass o f p a t h o l o g i c a l da t a w h i c h , 
a l t h o u g h w e l l w i t h i n r each , have n o t been u t i l i s e d to t h e e x t e n t 

t h e y o u g h t t o have been . 
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A s a s tuden t of parasites f o r some t h i r t y years , I m u s t 
w i t h o u t offence be p e r m i t t e d to p ro tes t agains t t h e too 
f r e q u e n t omiss ion of parasites i n s ta t i s t i ca l evidence as a 
cause of m o r t a l i t y . F r o m fac t s w i t h i n m y o w n k n o w l e d g e I 
can c o n f i d e n t l y assert t h a t parasites i n genera l , a n d h y d a t i d s i n 
p a r t i c u l a r , p l a y a f a r m o r e i m p o r t a n t p a r t i n t h e p r o d u c t i o n o f 
disease a n d dea th t h a n is c o m m o n l y supposed. I n s a y i n g t h u s 
m u c h , however , I a m n o t insens ib le to the f a c t t ha t , i n r ecen t 
t imes , new methods of t r e a t m e n t c o m b i n e d w i t h h i g h e r s u r g i c a l 
s k i l l , have g r e a t l y t ended to lessen the f a t a l i t y o f t h i s a f f e c t i o n . 
I n t h i s connec t ion I w o u l d especial ly r e f e r t o the r eco rded 
experiences o f an able co lon ia l surgeon, D r MacGr i l l i v ray , as 
made k n o w n i n the pages of the e A u s t r a l i a n M e d i c a l Jou rna l . " 
The able surgeon to the B e n d i g o H o s p i t a l , t r e a t e d as i n - p a t i e n t s , 
f r o m 1862 t o 1872, inc lus ive , no f e w e r t h a n s e v e n t y - f o u r cases 
of h y d a t i d disease. H e operated o n f i f t y - e i g h t of t h e m . T w o 
pa t i en t s were t apped f o r t e m p o r a r y r e l i e f (as t h e y w e r e d y i n g 
of o the r diseases); a n d o f the r e m a i n i n g f i f t y - s i x o n l y e leven 
d i e d . N o f e w e r t h a n f o r t y - f i v e were d i scha rged cured—a f a c t 
r e d o u n d i n g l a r g e l y , I shou ld t h i n k , t o the c r e d i t o f A u s t r a l i a n 
su rge ry . 

I n reference t o m u s e u m evidence I have no he s i t a t i on i n 
s a y i n g t h a t the p a t h o l o g i c a l co l lec t ions i n t h e m e t r o p o l i s 
a b o u n d i n ra re a n d r e m a r k a b l e i l l u s t r a t i o n s of h y d a t i d disease ; 
mos t of the prepara t ions b e i n g p r a c t i c a l l y k n o w n o n l y t o such 
f e w members o f t h e m e d i c a l p rofess ion as have been at some 
t i m e or o ther o f f i c i a l l y connected w i t h t h e museums. N o t 
w i t h o u t jus t i ce , cura tors o f t e n c o m p l a i n t h a t t h e i r w o r k a n d 
catalogues are t u r n e d to l i t t l e account . A s a f o r m e r conserva tor 
o f t he E d i n b u r g h U n i v e r s i t y A n a t o m i c a l M u s e u m (1851-56) , a n d 
subsequent ly as m u s e u m - c u r a t o r a t t he M i d d l e s e x H o s p i t a l 
M e d i c a l Col lege , I am i n a p o s i t i o n t o sympath i se w i t h t h e m . 
V a l u a b l e , however , as the catalogues are, i t is o f t e n necessary 
t o m a k e a close in spec t ion of t h e prepara t ions i n o r d e r t o a r r i v e 
a t a cor rec t i n t e r p r e t a t i o n of the fac t s presented. 

A l t h o u g h the entozoal prepara t ions i n the m u s e u m a t t ached 
t o S t B a r t h o l o m e w ' s H o s p i t a l are, c o m p a r a t i v e l y speak ing , 
f e w i n n u m b e r , the re are some choice specimens o f h y d a t i d 
disease. The re is a r e m a r k a b l e case i n w h i c h h y d a t i d s i n v a d e d 
t h e r i g h t ha l f of t h e bones of t h e pe lv is ; dea th r e s u l t i n g f r o m 
suppura t ive i n f l a m m a t i o n of t h e cysts . T h i s p a t i e n t , a w o m a n , 
h a d also another h y d a t i d cys t w h i c h was connec ted w i t h the 
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o v a r y . A m o n g s t t h e series c o n t r i b u t e d b y D r F a r r e , t he re i s 
a case r e p r e s e n t e d w h e r e a l a r g e c y s t c o n t a i n i n g n u m e r o u s 
h y d a t i d s ( C o c c u p i e d t h e p e l v i s o f an i n f a n t a n d p r o d u c e d r e t e n 
t i o n o f u r i n e / " w h i c h u l t i m a t e l y p r o v e d f a t a l . T h e r e are also 
severa l fine examples o f h y d a t i d s f r o m t h e o m e n t u m ( D r F a r r e ' s 
case), besides a g o o d spec imen o f acephalocys ts c o n n e c t e d w i t h 
t h e vesiculse seminales . T h e r e are t w o o t h e r cases i n w h i c h 
these l a r v a l en tozoa w e r e passed w i t h t h e u r i n e . A t t h e t i m e 
w h e n I m a d e m y i n s p e c t i o n , t h e e n t i r e series r e p r e s e n t e d 
t w e n t y - f i v e separate cases, o f w h i c h o n l y one appears t o have 
been p u b l i s h e d i n d e t a i l ( M r E v a n s ' s case, ' M e d i c o - C h i r u r g i c a l 
T r a n s a c t i o n s / 1 8 3 2 ) . I n a d d i t i o n t o t h e above , I m u s t n o t 
o m i t t o p a r t i c u l a r i s e t w o i n s t r u c t i v e p r e p a r a t i o n s i l l u s t r a t i v e 
o f a case i n w h i c h an h y d a t i d was l o d g e d i n t h e r i g h t 
h a l f o f t h e c e r e b r u m . T h i s was f r o m a g i r l i n w h o m head 
s y m p t o m s s h o w e d themselves a yea r be fo re dea th , a n d i n w h o m 
t h e r e was p a r t i a l h e m i p l e g i a o f t h e l e f t s ide. I m a y a d d t h a t 
t h e r e i s also i n t h e series a d o u b t f u l l y g e n u i n e e x a m p l e o f 
h y d a t i d s o f t h e breas t . 

T h e c o l l e c t i o n i n c o n n e c t i o n w i t h t h e W e s t m i n s t e r H o s p i t a l 
c o n t a i n s severa l h i g h l y i n t e r e s t i n g specimens o f entozoa (one 
o f w h i c h I be l i eve t o be a l t o g e t h e r u n i q u e ) , b u t i t i s b y n o 
means r i c h i n t h e m a t t e r o f h y d a t i d s . O u t o f ' a score o f 
p r e p a r a t i o n s o f paras i tes o f v a r i o u s k i n d s , o n l y f o u r ( a p p a r e n t l y 
r e p r e s e n t i n g t h e same n u m b e r o f cases) are h y d a t i d s , a l l o f 
w h i c h appear t o have been connec t ed w i t h t h e l i v e r . T w o are 
c e r t a i n l y so, one of t h e l a t t e r ( M r H o l t h o u s e ' s case) s h o w i n g 
calcareous d e g e n e r a t i o n . 

T h e m u s e u m connec ted w i t h S t M a r y ' s H o s p i t a l M e d i c a l 
Schoo l , i n a d d i t i o n t o several l i v e r cases, con ta ins one i n t e r e s t 
i n g e x a m p l e o f h y d a t i d s o f t h e l u n g ( D r Chamber s ' s case), a n d 
also t h r e e v a l u a b l e p r e p a r a t i o n s i l l u s t r a t i n g M r Coulson ' s 
r e m a r k a b l e case o f h y d a t i d s a f f e c t i n g the t i b i a . One o f t h e 
p r e p a r a t i o n s shows t h e bone i t s e l f , w h i c h was e v e n t u a l l y r e m o v e d 
a t t h e j o i n t , t h e o p e r a t i o n h a v i n g been p e r f o r m e d b y M r 

Spencer W e l l s . 
H e r e , pe rhaps , i t w i l l n o t be o u t o f place t o m e n t i o n as a 

f a c t o f spec ia l c l i n i c a l i n t e r e s t t h a t I have encoun te r ed r eco rds 
o f no f e w e r t h a n n i n e o t h e r s i m i l a r cases w h e r e h y d a t i d s 
have t a k e n u p t h e i r abode i n t h e t i b i a , g e n e r a l l y s e l e c t i n g 
t h e head o r u p p e r p a r t o f t h e bone . Some of m y notes have 
been m i s l a i d , b u t , s p e a k i n g f r o m r e c o l l e c t i o n , one o f t h e 

9 
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choicest specimens w h i c h I have e x a m i n e d is t h a t c o n t a i n e d 
i n the p a t h o l o g i c a l m u s e u m of the N o t t i n g h a m H o s p i t a l . 

"When I f i r s t w e n t over the co l l ec t i on of t h e M i d d l e s e x 
H o s p i t a l M u s e u m , I f o u n d i t t o c o n t a i n f i f t y - f o u r p r epa ra t i ons 
of entozoa, of w h i c h some f o u r t e e n o n l y were t r u e h y d a t i d s , 
r e p r e s e n t i n g as m a n y separate cases. The re are n o w u p w a r d s 
of a score of p repara t ions of h y d a t i d s , several of t h e cases 
h a v i n g a l ready h a d ample j u s t i c e done t o t h e m b y D r M u r c h i s o n 
i n h i s w e l l - k n o w n m e m o i r ( ' E d i n b . M e d . J o u r n . / D e c , 1865) . 
A m o n g s t the mos t i n t e r e s t i n g prepara t ions I w o u l d especia l ly 
c a l l a t t e n t i o n t o t w o f ine a n d genuine specimens f r o m t h e 
k i d n e y , ano ther v e r y l a rge example o f an h y d a t i d s i t ua t ed 
be tween the b l adde r a n d r e c t u m , a s imple acephalocyst r e m o v e d 
f r o m the o r b i t ( M r H u l k e ' s case), a n d the h y d a t i d r e m o v e d 
f r o m the a x i l l a b y t h e l a t e M r Charles M o o r e . T h e r e is a j a r 
c o n t a i n i n g hundreds of h y d a t i d s t h a t were t a k e n f r o m t h e 
tho rac ic c a v i t y of a d i s s ec t i ng - room sub jec t , w h o was r e p o r t e d 
t o have d i e d o f ph th i s i s • a n d there is another p r e p a r a t i o n of an 
h y d a t i d of the hear t , w h i c h also p r o v e d f a t a l , w i t h o u t t he re 
h a v i n g been t h e s l igh tes t suspic ion e n t e r t a i n e d as t o t h e t r u e 
na tu re of the disease. F o r t h i s f i n e p r e p a r a t i o n t h e m u s e u m 
stands i n d e b t e d t o D r M o x o n , o f G u y ' s H o s p i t a l . Several o f 
t h e l i v e r cases are p a r t i c u l a r l y i n s t r u c t i v e ; b u t amongs t t h e 
specimens presented b y M r M i t c h e l l H e n r y i s a s m a l l b o t t l e f u l l 
of m i n u t e h y d a t i d vesicles, a l l o f w h i c h were r e m o v e d f r o m t h e 
i n t e r i o r of the t i b i a . T h e h i s t o r y of t h i s case has been l o s t ; 
and , u n f o r t u n a t e l y , t he bone f r o m w h i c h t h e paras i tes were 
t a k e n does n o t appear to have been p rese rved . 

T h e m u s e u m connected w i t h K i n g ' s Col lege conta ins a t 
least a dozen good specimens o f l i v e r h y d a t i d s , several o f t h e 
cases b e i n g o f special i n t e res t f r o m a p a t h o l o g i c a l p o i n t o f 
v i e w . The re are t w o r e m a r k a b l y f i n e examples o f h y d a t i d s 
c o n t r i b u t e d b y D r Hoope r , t he parasi tes i n one case a f f e c t i n g 
t h e spleen, and i n the o ther i n v o l v i n g the o v a r y a n d u t e ru s . 
T h e spleen con ta ined numerous encys ted h y d a t i d s , w h i l s t t h e 
u t e r i n e organs e x h i b i t e d " an immense c o l l e c t i o n " o f t h e same 
g r o w t h s . I n t h i s place, also, I m a y r e f e r t o an h y d a t i d - l i k e 
en tozoon , t a k e n f r o m a cys t i n the o v a r y o f a f ema le w h o h a d 
been unde r t h e care of D r Johnson (1860) . I t i s , a p p a r e n t l y , a 
genu ine example of t h e s lender -necked h y d a t i d (Cysticercus 
tenuicollis) ; a n d i f so (as m i g h t be d e t e r m i n e d b y d i s sec t ion ) , 
is , so f a r as I aware , the o n l y specimen of the k i n d i n exis tence 
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f r o m t h e h u m a n beare r . T h e r e i s a r e n a l h y d a t i d (p resen ted 
b y D r Pass, o f W a r w i c k ) w h i c h was o b t a i n e d f r o m a l u n a t i c , 
i t s presence b e i n g " q u i t e unsuspec ted d u r i n g l i f e . * ' A m o n g s t 

t h e l i v e r cases ( t he m a j o r i t y o f w h i c h are f r o m D r H o o p e r ' s 
c o l l e c t i o n ) , t h e r e is one e n o r m o u s h y d a t i d t h a t was o b t a i n e d 
f r o m a y o u n g w o m a n w h o h a d d i e d d u r i n g a fit o f l a u g h t e r . 
T h e t u m o u r h a d p u s h e d t h e d i a p h r a g m u p t o a l e v e l w i t h t h e 
f o u r t h r i b ; a n d i t is s t a t ed t h a t , o n p u n c t u r i n g t h e cys t , t h e 
f l u i d c o n t e n t s w e r e e j e c t e d " i n a j e t n e a r l y t w o f e e t h i g h . " 
T h e r e is one case r e p r e s e n t e d w h e r e n u m e r o u s h y d a t i d s w e r e 
e x p e c t o r a t e d a f t e r h e p a t i t i s , w h e n c e i t was c o n c l u d e d t h a t t h e y 
w e r e o r i g i n a l l y c o n n e c t e d w i t h t h e l i v e r . T h e r e i s a l a r g e 
s o l i t a r y h y d a t i d t h a t was r e m o v e d f r o m a y o u n g f e m a l e w h o 
d i e d o f p h t h i s i s , a n d i n w h o m t h e consequent s w e l l i n g h a d 
f o r m e d i n t h e n e i g h b o u r h o o d o f t h e n a v e l . E s p e c i a l l y i n s t r u c 
t i v e , also, f r o m a c l i n i c a l p o i n t o f v i e w , is a case o f p e r i t o n e a l 
h y d a t i d s w h e r e t h e t u m o u r s h a d been d i a g n o s e d t o r ep resen t a 
case o f e x t r a - u t e r i n e f c e t a t i o n . I t appears t h a t t h e r e were t w o 
cys t s , one o f t h e m b e i n g connec t ed w i t h t h e u t e rus . T w o of 
t h e e n o r m o u s h y d a t i d s t a k e n f r o m these cysts are p r e se rved i n 
t h e c o l l e c t i o n of t h e A n a t o m y School o f O x f o r d . Seve ra l o f 
t h e p r e p a r a t i o n s show t o p e r f e c t i o n t h e stages o f n a t u r a l cu re 
p r o d u c e d b y calcareous d e g e n e r a t i o n ; a n d the re is one l i v e r 
s h o w i n g t h r e e o f these so-ca l led ossi f ied cys ts . T h e disease i n 
t h i s case p r o v e d f a t a l . 

M o s t o f t h e entozoa d i s p l a y e d i n t h e C h a r i n g Cross H o s p i t a l 
M u s e u m have been c o n t r i b u t e d b y D r W i l t s h i r e , t h e series 
b e i n g p a r t i c u l a r l y s t r o n g i n t a p e w o r m s . T h e r e are f o u r cha 
r a c t e r i s t i c examples o f h y d a t i d s o f t h e l i v e r , r e p r e s e n t i n g as 
m a n y separate cases. T w o were f r o m abscesses o f t h i s o r g a n . 
I n one o f these, M r Can ton ' s case, the h y d a t i d was , I be l i eve , 
e x p e l l e d a f t e r o p e r a t i o n ; b u t i n t h e o t h e r e x a m p l e (p resen ted 
b y M r Rose, o f S w a f f h a m ) t h e paras i t e was evacua ted f r o m a n 
abscess, w h i c h b u r s t o f i t s e l f , e x t e r n a l l y . 

I n t h e m u s e u m a t U n i v e r s i t y Co l l ege , I e x a m i n e d s i x t e e n 
p r e p a r a t i o n s o f h y d a t i d disease, r e p r e s e n t i n g a l m o s t as m a n y 
d i s t i n c t cases. One is a w a x m o d e l . E i g h t o f the specimens 
w e r e f r o m t h e l i v e r , five f r o m t h e a b d o m e n ( i n c l u d i n g those o f 
t h e o m e n t u m a n d m e s e n t e r y ) , t w o f r o m t h e l u n g s , a n d one 
f r o m t h e hea r t . T h e m o d e l d i s p l a y e d o r d i n a r y h y d a t i d s o f t h e 
l i v e r b u r s t i n g i n t o t h e l u n g s . T h e mesen te r i c e x a m p l e i s pa r 
t i c u l a r l y fine, w h i l s t t h a t f r o m t h e o m e n t u m is u n d e r g o i n g c a l -
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careous degenera t ion . P r o b a b l y the mos t i n t e r e s t i n g o f a l l is 
t h e example s h o w i n g an h y d a t i d l o d g e d i n t h e s ep tum of t h e 
hear t . T h i s was f r o m a m i d d l e - a g e d f ema le , w h o d i e d sud
den ly w h i l s t p u r s u i n g her o r d i n a r y domest ic avocat ions . 

T h e m u s e u m of the R o y a l Col lege o f Surgeons conta ins a 
f i n e co l l ec t ion of parasites, i t s ch ie f s t r e n g t h i n t h i s respect 
b e i n g due t o the special series o f entozoa. W e r e v i s i t o r s t o 
j u d g e b y the contents o f t h e cata logue o f t h i s series ( w h i c h I 
p repa red some years ago at t h e ins tance o f t h e C o u n c i l of t h e 
Co l l ege ) , t h e y m i g h t be l e d t o suppose t h a t t h e h y d a t i d s w e r e 
o n l y f e e b l y represented. O u t of n i n e p repara t ions o f h y d a t i d s 
i n t h i s sect ion, o n l y s ix have come f r o m t h e h u m a n b o d y . 
H o w e v e r , sca t tered t h r o u g h o u t t h e co l l e c t i on , I f o u n d t h a t 
there were no f e w e r t h a n t h i r t y - f i v e p r epa ra t i ons o f h y d a t i d s 
b e l o n g i n g , appa ren t ly , t o as m a n y as t h i r t y separate cases. 
O m i t t i n g , f o r t h e present , a l l m e n t i o n o f those d e r i v e d f r o m 
an imals , I ascertained t h a t , o f t h e t h i r t y h u m a n cases, t h i r t e e n 
were r e f e r ab l e to the l i v e r , f o u r t o t h e a b d o m e n , t h ree t o t h e 
l u n g s (one of w h i c h was o r i g i n a l l y connected w i t h t h e l i v e r ) , 
a n d t w o to the b r a i n . F i v e were of u n c e r t a i n seat. W i t h t h e 
a b d o m i n a l cases w e m a y also i n c l u d e one case of h y d a t i d s o f 
t h e spleen, a n d another where these o rgan i sms were f o u n d i n 
t h e r e g i o n of t h e b ladder . T h e r e is a charac te r i s t i c breast 
case. One o f the o r i g i n a l H u n t e r i a n cases ( i n w h i c h " a p r o 
d ig ious n u m b e r o f h y d a t i d s were f o u n d i n t h e sac o f t h e l i v e r 
a n d dispersed t h r o u g h o u t the c a v i t y o f t h e a b d o m e n ") appears, 
t h o u g h i t is n o t express ly so s ta ted i n t h e ca ta logue , t o have 
been r e g a r d e d as an o r d i n a r y example of a b d o m i n a l d ropsy . 
I n one o f the th ree l u n g cases t w o s m a l l h y d a t i d s were sepa
r a t e l y expec tora ted at an i n t e r v a l o f abou t a m o n t h . T h i s 
o c c u r r e d i n a female . 

I m a y here i n c i d e n t a l l y r e m a r k t h a t m a n y cases are o n r e c o r d 
w h e r e a b d o m i n a l h y d a t i d s have been o v e r l o o k e d , t h e p a t i e n t 
b e i n g supposed t o be s u f f e r i n g f r o m ascites. One such i n 
stance t o o k place a f e w years ago a t t h e M i d d l e s e x H o s p i t a l . 
I w e l l r e m e m b e r a s i m i l a r case o f supposed h y d r o t h o r a x , w h e r e 
t h e p o s t - m o r t e m e x a m i n a t i o n revealed t h e presence o f i m m e n s e 
n u m b e r s of these f o r m a t i o n s o c c u p y i n g t h e r i g h t s ide o f t h e 
chest. T h i s case occu r red a t t h e N o r f o l k a n d N o r w i c h 
H o s p i t a l , a t t h e t i m e w h e n I was a s t uden t t h e r e , some 
t h i r t y - f i v e years ago. 

T h e pa tho log i ca l co l l ec t ion connec ted w i t h S t George ' s 
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H o s p i t a l d i s p l a y s severa l g o o d h y d a t i d p r e p a r a t i o n s , t h e e n t i r e 
series r e p r e s e n t i n g a t l eas t t w e n t y - t w o separate cases. O f 
these , fifteen are r e f e r a b l e t o t h e l i v e r , t h a t i s , i f we i n c l u d e D r 
D i c k i n s o n ' s case, a l r e a d y p u b l i s h e d , w h e r e h y d a t i d s w e r e f o u n d 
w i t h i n t h e h e p a t i c d u c t . T h e r e are t w o r e n a l cases; also one 
f r o m t h e b r a i n ( D r D i c k i n s o n ' s case), a n d a n o t h e r w h e r e a n 
h y d a t i d was e x p e c t o r a t e d . Besides these, t h e r e are t h r e e o t h e r 
h i g h l y c h a r a c t e r i s t i c e x a m p l e s o f echinococcus disease a f f e c t i n g 
t h e r e g i o n o f t h e n e c k , b reas t , a n d a x i l l a r e s p e c t i v e l y 

T h e m u s e u m o f t h e L o n d o n H o s p i t a l M e d i c a l Schoo l con ta in s 
a l a r g e c o l l e c t i o n o f paras i tes . O u t o f fifty-seven p r e p a r a t i o n s 
o f en tozoa , I f o u n d t w e n t y - t w o r e f e r a b l e t o h y d a t i d s ; a n d , so 
f a r as I c o u l d g a t h e r , a l l o f t h e m b e l o n g e d t o d i f f e r e n t cases. 
O n l y one case seems t o have been p u b l i s h e d i n d e t a i l . T h i s , 
t h o u g h a v e r y o l d p r e p a r a t i o n , i s a fine e x a m p l e o f a n h y d a t i d , 
n e a r l y t h r e e inches i n l e n g t h , o c c u p y i n g one o f t h e c e r e b r a l 
hemisphe res (' E d i n b . M e d . J o u r n . , " v o l . x v ) . T h e r e i s a second 
b r a i n case, w h e r e t h e vesicles w e r e o f s m a l l size, b u t v e r y 
n u m e r o u s . O f t h e o t h e r t w e n t y cases, f o u r t e e n b e l o n g t o t h e 
l i v e r , t w o t o t h e spleen, one to t h e l u n g , one t o t h e u t e ru s ; 
one b e i n g a v e r y l a r g e h y d a t i d o f d o u b t f u l seat, a n d a n o t h e r 
b e i n g r e f e r a b l e t o t h e l u m b a r r e g i o n , w h e r e i t f o r m e d a t u m o u r 
c o n t a i n i n g " a l a r g e n u m b e r o f s m a l l h y d a t i d s . ' " A m o n g s t t h e 
m o r e r e m a r k a b l e spec imens is t h a t d e s c r i b e d i n t h e M S . cata
l o g u e as " a t r u e h y d a t i d cys t deve loped i n c o n n e c t i o n w i t h t h e 
b r o a d l i g a m e n t . * ' T h i s p r e p a r a t i o n , u n i q u e o f i t s k i n d , shows 
no t r ace o f t h e o v a r y , w h i c h , i n d e e d , seems t o have d i sappeared 
a l t o g e t h e r . One o f t h e l i v e r cases s h o u l d r a t h e r be classed as 
a b d o m i n a l , s ince t h e l a r g e cys t is s i t u a t e d b e t w e e n t h e d i a 
p h r a g m a n d l i v e r , p r e s s i n g u p o n t h e l a t t e r o r g a n b e l o w a n d also 
u p o n t h e l u n g above , b u t a p p a r e n t l y n o t i n v o l v i n g e i t h e r o f 
these v i sce ra s t r u c t u r a l l y . A n o t h e r v e r y s t r i k i n g case is t h a t 
i n w h i c h t h e r e is a n e x t e r n a l o p e n i n g c o m m u n i c a t i n g w i t h t h e 
c y s t i n t h e l i v e r , a n d a n i n t e r n a l o p e n i n g t h r o u g h t h e d i a 
p h r a g m c o m m u n i c a t i n g w i t h t h e l u n g s a n d b r o n c h i a l t ubes . 
T h e p a t i e n t h a d a c t u a l l y c o u g h e d u p l i v e r h y d a t i d s b y t h e 
m o u t h , a n d h a d passed o the r s t h r o u g h t h e r i g h t w a l l o f h i s 
a b d o m e n . T h e r e i s a n o t h e r l i v e r case i n w h i c h t h e h y d a t i d s , 
i n p lace o f e scap ing e x t e r n a l l y , h a d g a i n e d access t o t h e i n f e r i o r 
c a v a ; a n d i f I u n d e r s t a n d t h e M S . r e c o r d r i g h t l y , i n t h e same 
p a t i e n t a second h y d a t i d c o m m u n i c a t e d w i t h t h e p o r t a l v e i n , 
a n d a t h i r d w i t h t h e h e p a t i c v e i n . L a s t l y , I m u s t a d d t h a t 
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there is yet another fine preparation of liver hydatids, occurring 
i n a l a d , n ine teen years of age. H e had , i t seems, m e t w i t h 
" a s l i g h t accident , a n d d i ed w i t h obscure head s y m p t o m s / ' b u t 
t h e o d d p a r t of the case is t h a t at t h e p o s t - m o r t e m e x a m i n a 
t i o n the re was p o s i t i v e l y n o t h i n g f o u n d t h a t cou ld e x p l a i n t h e 
pa t i en t ' s dea th . H e was u n d e r the care of M r L u k e (1834) . 

C o m p a r a t i v e l y r e c e n t l y I inspec ted the c o l l e c t i o n a t S t 
Thomas ' s H o s p i t a l , w h i c h I f o u n d t o be p a r t i c u l a r l y r i c h 
i n entozoa of var ious k i n d s , especial ly t a p e w o r m s a n d h y d a t i d s . 
I encountered seventy-s ix p repara t ions of i n t e r n a l pa ra s i t e s ; 
a n d of these, f o r t y - t w o were of the h y d a t i d k i n d , r e p r e s e n t i n g 
at least t h i r t y - t h r e e d i f f e r e n t cases. I say " a t least,"' because 
i t is o f t e n imposs ib le t o decide i n instances w h e r e no h i s t o r y o f 
t h e specimens can be ob t a ined . T h u s , t he re are th ree s i m i l a r 
p repara t ions of h y d a t i d s passed b y the u r e t h r a , a n d , f r o m t h e i r 
appearance, I j u d g e t h e m to have come f r o m one a n d the same 
p a t i e n t ; y e t there is no s ta tement i n t h e ca ta logue t o t h a t 

e f fec t . 
Of the t h i r t y - t h r e e cases o f h y d a t i d s represen ted i n t h i s 

m u s e u m , I r e c k o n e d e igh teen as r e f e r a b l e t o the l i v e r , t w o t o 
the b r a i n , t w o t o the bones, t w o t o t h e u r i n a r y organs , a n d one 
to t h e l u n g , spleen, u t e rus , a n d s o f t p a r t s of t h e t h i g h respec
t i v e l y . The re are also th ree t h a t m a y be classed as p e r i t o n e a l . 
The re is another choice example i n w h i c h the disease cannot be 
r e f e r r e d t o any p a r t i c u l a r o r g a n . I a l lude to D r Peacock 's case, 
a l ready p u b l i s h e d ( f P a t h o l o g i c a l Transact ions," v o l . x v ) , whe re 
the l u n g s , l i v e r , hear t , spleen, and some o the r o rgans , were a l l 
occupied b y h y d a t i d f o r m a t i o n s . A s an ins tance of ex tens ive 
v i scera l i n f e c t i o n b y Ech inococc i i n the h u m a n sub jec t , I be l ieve 
t h i s case to be un ique . T h e b r a i n h y d a t i d s are p a r t i c u l a r l y 
fine. I n the specimen presented b y M r B o o t , of L i n c o l n , t he 
h y d a t i d , t w o inches i n d iamete r , is l o d g e d i n t h e a n t e r i o r h o r n 
of the l e f t v e n t r i c l e . One of the p e r i t o n e a l cases is r e m a r k a b l e 
f o r the a m o u n t of f o r w a r d d i sp lacement of t h e p e l v i c v iscera , 
caused b y f o u r or more h y d a t i d s , each o f t h e m n e a r l y as l a r g e 
as a c r i c k e t - b a l l . A m o n g s t the a b d o m i n a l cases I have i n c l u d e d 
a recent p r e p a r a t i o n , t o w h i c h M r S t e w a r t has ca l l ed m y 
a t t e n t i o n . T h e h y d a t i d i n ques t ion , of t h e size o f a l a r g e 
l e m o n , ex i s t ed near t h e f u n d u s of the b l adde r , i t s w a l l s b e i n g 
one t h i r d of an i n c h i n th ickness , and f o r m i n g an u n u s u a l l y 
firm t u m o u r . Of a l l t he fine specimens of h y d a t i d s i n t h e c o l 
l e c t i o n , however , none have s t r u c k me so m u c h as those a f f ec t -
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i n g t h e bones . T h e r e i s a h u m e r u s , t a k e n f r o m a m a n t h i r t y -
f o u r years o f age , i n w h i c h t h e s h a f t i s o c c u p i e d t h r o u g h o u t b y 
s m a l l h y d a t i d s t h a t h a v e d e s t r o y e d a l m o s t a l l t h e cance l lous 
s t r u c t u r e ; i n some places, a lso, t h e a b s o r p t i o n o f t h e c o r t i c a l 
l a y e r has g o n e o n t o such a n e x t e n t as t o have l e f t l i t t l e m o r e 
t h a n t h e p e r i o s t e u m . O f course , t h e b o n e was a t l as t f r a c t u r e d 
eas i l y . I t i s a b e a u t i f u l s p e c i m e n ; a n d t h e ex i s t ence o f E c h i 
nococcus-heads was p r o v e d b y m i c r o s c o p i c ev idence . S c a r c e l y 
less i n t e r e s t i n g are t w o p r e p a r a t i o n s i l l u s t r a t i v e o f M r T r a v e r ' s 
case o f a m a n , t h i r t y - e i g h t yea rs o f age, i n w h o m n u m e r o u s 
3 m a l l h y d a t i d s o c c u p i e d b o t h t h e h e a d o f t h e t i b i a a n d t h e l o w e r 
e n d o f t h e f e m u r . E a c h set o f paras i tes f r e e l y c o m m u n i c a t e d 
w i t h t h e k n e e - j o i n t , n e c e s s i t a t i n g a m p u t a t i o n o f t h e l i m b . 

T h e v e r y l a r g e m u s e u m c o n n e c t e d w i t h G u y ' s H o s p i t a l is 
r i c h i n h y d a t i d s . W h e n , some t i m e ago, I spent severa l days 
i n g o i n g ove r t h e c o l l e c t i o n , I e x a m i n e d seven ty - s ix p r e p a r a 
t i o n s , r e p r e s e n t i n g a p p a r e n t l y seven ty separate cases o f t h i s 
a f f e c t i o n . A m o n g s t t h e n o t e w o r t h y specimens one l u n g 
h y d a t i d was i n t i m a t e l y associa ted w i t h a t h o r a c i c a n e u r i s m , 
t w o o t h e r s b e i n g c o n n e c t e d w i t h t h e p l e u r a ; a n d o f seven 
a b d o m i n a l cases, five w e r e connec t ed w i t h t h e p e r i t o n e u m , one 
w i t h t h e mesoco lon , a n d one w i t h t h e ao r t a . T h i s l a s t - m e n 
t i o n e d ins t ance o c c u r r e d i n a w o m a n o f s i x t y years , w h o , u n t i l 
h e r dea th , was t r e a t e d f o r d r o p s y . She c o m p l a i n e d o f incessant 
p a i n , w h i c h was o n l y r e l i e v e d w h e n she r e s t ed o n he r hands 
a n d knees . O f t h e t h r e e cases a f f e c t i n g t h e h e a r t one has 
been p u b l i s h e d ( M r H e n d e r s o n ' s ) , w h e r e t h e p a t i e n t , a g i r l o f 
n i n e t e e n yea r s , d i e d s u d d e n l y w h i l s t i n t h e appa ren t e n j o y m e n t 
o f p e r f e c t h e a l t h . I n one o f t h e o t h e r t w o cases ( M r M a y ' s , o f 
T o t t e n h a m ) , t h e l e f t l u n g was also i n v o l v e d . One case o f 
h y d a t i d disease a f f e c t i n g t h e s p i n a l c o l u m n appears t o have been 
o r i g i n a l l y a n o r d i n a r y l i v e r case. I n M r Cock ' s e x a m p l e o f 
g e n u i n e m a m m a r y h y d a t i d s , t h e h o o k l e t s a n d echinoccocus 
heads w e r e d e t e c t e d ; b u t I a m n o t sure t h a t a s i m i l a r 
r e s u l t o f m i c r o s c o p i c e x a m i n a t i o n was o b t a i n e d i n t h e e q u a l l y 
i n t e r e s t i n g e x a m p l e o f h y d a t i d s o f t h e t h y r o i d g l a n d (also 
r e m o v e d b y M r C o c k ) . T h e r e are five b l a d d e r cases, a l l 
a p p a r e n t l y g e n u i n e (of w h i c h one has been p u b l i s h e d ) ; a n d 
t h e r e are also five o t h e r cases r e f e r r e d i n t h e ca ta logue to t h e 
k i d n e y s , o f w h i c h I r e g a r d t w o as d o u b t f u l l y pa r a s i t i c i n 
c h a r a c t e r . O f t h r e e cases o f h y d a t i d g r o w t h s o c c u p y i n g t h e 
s o f t p a r t s o f t h e t h i g h , t w o w e r e u n d e r M r B r y a n t ' s care. T h e 
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m u s e u m l i k e w i s e conta ins an o l d p repa ra t ion o f h y d a t i d s o f t h e 
t i b i a , b u t i t s h i s t o r y has been los t . There are also t w o b r a i n 
cases, besides upwards of a score of more or less charac te r i s t i c 
a n d i n s t r u c t i v e cases of h y d a t i d s a f f e c t i n g the l i v e r . 

Sca t te red amongs t t h e museums connected w i t h t h e l a r g e r 
p r o v i n c i a l schools a n d recognised hospi ta ls there m u s t be a 
g rea t m a n y va luab le prepara t ions o f h y d a t i d disease; a t a l l 
events, I j u d g e so f r o m the i n spec t i on I have i n c i d e n t a l l y made 
of a f e w of the co l lec t ions . 

Of eleven prepara t ions of h u m a n h y d a t i d s w h i c h I observed 
i n t h e C a m b r i d g e A n a t o m i c a l M u s e u m , appa ren t ly r ep re sen t i ng 
t h e same n u m b e r of cases, seven were connec ted w i t h t h e 
l i v e r a n d one w i t h the l u n g s . Those h y d a t i d s d i sp l ayed i n t h e 
" special series 3 3 of entozoa were of u n c e r t a i n seat. F r o m the 
r e c e n t l y p u b l i s h e d a n d va luab le ' N o t e s 3 b y D r B r a d b u r y , I 
have no doub t t h a t considerable add i t i ons have been made t o 
t h e C a m b r i d g e Co l l ec t ion since m y last v i s i t . 

T h e m u s e u m at O x f o r d conta ins some choice specimens of 
h y d a t i d s , b u t I have o n l y persona l ly inspec ted a f e w of t h e m . 
I n the absence of o r i g i n a l notes, however , I a m i n d e b t e d t o 
the k indness of M r W H a t c h e t t J ackson f o r s u p p l y i n g me w i t h 
several i n t e r e s t i n g pa r t i cu l a r s . The a n a t o m i c a l d e p a r t m e n t of 
the O x f o r d C o l l e c t i o n shows f r o m one p a r t i c u l a r case t w o 
h y d a t i d s t h a t were f o u n d " unde r t h e d u r a mater."* I n the 
p a t h o l o g i c a l d e p a r t m e n t we f i n d one h y d a t i d f r o m t h e l i v e r o f 
a male subjec t , a n d also a p r e p a r a t i o n s h o w i n g a n u m b e r of 
s m a l l h y d a t i d s t h a t were " coughed up f r o m t h e l u n g s o f a 
female . ' " There are also i n t h i s d e p a r t m e n t ( D r . A c l a n d ' s ) 
t w o examples of h y d a t i d s f r o m the d i a p h r a g m , a p p a r e n t l y 
b e l o n g i n g to t w o separate cases. One is descr ibed as a l a r g e 
" h y d a t i d i n the d i a p h r a g m covered b y t h e p l e u r a / ' w h i l s t t h e 
o the r is spoken of as " s p r i n g i n g f r o m t h e d i a p h r a g m a n d 
p r o j e c t i n g i n t o the sac of the per icard ium."" The re is l i k e w i s e 
a p r e p a r a t i o n s h o w i n g a n u m b e r of s m a l l specimens o f h y d a t i d s 
t h a t were passed per anum b y a f ema le . I t is c o n j e c t u r e d 
t h a t t h e y came f r o m the l i v e r . 

T h e sma l l pa tho log i ca l m u s e u m a t t ached t o t h e B r i g h t o n a n d 
Sussex H o s p i t a l is p a r t i c u l a r l y r i c h i n h y d a t i d s . A m o n g s t 
o thers , i t conta ins p repara t ions i l l u s t r a t i v e of t h e r e m a r k a b l e 
case of h y d a t i d s i n t h e r e g i o n of the pros ta te , c o m m u n i c a t e d 
b y M r L o w d e l l , i n the ' L a n c e t / i n 1846. 

The c o m p a r a t i v e l y l a rge m u s e u m a d j o i n i n g t h e N o r f o l k a n d 
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N o r w i c h H o s p i t a l d i s p l a y s a choice series o f h y d a t i d s , c h i e f l y 
f r o m t h e c o l l e c t i o n o f t h e l a t e M r Crosse. T h a t e m i n e n t 
s u r g e o n p r e p a r e d a specia l set o f specimens t o i l l u s t r a t e t h e 
process o f n a t u r a l cu re b y calcareous d e g e n e r a t i o n ; a n d I m a y 
he re , pe rhaps , be p a r d o n e d f o r m e n t i o n i n g t h a t i t was t h e s t u d y 
o f these a n d o t h e r en tozoa i n M r Crosse's C o l l e c t i o n , some 
t h i r t y o r m o r e years ago , t h a t first d r e w m y a t t e n t i o n t o t h e 
p h e n o m e n a o f p a r a s i t i c l i f e . I l l u s t r a t i o n s o f t h e h e l m i n t h s i n 
q u e s t i o n are s t i l l i n m y possession. I n one case ( w h i c h i s 
i n s t r u c t i v e as i n d i c a t i n g t h e p o s s i b i l i t y o f d e a t h f r o m t h e 
s imp le s t f o r m a n d c o m m o n e s t h a b i t a t o f an h y d a t i d ) a l a d , 
t w e l v e years o l d , r e c e i v e d a s l i g h t b l o w f r o m a p l a y m a t e . S o m e 
t h i n g gave w a y , a n d d e a t h speed i ly f o l l o w e d . I t was f o u n d b y 
p o s t - m o r t e m e x a m i n a t i o n t h a t a s o l i t a r y l i v e r h y d a t i d , r a t h e r 
l a r g e r t h a n a c r i c k e t - b a l l , h a d b e e n r u p t u r e d . A l t h o u g h t h e 
case is a l m o s t u n i q u e , i t i s never the less b y no means p leasan t 
t o r e f l e c t u p o n t h e f a c t t h a t u n d e r s i m i l a r c i r cums tances a s l i g h t 
b l o w m i g h t p r o v e f a t a l t o any one , n o m a t t e r i n w h a t i n t e r n a l 
o r g a n t h e b l a d d e r w o r m h a p p e n e d t o be s i t u a t e d . 

B e f o r e c o n c l u d i n g m y s u m m a r y n o t i c e o f t h e h u m a n 
h y d a t i d s c o n t a i n e d i n t h e m e t r o p o l i t a n a n d c e r t a i n o t h e r 
m u s e u m s , t h e r e i s an i n t e r e s t i n g l i t e r a r y c o n t r i b u t i o n t h a t I 
c a n n o t pass u n n o t i c e d . I n t h e N o v e m b e r n u m b e r o f t h e 
' I n d i a n M e d i c a l Gaze t t e ' f o r 1870 an a r t i c l e occurs i n w h i c h i t 
i s s t a t ed t h a t t h e C a l c u t t a M e d i c a l C o l l e g e M u s e u m con t a in s 
e i g h t e e n spec imens o f h y d a t i d cys t s o f l i v e r . T h i s f a c t was , i t 
seems, o r i g i n a l l y a d d u c e d t o show, n o t t h e f r e q u e n c y , b u t r a t h e r 
t h e r a r i t y , o f t h e occu r r ence o f h y d a t i d s i n I n d i a . H o w e v e r , 
f r o m a va luab l e c o m m u n i c a t i o n b y D r James C l e g h o r n , w h i c h 
was p u b l i s h e d i n t h e same p e r i o d i c a l f o r the f o l l o w i n g M a r c h , i t 
appears t h a t h y d a t i d s o f t h e l i v e r are m u c h m o r e c o m m o n i n 
I n d i a t h a n is g e n e r a l l y supposed . T h i s , he says, i s o w i n g t o 
t h e c i r c u m s t a n c e t h a t m a n y o f t h e so-ca l led cases o f t r o p i c a l 
abscess are n e i t h e r m o r e n o r less t h a n examples of h y d a t i d cys ts 
t h a t have s u p p u r a t e d . Bes ides C l e g h o r n ' s ev idence , w e have 
t h e p r e v i o u s t e s t i m o n y o f t h e I n s p e c t o r Gene ra l I . M . D . , 
whose R e p o r t f o r 1868-69 I have a l r eady r e f e r r e d t o i n c o n 
n e c t i o n w i t h Cysticercus i n beef . H e says : " D u r i n g some 
t h r e e m o n t h s " r e g u l a r o b s e r v a t i o n o f t h e an ima l s k i l l e d a t t h e 
C o m m i s s a r i a t s l augh te r -house here , a t least 70 pe r cen t , o f t h e 
beef l i v e r s m a y b e c a l c u l a t e d as t h u s a f f e c t e d . C o b b o l d , 
w r i t i n g o f t h e Tania echinococcus, says t h a t ' t h i s l i t t l e t a p e w o r m 
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infes t s o n l y the d o g and the wol f . " T h e r e f o r e , cons ide r ing t h e 
immense n u m b e r of pa r i ah dogs f e d on the re fuse o f an ima l s 
i n f e c t e d w i t h hyda t i d s , i t seems more t h a n p robab le t h a t t h e 
parasi te mus t a t t a i n i t s s t r o b i l a c o n d i t i o n i n t h e i r in tes t ines , a n d 
t h r o u g h t h e m be even tua l l y d isseminated over t h e pastures o n 
w h i c h the ca t t le graze."' 

I n o w t u r n to a neg lec t ed phase o f t h e sub jec t f r o m w h i c h 
m u c h p r a c t i c a l i n s t r u c t i o n may be g a t h e r e d . T h e cons ide ra t ion 
of t h e p a t h o l o g i c a l phenomena of h y d a t i d disease as i t a f fec t s t h e 
l o w e r an imals is o f h i g h in te res t , a n d no p r e j u d i c e s h o u l d induce 
any med ica l m a n f r o m accep t ing such u s e f u l da ta as m a y be 
ga the red f r o m th i s source. The fac t s o f h y d a t i d pa ra s i t i sm i n 
an imals , t h o u g h o f t e n pecul ia r , are, f o r the mos t p a r t , o f an 
o rde r s imi l a r t o those presen ted i n the h u m a n subjec t . I f any 
m e d i c a l p r a c t i t i o n e r t h i n k s i t benea th h i s d i g n i t y t o s t u d y t h e 
p a t h o l o g y of the l o w e r an imals , t he conduc t of J o h n H u n t e r i n 
t h i s respect is a s t a n d i n g pro tes t aga ins t such nar rowness . 

T h e museum of the R o y a l Col lege o f Surgeons o f E n g l a n d 
conta ins some of the f ines t specimens of h y d a t i d s f r o m the l o w e r 
an ima l s t h a t are to be seen anywhere , t h e v e r y choicest of t h e m 
h a v i n g been selected b y H u n t e r h imse l f . T h a t d i s t i n g u i s h e d 
m a n sough t i n f o r m a t i o n f r o m every avai lable source, a n d 
h y d a t i d s were f o r h i m of a lmos t equal in te res t , w h e t h e r f o u n d 
i n t h e b o d y of a h u m a n b e i n g or i n the carcase o f an o x or an 
ass. N o w , at a l l events, n e i t h e r pa tho log i s t s n o r sani tar ians can 
w e l l a f f o r d to neg lec t compara t ive p a t h o l o g y ; and , f o r myse l f , I 
a m f r e e to say t h a t t h e y e a r l y e x p o s i t i o n t o the s tudents of the 
R o y a l V e t e r i n a r y Col lege o f the phenomena o f pa ras i t i c l i f e 
amongs t an imals has b r o u g h t w i t h i t an eve r - inc reas ing k n o w 
ledge of the mos t cur ious a n d o f t e n u n l o o k e d - f o r i n f o r m a t i o n . 
Some of the data t hus supp l i ed are q u i t e r e m a r k a b l e . L e t me 
also a d d t h a t m y studies of the entozoa of w i l d an imals have p u t 
me i n possession of p a r t i c u l a r s of h i g h va lue i n r e g a r d to 
the l a rge r ques t ion o f the o r i g i n o f ep idemics . Beasts, b i r d s , 
r ep t i l e s and fishes, o f every d e s c r i p t i o n , are l i a b l e t o succumb 
to i n t e r n a l parasi tes , a n d the re is p r a c t i c a l l y no e n d t o t h e 
v a r i e t y of u s e f u l i n f o r m a t i o n to be ob ta ined f r o m t h i s source. 
I have co l lec ted mater ia l s a lmos t su f f i c i en t f o r a separate t rea t i se 
on th i s d e p a r t m e n t of the sub jec t , b u t I f ea r I sha l l never have 
e i the r t h e t i m e or o p p o r t u n i t y t o g i v e t h e f a c t s due p u b l i c i t y . 
H e r e , f o r obvious reasons, I m u s t f o r the mos t p a r t r e s t r i c t 
m y s e l f t o the h y d a t i d s p r o p e r l y so ca l led . 
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R e f e r r i n g , i n t h e first i n s t ance , t o t h e h y d a t i d s o f a n i m a l s 
t h a t h a v e t h e same m o d e o f o r i g i n a n d e x h i b i t t h e same g e n e r a l 
c h a r a c t e r i s t i c s as those f o u n d i n m a n , I n o t i c e t h a t f o u r o f 
t h e m e t r o p o l i t a n m u s e u m s e x h i b i t n i n e examples o f l i v e r E c h i 
n o c o c c i . T h e H u n t e r i a n C o l l e c t i o n shows spec imens o f t h i s 
k i n d f r o m t h e p i g , m o n k e y , zebra , a n d l i o n . T h e m u s e u m a t 
S t B a r t h o l o m e w ' s H o s p i t a l con ta in s t w o e x a m p l e s f r o m t h e p i g 
a n d one f r o m a c o w ; w h i l s t t h e a n i m a l l i v e r - h y d a t i d s p r e s e r v e d 
i n t h e K i n g ' s C o l l e g e a n d G u y ' s M u s e u m s , r e s p e c t i v e l y , are f r o m 
t h e p i g a n d sheep. T h a t f r o m t h e l a t t e r i s p a r t l y c a l c i f i e d . 
R e s p e c t i n g a n i m a l h y d a t i d s a f f e c t i n g t h e l u n g s , t h e C a m b r i d g e 
M u s e u m e x h i b i t s a s i m p l e acepha locys t f r o m a m o n k e y , a n d 
t h e G u y ' s H o s p i t a l M u s e u m shows a p u l m o n a r y h y d a t i d f r o m 
t h e k a n g a r o o . I n t h e m u s e u m a t O x f o r d , D r A c l a n d ' s 
( p a t h o l o g i c a l ) d e p a r t m e n t shows a p r e p a r a t i o n o f " one l a r g e 
ech inococcus c y s t f r o m t h e a b d o m e n of a baboon, ' " w h i l s t D r 
R o l l e s t o n ' s d e p a r t m e n t ( ana tomica l ) d i sp l ays t h e ech inococcus 
i t s e l f f r o m t h e " c a v i t y o f t h e a b d o m e n of t h e same 
a n i m a l . " ' T h e c o l l e c t i o n also con ta in s a v a r i e t y o f o t h e r 
b l a d d e r w o r m s f r o m d i f f e r e n t a n i m a l s . T h e H u n t e r i a n M u s e u m , 
L i n c o l n ' s I n n , e x h i b i t s f o u r o r five a l l e g e d examples o f h y d a t i d s 
f r o m t h e k i d n e y o f t h e sheep, besides a n o t h e r f r o m t h e sp leen . 
Some o f these are o f v e r y d o u b t f u l charac te r . A c y s t i c k i d n e y 
f r o m t h e sheep, p r e s e r v e d i n t h e L o n d o n H o s p i t a l M u s e u m , a n d 
o r i g i n a l l y supposed t o have been due t o h y d a t i d s , i s (as h i n t e d 
i n t h e M S . ca ta logue) c e r t a i n l y n o t o f p a r a s i t i c o r i g i n . I n 
r e g a r d t o t h e occu r rence o f h y d a t i d s i n t h e hea r t o f an ima l s t h e 
H u n t e r i a n series shows t w o g o o d examples f r o m c a t t l e , w h i l s t 
t h e c o l l e c t i o n a t U n i v e r s i t y C o l l e g e e x h i b i t s one t a k e n f r o m t h e 
w a l l o f t h e l e f t v e n t r i c l e o f a sow. T h i s was p re sen ted b y D r 
E l l i o t s o n . 

I n t h e m u s e u m o f t h e R o y a l V e t e r i n a r y Co l l ege t h e r e are a 
n u m b e r of e x c e l l e n t p r e p a r a t i o n s o f t r u e h y d a t i d s t a k e n f r o m 
v a r i o u s a n i m a l s , e spec ia l ly f r o m c a t t l e , swine , a n d s h e e p ; a n d 
t h e r e are also m a n y k i n d s o f b l adde r w o r m s w h i c h , t h o u g h 
o f t e n c a l l e d " h y d a t i d " b y v e t e r i n a r i a n s , have a t o t a l l y d i f f e r e n t 
o r i g i n f r o m t h a t o f t h e t r u e E c h i n o c o c c i . T h e so-ca l led g i d -
h y d a t i d s (Ccenur i ) a n d s l e n d e r - n e c k e d h y d a t i d s (Cysticercus 
tcnuicoUis) are o f t h i s d e s c r i p t i o n . Spec imens o f t h e p o l y -
cephalous b r a i n h y d a t i d , o r Ccenurus , also e x i s t i n t h e m u s e u m s 
connec t ed w i t h S t B a r t h o l o m e w ' s , G u y ' s , a n d S t T h o m a s ' s 
H o s p i t a l M e d i c a l Col leges , as w e l l as i n b o t h t h e a n a t o m i c a l 
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a n d p a t h o l o g i c a l depar tmen t s o f t h e O x f o r d M u s e u m . Speci 
mens of l a r g e Ccemi r i o c c u r r i n g i n the s o f t pa r t s of r a b b i t s may
be seen i n t h e Guy ' s M u s e u m (presented b y M r C a r p e n t e r ) . 
S i m i l a r charac te r i s t ic specimens ex i s t i n t h e O x f o r d C o l l e c t i o n , 
l abe l l ed 0. euniculi, o b t a i n e d f r o m t h e " m a s s e t e r a n d i n f r a 
s p i n a t u s " muscles of a r a b b i t . M y p r i v a t e co l l ec t ion also 
conta ins a recent a d d i t i o n of t h i s r e m a r k a b l e h y d a t i d , sent t o 
me b y M r A l s t o n f r o m A y r s h i r e . I t i s t he o n l y one I have 
seen f r o m Sco t l and . I n the second h a l f o f t h i s w o r k these 
Coenur i w i l l aga in come unde r no t i ce . Th ree examples o f the 
s lender-necked h y d a t i d ( f r o m a m o n k e y a n d t w o sheep respec
t i v e l y ) m a y be seen i n the Guy ' s a n d U n i v e r s i t y Col lege Col lec
t i o n s , a n d the re are several i n the m u s e u m of the R o y a l 
V e t e r i n a r y Col lege . 

I cannot go ou t of m y w a y to speak of o the r b l adder w o r m s , 
except so f a r as t o ca l l a t t e n t i o n to the hea r t of a bear preserved 
i n t h e m u s e u m at G u y ' s , t h e w a l l s o f w h i c h are c rowded w i t h 
C y s t i c e r c i . T h a t u n i q u e p r e p a r a t i o n o u g h t t o be c a r e f u l l y 
e x a m i n e d a n d descr ibed . T h e H u n t e r i a n M u s e u m contains t w o 
m a g n i f i c e n t specimens o f h y d a t i d s a f f e c t i n g t h e bones of ca t t le . 
I n the one case a s o l i t a r y vesicle occupies t h e sha f t of the 
h u m e r u s ; w h i l s t i n the o ther several " a cepha locys t s " have 
t a k e n up t h e i r residence w i t h i n t h e cancellous s t r uc tu r e of the 
i l i u m . 

I n t h e m a t t e r o f h u m a n m o r t a l i t y f r o m hyda t i d s I have 
a l ready supp l i ed s ta t i s t i ca l evidence of t h e unenv iab l e d i s t i n c t i o n 
w h i c h ou r A u s t r a l i a n colonies e x h i b i t , a n d i n a d d i t i o n to the 
fac t s b r o u g h t f o r w a r d I m a y a d d t h a t D r L e w e l l i n has 
m e n t i o n e d t o me a f a t a l case i n w h i c h an h y d a t i d occupied t h e 
w h o l e l e n g t h of t h e v e r t e b r a l canal . T h e p a t i e n t was under 
D r A n n a n d ' s care. The re cou ld be no d o u b t as t o t h e genuine
ness o f t h e case, as the sp ina l cys t was t a p p e d d u r i n g l i f e , 
w h e n echinococcus hook le t s were f o u n d . 

T h r o u g h D r L e w e l l i n I a m also i n d e b t e d t o D r H . B . 
A l l e n , p a t h o l o g i s t at t he M e l b o u r n e H o s p i t a l , f o r t h e pa r t i cu l a r s 
of a case o f h y d a t i d s of the c e r e b r u m , w h i c h are g i v e n as 
f o l l o w s : 

" J . Q — , aged 15, was a d m i t t e d i n t o t h e M e l b o u r n e H o s 
p i t a l on the 1 3 t h N o v e m b e r , 1877, s u f f e r i n g f r o m p a r t i a l l e f t 
h e m i p l e g i a . H e r a p i d l y became insensible a n d d i e d n e x t day . 
H i s m o t h e r f u r n i s h e d the f o l l o w i n g h i s t o r y . 

" H e h a d been w o o d c a r t i n g i n the bush f o r a cons iderab le 



CESTODA 141 

t i m e , a n d w h i l e t h u s e n g a g e d e i g h t w e e k s b e f o r e a d m i s s i o n 
b e g a n t o lose p o w e r i n h i s l e f t a r m a n d l e g ; g r a d u a l l y t h e 
p a r a l y s i s i n c r e a s e d , a n d he was t a k e n h o m e , w h e r e he r e m a i n e d 
f o r s i x w e e k s . D u r i n g t h i s t i m e he h a d e v e r y w e e k a n a t t a c k 
o f severe headache , a n d once he l o s t a l l s i g h t f o r ove r h a l f a n 
h o u r . G r a d u a l l y t h e s y m p t o m s inc reased , a n d he was t a k e n t o 
t h e h o s p i t a l , b u t even t h e n was ab le t o w a l k w i t h assistance 
p a r t o f t h e w a y . 

" A t t h e a u t o p s y , w h e n t h e c a l v a r i u m was r e m o v e d , a l a r g e 
c y s t a b o u t f o u r i n c h e s i n d i a m e t e r was f o u n d o n t h e m i d -
c o n v e x i t y o f t h e r i g h t h e m i s p h e r e o f t h e c e r e b r u m , s l i g h t l y 
t o w a r d s i t s a n t e r i o r p a r t . I t f o r m e d a m a r k e d p r o m i n e n c e o n 
t h e a n t e r i o r s u r f a c e o f t h e b r a i n , a n d was b o u n d e d s u p e r f i c i a l l y 
b y t h e p i a m a t e r a n d a r a c h n o i d , w h i c h w e r e n e i t h e r n o t i c e a b l y 
t h i c k e n e d n o r a d h e r e n t t o t h e d u r a m a t e r . O n o p e n i n g t h e 
c y s t i t was seen t o e x t e n d i n w a r d s a n d a b u t o n t h e w a l l o f t h e 
l a t e r a l v e n t r i c l e , a n d cons i s t ed o f t h e o r d i n a r y g e l a t i n o u s 
m e m b r a n e , s t u d d e d i n t e r n a l l y w i t h l i t t l e g r a n u l a r eminences , 
some p e l l u c i d , some opaque w h i t e . T h e con ten t s w e r e t h i n 
l i m p i d fluid. T h e b r a i n t issues a r o u n d p r e s e n t e d scarce ly a n y 
i n d u r a t i o n . A l l o t h e r o rgans s t r u c t u r a l l y h e a l t h y , c o n g e s t i o n 
b e i n g t h e o n l y m o r b i d c o n d i t i o n p resen t . 

<e T h e spec imen is p r e se rved i n t h e h o s p i t a l m u s e u m , w h i c h 
c o n t a i n s t w o o t h e r p r e p a r a t i o n s o f h y d a t i d s i n t h e b r a i n , a n d 
also a n h y d a t i d cys t o f l a r g e size g r o w i n g f r o m t h e i n t e r i o r o f 
t h e f r o n t a l bone. '* 

I n c o n c l u d i n g t h i s a ccoun t o f h y d a t i d s I m a y r e m a r k t h a t , 
b y t h e e m p l o y m e n t o f s a n i t a r y measures, t h e d i s o r d e r m i g h t , 
i n course o f t i m e , be t h o r o u g h l y s t a m p e d o u t . W h a t these 
measures are I have a l r e a d y s t a t ed . 

I n e e d h a r d l y say t h a t t h e f o l l o w i n g b i b l i o g r a p h y b y no 
means exhaus t s t h e r e c o r d s o f ech inococcus disease. I n D r 
A l b e r t Ne i s se r ' s r e c e n t m o n o g r a p h n e a r l y a t h o u s a n d separate 
cases are q u o t e d a n d c l a s s i f i ed . T h e m o n o g r a p h o f D r H e a r n , 
w h i c h is n o t m e n t i o n e d i n Ne i s se r ' s w o r k , also con ta in s a 

v a l u a b l e b i b l i o g r a p h y . 
E n g l i s h l i t e r a t u r e . Hydatids in general ( B I B L I O G R A P H Y N o . 

20 a).—Ballard, E. ( r e v i e w o f H e n o c h ) , ' M e d . - C h i r . R e v . , ' 
1 8 5 4 . — B i r d , 8. D., ' O n H y d a t i d s o f t h e L u n g ; t h e i r d i agnos i s , 
p r o g n o s i s , a n d t r e a t m e n t , " 2 n d ed i t . , M e l b o u r n e , 1 8 7 7 . — B u s k , 
" O n t h e N a t . H i s t , o f t h e Ech inococcus , " ' ' M i c r . Soc. Trans . , " 
o r i g . series, v o l . i i , 1 8 4 9 . — B u d d , G., ' D i s e a s e s o f t h e L i v e r , " 
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L o n d . , 1845 .—Carmichae l , B. ( l ec tu re ) , ' D u b . M e d . P r e s s / 1840, 
p . 91 — Cobbold, T. 8., ' E n t o z o a / chap, v i i and v i i i , 1864 .— 
— I d e m , " O n H y d a t i d Disease " ( l ec ture ) , f L a n c e t / June , 1875, 
p . 8 5 0 . — I d e m , " O n H y d a t i d Diseases of M a n a n d A n i m a l s " 
(mnseum specimens), i n a series o f ar t ic les c o n t r i b u t e d t o 
' B r i t . M e d . J o u r n . / Oct . , 1875, t o Jan . , 1876 ; f u l l y r e p r i n t e d 
i n the ' V e t e r i n a r i a n / Feb . , 1 8 7 6 . — C o p l a n d , J. ( A r t . " H y d a 
t i d s " ) i n b i s ' D i c t i o n a r y , ' 1 8 4 8 . — B a v i e s , T., ' L o n d . M e d . 
G a z . / 1 8 3 5 . — G a i r d n e r , J., a n d Lee, ' E d i n b . M e d . a n d S u r g . 
J o u r n . / 1 8 4 4 . — G o o d s i r , H. 8. B. (same ref . , Lee 's case), 1844. 
— G o o d s i r , J. (same r e f . ) , 1 8 4 4 . — G r o s s , 8. B., ' E l emen t s of 
P a t h . A n a t . / chap, x v , Bos ton , U . S . , 1 8 3 9 . — H a w k i n s , G., 
' L a n c e t / 1 8 3 3 . — H j a l t e l i n , ' E d i n b . M e d . J o u r n . / 1 8 6 7 ; see 
also D o b e l l ' s f R e p o r t on the Progress of P r a c t i c a l a n d Scien
t i f i c Med ic ine , " L o n d o n , 1 8 7 0 . — H o d g k i n , T., i n his ' L e c t u r e s on 
t h e Serous a n d M u c o u s M e m b r a n e / 1 8 3 8 . — K e r r , W. (ar t . 
" H y d a t i d s " ) ' C y c l o p , of P rac t . M e d . / 1 8 3 3 . — B e a r e d , A. 
( p r e v e n t i o n ) , ' M e d . T imes and G a z . / 1 8 6 3 . — M a c G i l l i v r a y , P. 
H. (see be low, mi sce l l . c a se s ) .—Murch i son G, i n his ' C l i n i c a l 
L e c t u r e s / L o n d . , 1868, p . 5 4 ; 2nd ed i t . , 1 8 7 7 . — I d e m , 
" H y d a t i d T u m o u r s of the L i v e r ; t h e i r danger , t h e i r diagnosis , 
a n d t h e i r t r e a t m e n t , " ' E d i n b . M e d . J o u r n . / 1865 .—Net t l e sh ip , 
E., " No te s o n t h e R e a r i n g of Taenia echinococcus i n the D o g 
f r o m H y d a t i d s , & c , " ' P roc . R o y a l S o c . / 1866, p . 224.—Rose, 
C. B., " O n the Ves i cu l a r En tozoa , a n d p a r t i c u l a r l y H y d a t i d s , " 
' L o n d . M e d . G a z . / 1833-4, p . 2 0 4 . — S t e p h e n s , ' L a n c e t / 1 8 3 3 ; 
t h e ' V e t e r i n a r i a n / 1831 , p . 2 8 4 . — T h o m p s o n , T. ( remarks) , 
' L a n c e t / 1 8 5 1 . — W i l s o n E., " O n the S t r u c t u r e , Class i f ica t ion, 
a n d D e v e l o p m e n t of t h e Echinococcus hominis," ' M e d . - C h i r . 
T r a n s . / 1 8 4 5 . — Y a t e s , G., " O n H y d a t i d Disease ," ' A s s o c . 
M e d . J o u r n . / v o l . i i i , 1855. 

Hydatids of the liver ( B I B L I O G R A P H Y N o . 20 6 ) . — A b e r c r o m b i e , 
T., ' L o n d . M e d . J o u r n . / v o l . i i , p . 276, 1829 .— Alison, 8. S., 
' L o n d . M e d . G a z . / 1 8 4 4 . — B a r c l a y , ' B r i t . M e d . J o u r n . / N o v . , 
1868, p . 4 9 4 . — B a r k e r , T. A. ' L a n c e t / a n d ' P a t h . Soc. T rans . ' 
1 8 5 5 . — B a r l o w , ' L o n d . M e d . G a z . / 1 8 5 7 . — B e i t h , ' P a t h . Soc. 
T r a n s . / 1 8 5 2 . — B r a d b u r y , J. B. (s ix cases), ' B r i t . M e d . J o u r n . / 
Oc t . , 1874, p p . 526-558 .— Idem, ' B r i t . M e d . J o u r n . / 1876, 
v o l . i i , p . 6 4 6 . — B r i n t o n , ' L a n c e t / 1 8 5 4 . — I d e m , ' L a n c e t / 
1 8 5 8 . — B r i s t o w e , T. 8., ' P a t h . Soc. T r a n s . / 1 8 5 1 . — I d e m , 
' Pa th . Soc. T r a n s . / 1858 — Broadbent, W H., " H y d a t i d s o f 
the L i v e r ; Paracentesis f o l l o w e d b y f r e e I n c i s i o n ; " ' B r i t i s h 
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M e d . J o u r n . / N o v . 3 0 t h , 1 8 7 8 . — B r o d i e , B. C. ( supposed) , 
' L o n d . M e d . G a z . / 1 8 2 8 . — B r o o k , C , ' L a n c e t . / F e b . , 1868, 
p . 1 6 2 . — B u c h a n a n , ' S u r g . M e d . G a z . / 1 8 6 1 . — B u d d , W., 
' B r i t . M e d . J o u r n . / 1 8 5 9 . — C h a m b e r s , T. K., ' L o n d . M e d . 
G a z . / 1 8 4 6 . — C o x , T.,' L a n c e t / a n d ' M e d - C h i r . T r a n s . / 1 8 3 8 . — 
Crosse, J . G., ' L a n c e t / 1837 — Curling T. B., ' M e d . - C h i r . 
T r a n s . / 1 8 4 0 . — Daly, 0. ( supposed) , ' B r i t . M e d . J o u r n . / 1859 . 
—Davies H., ' P a t h . Soc. T r a n s . / 1 8 4 8 . — D i c k e n son, ' L o n d . M e d . 
G a z . / 1861 ; ' P a t h . Soc. T r a n s . / 1 8 6 2 . — Duncan, A. (near t h e 
p o r t a l v e i D ) , ' E d i n . M e d . a n d S u r g . J o u r n . / 1 8 0 8 . — D u n c a n , 
P A f . ( severa l cases), ' P r o v . M e d . a n d S u r g . J o u r n . / 1850-52 
Elliotson, J., ' L a n c e t / 1 8 3 2 . — F e a r n , 8. W ( i m m e n s e c y s t ) , 
' B r i t . M e d . J o u r n . / N o v . , 1868 , p . 4 9 6 . — F l e t c h e r , T. B. E., 
' P r o v . M e d . a n d S u r g . J o u r n . / 1 8 4 6 . — F r e e r , W G., ' L a n c e t , ' 
a n d ' P r o v . M e d . a n d S u r g . J o u r n . / 184b.—Gaitskell, W- (1000 
d i s c h a r g e d ) ' L o n d . M e d . R e p o s i t o r y / 1 8 1 5 . — G u l l a n d , ' E d i n . 
M e d . J o u r n . / I 8 6 0 . — H a r l e y , J., ' L a n c e t / M a y , 1 8 6 6 , p . 538 , 
a n d ' M e d . C h i r . T r a n s . / 1 8 6 6 . — I d e m , i n ' S t T h o m a s ' s H o s 
p i t a l R e p o r t s / 1877 , p . 2 9 1 . — H a s t i n g s , C, ' B r i t . M e d . J o u r n . / 
1 8 5 8 . — B e a t o n , ' B r i t . M e d . J o u r n . / O c t . 31s t , 1874, p . 5 5 7 . — 
Heckford, N., ' B r i t . M e d . J o u r n . / Sept . , 1868, p . 2>Z2.—Hillier, 
' L a n c e t / a n d ' P a t h . Soc. T r a n s . / 1 8 5 5 . — H u t c h i n s o n , J., 
' L a n c e t / O c t . , 1 8 6 2 . — I n g l i s , A., ' B r i t . M e d . J o u r n . / 1 8 5 9 . — 
Leared A. ( H j a l t e l m ' s case), ' P a t h . Soc. T r a n s . / 1 8 6 3 . — 
Logan ( thousands p r e s e n t ) , ' P a t h . Soc. T r a n s . / a n d ' M e d . T i m e s 
a n d G a z . / M a r c h , 1865, p . 2 4 3 . — L y o n , E. (several cases), 
' P r o v . M e d . a n d S u r g . J o u r n . / 1 8 5 0 . — M u r c h i s o n , C. ( r u p t u r e 
t h r o u g h p l e u r a ) , ' P a t h . Soc. T r a n s . / 1 8 6 1 . — I d e m , ' L a n c e t / 
J u l y , p . 7 5 , 1 8 6 8 . — P a g e , ' B r i t . M e d . J o u r n . / a n d ' L a n c e t / N o v . , 
1 8 6 4 . — P a v y , F. W- ( e x p e c t o r a t e d ) , ' M e d . G a z . / 1 8 5 1 . — 
Idem, ' M e d . - C h i r . T r a n s . / a n d ' L a n c e t / Sept . , 1866, p . 2 3 4 . — 
Peacock ( t w o cases, e x p e c t o r a t e d ) , ' L o n d . M e d . G a z . / a n d 
' L a n c e t / 1 8 5 0 . — P e m b e r t o n , O. A. ( r u p t u r i n g d i a p h r a g m ) , 
' P r o v . M e d . J o u r n . / 1 8 4 8 . — P h i Upson, ' B r i t . M e d . J o u r n . / 
O c t . 31s t , 1874, p . 5 5 7 . — P o l l o c k , J. ( f a t a l ) , ' P a t h . Soc. T r a n s . / 
1 8 5 4 . — I d e m ( o p e n i n g i n t o l u n g ) , ' L a n c e t / J an . , 1865, p . 6 3 . — 
Bees, G. 0., ' G u y ' s H o s p . R e p . / 1 8 4 8 . — I d n n ( l e c t u r e ) , ' L o n d . 
M e d . G a z . / 1 8 4 9 . — B i c h a r d s , C. G, ' L a n c e t / J an . , 1865, 

p > 2 6 1 . — R o b e r t s , ' L a n c e t / 1 8 3 3 . — R u s s e l l , J., ' P r o v . M e d . a n d 
S u r g . J o u r n . / 1 8 5 1 . — S a d l e r , Af . T. (Caasarean sec t ion ) , ' M e d . 
T i m e s a n d G a z . / A u g . , 1864, p . 1 4 1 . — S a l t e r , H., ' P a t h . Soc. 
T r a n s . / I 8 6 0 . — S a v o r y , W S. ( l e t t e r ) , ' L a n c e t / M a y , 1866, 
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p . 4 1 0 . — S l i e r w i n , H. C. ( f a t a l ) , ' E d i n . M e d . and S u r g . J o u r n . / 
1 8 2 3 . — S i b s o n , F., ' L a n c e t / J u l y , 1868, p . 7 6 . — S l o a n e , J. 
(punc tu re ) , r B r i t . M e d . J o u r n . / 1 8 5 8 . — T h o m p s o n H., ' P a t h . 
Soc. T r a n s . / a n d c L a n c e t / 1 8 5 8 . — T r i m n e l l , G. G, ' L o n d . 
M e d . E e p o s . / 1 8 2 1 . — Ward, S. H., ' L a n c e t / 1868, v o l . i i , 
p p . 141 , 305, a n d 4 7 4 . — W e a r n e , V ( p e r f o r a t i n g d i a p h r a g m ) , 
' B r i t . M e d . J o u r n . / J u l y , 1864, p . 3 1 . — W i l k s (escaping b y 
g a l l - d u c t s ) , ' P a t h . Soc. T r a n s . / 1860. — Young, J., ' E d i n . 
M e d . and S u r g . J o u r n . / 1829. 

Hydatids of the liver and other organs together ( B I B L I O G R A P H Y 
N o . 20 c).—Beale, L. ( k i d n e y ) , ' A r c h , of M e d . / v o l . i , p . 3 1 , 
1857 ; see also same case b y Bristowe, ' P a t h . Soc. T r a n s . / 
1 8 5 3 . — B i l l i n g ( l u n g s ) , ' L o n d . M . a n d S. J o u r n . / 1831 , p . 58. 
—Griffith, J. W- ( abdomen) , ' L o n d . M e d . G a z . / 1 8 4 4 . — H e s l o p , 
T. P ( k i d n e y ) , ' M o n t h . J o u r n . o f M e d . S c i . / 1 8 5 0 . — i M a r d -
son ( k i d n e y , D r M a c k i n d e r ' s case), ' L a n c e t / 1855. 

Liver cases occurring in America ( B I B L I O G R A P H Y N O . 20 d).— 
Alexander, F. (200 presen t ) , ' B o s t o n M e d . a n d S u r g . J o u r n . / 
1 8 3 8 . — F i n n e l l , ' N e w Y o r k M e d . J o u r n . / 1856, p . 2 1 6 . — M i n o t , 
T. ( expec tora ted) , Bos t . Soc. f o r M e d . I m p r o v . , 1859, and 
' B r i t ' . M e d . a n d S u r g . J o u r n . / 1860, p . 297 .—Webber , J. F., 
' N e w Y o r k M e d . T i m e s / 1853, a n d ' B o s t . M e d . and Su rg . 
J o u r n . / 1853, p . 126. 

Hydatids of the lungs and pleura ( B I B L I O G R A P H Y N O . 20 e).— 
Gholmeley, ' Guy ' s H o s p . R e p . / 1 8 3 7 . — B o w l i n g , F., ' A u s t r a l i a n 
M e d . J o u r n . , ' 1 8 6 4 . — B u f f i n , A. B., ' Beale 's A r c h i v e s / 1857, 
v o l . i , p . 2 5 3 . — H a r e , ' P a t h . Soc. T r a n s . / 1857-8 .— Hill, J., 
' M e d . and Ph i los . C o m m . / 1784, v o l . i i , p . 3 0 3 . — H u t c h i n s o n , 
J., ' P a t h . Soc. T r a n s . / 1 8 5 4 . — K i r k e s , W- S., ' M e d . Times 
a n d G a z . / 1 8 5 1 . — L e a r e d , A., ' P a t h . Soc. T r a n s . / 1857 — 
Peacock, ' L a n c e t / 1 8 5 0 . — R i d g e , J., ' Guy ' s H o s p . R e p . / 1836, 
p . 5 0 7 . — R i g d e u , G., ' P r o v . M e d . a n d S u r g . J o u r n . / 1852 .— 
Smith, F G., ' N o r t h A m e r . M e d . - C h i r . R e v . / 1858, p . 333.— 
Todd, E. B., ' M e d . T i m e s and G a z . / 1852. 

Hydatids of the Kidney ( B I B L I O G R A P H Y N O . 2 0 / . ) — A d a m s , 
A. L.,' L a n c e t / 1 8 6 4 , p . 3 7 5 . — B a r k e r , T. H.,' G lasg . M e d . J o u r n . / 
1855-6, p . 4 3 9 . — D u n c a n , ' L i v e r p o o l M e d . J o u r n . / 1 8 3 4 . — D u n n , 
J., ' L o n d . M e d . R e p o s . / 1817 .— Fussell, E. F., ' L a n c e t / 1 8 5 1 . — 
Tjcf/som ( t w o cases), ' T r a n s . M e d . Soc. of L o n d . / 1789, p . 3 3 . — 
Ward, W., ' L a n c e t / 1 8 4 6 . — W i l s o n , J. ( lec ture) ' L o n d . M e d . 
R e p o s . / 1822. 

Hydatids of the spleen, omentum*, and abdominal cavity 
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( B I B L I O G R A P H Y N O . 2 0 g.).—(Anonymous), ' E d i n . M e d . a n d S u r g . 
J o u r n . / 1819 , p . 5 0 . — B a i l e y , F., ' L o n d . M e d . R e p o s . / 1 8 2 6 . — 
Bright, B. ( r e m a r k s o n cases) ' G u y ' s H o s p . R e p . / 1 8 3 8 . — B r y a n t , 
T. ( s i m u l a t i n g o v a r i a n disease), ' G u y ' s H o s p . R e p . / 1868, 
p . 2 3 5 . — B u o l d , G. ( o m e n t u m ) , ' M e d . T i m e s / 1 8 3 8 . — I d e m ( r ep . 
b y P a r s o n s ) , ' B r i t . M e d . J o u r n . / 1 8 5 9 . — B a r m a n , ' P r o v . M e d . 
J o u r n . / 1 8 4 7 . — G r o w t h e r , C , ' E d i n . M e d . a n d S u r g . J o u r n . / 
1826 , p . 4 9 . — G r e e n h o w , E. H., ' L a n c e t / 1862.—Little, W I . 
( s i m u l a t i n g o v a r i a n d i s e a s e ) , ' B r i t . M e d . J o u r n . / 1 8 5 7 . — M a c l e a y , 
K., ' E d i n . M e d . a n d S u r g . J o u r n . / 1 8 0 6 . — M o r l e y , J. ( p a r t l y 
p e l v i c ) , ' L a n c e t / 1 8 4 5 . — N e w m a n , W ( s i m u l a t i n g o v a r i a n 
disease) , ' O b s t e t r . Soc. T r a n s . / v o l . i v , 1 8 6 2 . — O b r e ( p e r i 
t o n e a l ) , ' P a t h . Soc. T r a n s . / 1 8 5 4 . — O g l e , J. ( o m e n t u m ) , ' P a t h . 
Soc. T r a n s . / 1 8 6 0 . — S i m p s o n , A. B. ( p e r i t o n e a l ) , ' E d i n . M e d . 
J o u r n . / 1 8 6 1 - 6 2 . — S i m p s o n , J. Y., ' A s s o c . M e d . J o u r n . / 1854 , 
p . 1 3 7 . — T h o m p s o n , T., ' L a n c e t , 1 8 4 3 . — T h o m p s o n , A. T. 
( s i m u l a t i n g o v a r i a n disease) , ' L a n c e t / 1833. 

Hydatids within the pelvic cavity ( B I B L I O G R A P H Y N o . 20 h).— 
Birkett, / . ( v o i d e d ) , ' G u y ' s H o s p . R e p . / 1 8 5 1 , p . 3 0 0 . — B r y a n t , 
T . , ' L a n c e t / 1865 , p p . 566 a n d 5 8 9 . — O o r r i g a n ( o v a r i a n ) , ' D u b . 
Q u a r t . J o u r n . , ' v o l . i , 1 8 4 6 . — C r a m p t o n ( o v a r i a n ) , ' D u b . Q u a r t . 
J o u r n . / v o l . i i , 1 8 4 6 . — C u r l i n g , T. B. ( b l a d d e r ) , ' M e d . T i m e s 
a n d G a z . / 1 8 6 3 . — F a r r e , A., ' L a n c e t / 1 8 6 2 . — H a b e r s h o n , 
' P a t h . Soc. T r a n s . / 1 8 6 0 . — H u g h e s , ' L o n d . M e d . G a z . / 1 8 6 1 . — 
Hunter, T., ' T r a n s , o f Soc. f o r I m p r o v . o f M e d . a n d C h i r . 
K n o w l e d g e / 1793 , p . 3 4 . — J e n n i n g s ( s i m u l a t i n g p r e g n a n c y ) , 
' D u b l i n Q u a r t . J o u r n . / 1 8 5 5 . — L o w d e l l , ' L a n c e t / 1 8 4 6 . — 
Maunder, ' L a n c e t / Sept . , 1864 , p . 3 5 1 . — S a d l e r , M. T. ( v o i d e d ) , 
' M e d . T i m e s a n d Gaz . ' 1 8 6 5 . — S i m o n , J. ( v o i d e d ) , ' L a n c e t / 
1 8 5 3 . — W a k l e y , ' L a n c e t / 1 8 6 3 . — W h i t e , ' M e d . G a z . / 1842 . 

Hydatids of the heart and blood-vessels ( B I B L L I O G R A P H Y N O . 

20 i).—Bigger, ' D u b . P a t h . S o c ' R e p . i n ' L a n c e t / 1 8 3 0 . — 
Budd, G., ' P a t h . Soc. T r a n s . / 1839 .—Coo te , H., ' L o n d . M e d . 
G a z . / 1 8 5 4 . — G o o d h a r t , ' B r i t . M e d . J o u r n . , N o v . 27 , 1 8 7 5 . — 
Price, D., ' L o n d . M e d . R e p o s . / 1 8 2 2 . — S m i t h , B., ' L a n c e t / 
1 8 3 8 . — T r o t t e r , ' C h e m . a n d M e d . E s s a y s / 1 7 3 6 . — W i l k s ( H e n 
de r son ' s case), ' P a t h . Soc. T r a n s . / 1860 . 

Hydatids of the brain and cranial cavity ( B I B L I O G R A P H Y , N O . 20 
/ • ) . — ( A n o n y m o u s ) ' L a n c e t / A p r i l , 1864 , p . 4 4 4 . — B a i l e y , F., 
' L a n c e t / 1825 ; ' L o n d . M e d . R e p o s . / 1 8 2 6 . — B a r k e r , T. A., 
' P a t h . Soc. T r a n s . / 1 8 5 8 . — B e n n e t t , J. R., ' M e d . T i m e s a n d G a z . / 
J a n . , 1 8 6 2 . — B e r n c a s t l e , J., ' L a n c e t / 1 8 4 6 — Bree, C. R., ' L a n -

10 
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c e t / 1 8 3 7 . — B r i t t a n , F . , ' B r i t . M e d J o u r n . / 1 8 5 9 . — B u r t o n , ' M e d . 
T imes and Gaz . / 1 8 6 2 . — B a g l e i s h , G.,' L a n c e t / 1 8 3 2 . — F l e t c h e r , 
T. B. E., 'Assoc . M e d . J o u r n . / v o l . i i i , p . 1 6 1 , 1 8 5 5 . — H e a c l i n g -
ton, ' E d i n . M e d . and S u r g . J o u r n . / v o l . x v , 1819, p . 5 0 4 . — 
Helsham, ' M e d . C o m m e n t . / v o l . x i i i , 1788, p . 2 8 9 . — M a c n a m a r a , 
W H., ' B r i t . M e d . J o u r n . , ' v o l . i i , p . 616, 1 8 7 6 . — B i g c l e n , G., 
' P r o v . M e d . and S u r g . J o u r n . , ' 1 8 5 2 . — S t e w a r t , J , c L a n c e t / 
1 8 4 8 . — S t u r t o n , ' L a n c e t / 1 8 4 0 . — W i l s o n , E., ' L a n c e t / 1848. 

Hydatids of the bones ( B I B L I O G R A P H Y N O . 20 I).—Cobbold, T. S., 
" N o t i c e of Specimens of T i b i a l H y d a t i d s i n N o t t i n g h a m , " ' B r i t . 
M e d . J o u r n . / 1865, and i n the ' V e t e r i n a r i a n / Feb . , 1866.— 
Idem, " N o t i c e of Specimens f r o m the T i b i a i n the M i d . H o s p . 
M u s e u m , " ibid.—Cooper, A., " Fos te r a n d Lucas ' s case a f f e c t i n g 
the T i b i a , " ' S u r g . Essays / L o n d . , 1818 .—Goul son , W. ( t i b i a ) , 
' M e d . - C h i r . T r a n s . / 1 8 5 8 ; see also Baubeny, H., ' P a t h . Soc. 
T r a n s . / 1 8 5 8 . — E r i c h s e n , J. E., i n his ' S u r g e r y / 4 t h ed i t . , p p . 
728, 823, and 948, L o n d . , 1 8 6 4 . — H u n t e r , W. ( t i b i a l , M u s . Spec. 
a t G la sgow) , quo ted i n ' L ' E x p e r i e n c e / 1838, p . 5 3 1 . — K e a t e , 
B. (os f r o n t i s ) , ' M e d . - C h i r . T r a n s . / 1 8 1 9 . — L a m b e r t , J. ( t i b i a ) , 
' L a n c e t / 1 8 2 6 . — T h o m p s o n , H. (Hearne ' s t i b i a l case), ' P a t h . 
Soc. T r a n s . / 1859 .—Webs t e r , F. W ( t i b i a ) , ' N e w E n g . M e d . 
J o u r n . of M e d . and S u r g . / 1 8 1 9 . — W i c k h a m , W J. ( t i b i a ) , ' L o n d . 
M e d . a n d Phys . J o u r n . / 1827. 

Hydatids of the breast, muscles, and soft parts ( B I B L I O G R A P H Y 

N o . 20 m ) . — A d a m s , J. ( abdomina l par ie tes) , ' L a n c e t / 1 8 5 1 . — 
( A n o n y m o u s ) , " H y d . i n t h e E y e of a G i r l , " ' B o s t o n M e d . a n d 
S u r g . J o u r n . / 1 8 4 9 , p . 2 8 . — B a i r d , J. ( m u s c l e s ) , ' E d i n . M e d . and 
S u r g . J o u r n . / 1 8 2 1 . — B i r k e t t , J. ( m a m m a r y ) , ' L a n c e t / M a r c h , 
1867, p . 2 6 3 . — B r o d i e , B. C. (near scapula) , ' L a n c e t / 1818 .— 
Bryant, T. ( t h i g h ) , ' P a t h . Soc. T r a n s . / 1859 .— Idem ( t h i g h ) , 
' L a n c e t / 1 8 6 2 . — I d e m (breas t ) , ' P a t h . Soc. T r a n s . / a n d 
' L a n c e t / N o v . , 1865, p . 565 .—Cholmeley ( f r o m r i g h t s ide) , 
' L a n c e t / 1826 .—Cooper , B. B. (neck a n d breast , t w o cases), 
' G u y ' s H o s p . Rep . ' 1 8 5 1 . — I d e m , i n B i r k e t t ' s w o r k o n t h e 
' B r e a s t / p . 1 8 3 ; the ' I n s t i t u t e / v o l . i . p . 119, 1 8 5 0 . — D i x o n , 
J. ( neck) , ' L a n c e t / 1 8 5 1 . — H e n r y , M. (breas t ) , ' L a n c e t / N o v . , 
1861 , p . 4 9 7 . — H e w n d o n , A. (neck) , b y T y s o n , i n ' P h i l . T r a n s . / 
1706-7, v o l . x x v , p . 2 3 4 4 . — J o n e s , S. ( subper i tonea l ) , ' P a t h . 
Soc. T r a n s . / 1 8 5 4 . — R a n k i n e , J , " Supposed H y d . i n S y n o v i a l 
Shea ths ," ' E d i n . M . a n d S. J o u r n . / 1 8 3 0 . — S a n d s ( n e c k ) , 
' A m e r . M e d . T i m e s / 1861 , v o l . i i , p . 37Q.—White (breast a n d 
a r m ) , ' L a n c e t / 1839. 
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Hydatids of uncertain seat, or miscellaneous cases and obser
vations ( B I B L I O G R A P H Y N O . 20 n).—Barrett, ' L o n d . M e d . G a z . / 
1 8 3 8 . — D u r r a n i , G. M. ( I p s w i c h H o s p . ) , ' P r o v . M e d . a n d S u r g . 
J o u r n . / 1 8 5 1 . — F a g g c , IL., ' L a n c e t / J u l y , 1868, p . 7 6 . — 
Grcnihom, J. M. ( i n t e s t i n a l ) , ' L a n c e t / 1 8 2 3 . — H o w s l t i p , J. 
(case, w i t h s p e c u l a t i v e r e m a r k s ) , ' E d i n . M . a n d S. J o u r n . / 
1 8 3 5 . — M a c G i l l i v r a y , P H. ( o r b i t , & c ) , ' A u s t r a l . M e d . J o u r n . / 
A u g . , 1 8 6 5 . — Llem, ibid., M a r c h , 1 8 6 7 . — L i n n ( 3 r d series o f 
cases), ibid., J u l y , 1 8 7 2 . — I d e m ( t r e a t m e n t w i t h k a m a l a ) , ibid., 
J u l y , 1 8 7 2 . — M a r l c h a m , W- 0., " O n t h e ' son h y d a t i q u e / " 
' A s s o c . M e d . J o u r n . / 1856, p . 1 0 7 2 . — M i t s g r a v e , ( l e t t e r t o S i r H . 
S loane) , ' P h i l . T r a n s . / v o l . x x i v , 1 7 0 4 - 5 . — P h i l l i p s , ' L a n c e t / 
J u l y , 1868 , p . 7 7 . — R u s s e l l , J J., ' D u b . J o u r n . / 1 8 3 8 . — 
Salter, H., ' P a t h . Soc. T r a n s . / 1 8 5 4 . — W a r d , T. 0., ' L o n d . 
M e d . G a z . / 1837 . 

Hydatids of animals (acephalocysts) ( B I B L I O G R A P H Y N o . 20 o).— 
Bollinger (see B i b l . N o . 4 9 ) . — C o b b o l d , ' M a n u a l / 1. c. ( B i b l . 
N o . 2 ) , 1 8 7 4 . — C r i s p , E. ( i n a t u r k e y a n d i n h o g s ) , ' P a t h . 
Soc. T r a n s . / 1 8 6 3 . — E a s t , J. (see S t e e l ) . — F i n d e i s e n , " E c h i n . 
i n de r L u n g e / " ' R e p e r t o r i u m f i i r T h i e r h e i l k u n d . / 1875, 
s. 4 8 . — G r o s s , S. D. ( i n s w i n e ) , ' E l e m e n t s o f P a t h . A n a t . , ' 
1845 , p . 1 1 8 . — H u n t e r , J., " A C y s t ( h y d a t i d ) w h i c h was 
filled w i t h w a t e r , f o r m e d i n a n d filling u p t h e B o n e ( h u m e r u s ) 
o f an O x ( f r o m H u n t e r i a n M S . ) / " m o r e f u l l y d e s c r i b e d i n t h e 
' C a t a l o g u e o f t h e M u s . L o n d . C o l l . S u r g . / " P a t h . / " v o l . i i , 
p r e p . N o . 864 , p . 2 0 1 , 1847.—Idem, " O n H y d a t i d s i n Sheep " 
( supp . t o T r a n s , o f a S o c , 1. c , supra), 1 7 9 3 . — H u t c h i n s o n , J., 
" H y d a t i d i n t h e E y e o f a H o r s e / " ' P a t h . Soc. T r a n s . / a n d 
' L a n c e t / 1 8 5 7 — H u x l e y , T. H., " O n t h e A n a t o m y a n d D e v e 
l o p m e n t o f Echinoc. veterinorum ( f r o m a Z e b r a ) / " ' P r o c . Z o o l . 
S o c . / 1 8 5 2 . — K i r Je man, J., " C h r o n i c Disease o f t h e Bones o f 
t h e C r a n i u m o f a H o r s e , associated w i t h t h e ex is tence o f H y d a 
t i d s w i t h i n a C y s t a t t h e i n f e r i o r p a r t o f t h e O r b i t / ' t h e ' V e t e 
r i n a r i a n / v o l . x x x v i , p . 77, 1 8 6 3 . — L e p p e r , " H y d a t i d s i n t h e 
K i d n e y o f a L a m b / " t h e ' V e t e r i n a r i a n / 1863, p . 5 2 1 . — M a r t i n , 
J. ( i n t h e l i v e r o f a s o w ) , ' V e t . Assoc . T r a n s . / 1842-3 , p p . 
330 a n d 3 6 4 . — M o o r c r o f t , W ( i n t h e b r a i n o f a c o w ) , ' M e d . 
F a c t s a n d O b s e r v . / v o l . i i i , 1 7 9 2 . — Morgan, A. ( i n t h e b r a i n o f 
a m a r e ) , t h e ' V e t e r i n a r i a n / 1855, p . 3 9 6 . — P e e e h , S. ( i n t h e 
musc le s o f a ho r se ) , t h e ' V e t e r i n a r i a n / 1854 , p p . 80 a n d 209 . 
— S i r d a m a g r o t z k y (see B i b l i o g . N o . 4 9 ) . — S i m o n d s , J. B., " R e 
m a r k s o n M r . Sc ruby"s case of H y d a t i d s i n t h e L i v e r o f a 
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S h e e p / ' ' T r a n s , of V e t . A s s o c . / 1842-3, p . 3 3 1 — Steel, J. E. 
( i n l i v e r of a cow ; M r East ' s case), t h e ' V e t e r i n a r i a n , 1878, 
p . 4 4 1 . — S t o d d a r t ( i n l i v e r of a cow) , t h e ' V e t e r i n a r i a n / 1838, 
p . 6 3 7 . — T h u d i c h u m , J. L. W ( i n s h e e p ) , ' Assoc. M e d . J o u r n . / 
1856, p . 1 9 5 . — V i n c e n t , J. P. ( i n horse, caus ing lameness) , t he 
' V e t e r i n a r i a n / 1848, p . 6 7 4 . — W a l k e r , A. ( i n t h e l i v e r o f a sow) , 
' V e t . R e c o r d / 1846, p . 1 8 5 . — W o o d g e r ( i n the b r a i n o f a horse) , 
t h e ' V e t e r i n a r i a n / 1863, p . 75. 

Foreign Literature. Euman Eydatids ( B I B L I O G R A P H Y N O . 20 
p).—Bocker, ' Z u r s t a t i s t i k der E c h i n o c . / B e r l i n , 1 8 6 8 . — B a v a i n e , 
G, ' T r a i t e ' (1. c , B i b l . N o . 1) , p . 350, 1860 ; 2 n d ed i t . p . 369, 
1 8 7 7 . — I d e m , " Recherches sur les hyda t ides , les e c h i n o c , & c , " 
' Gaz. M e d . de P a r i s / 1 8 5 5 . — I d e m , " Recherch . sur l e f r emisse -
m e n t h y d a t i q u e , " ' Gaz. M e d . / 1 8 6 2 . — E s c h r i c h t , ' Danske v i -
denskab. selsk. f o r h a n d l . / 1 8 5 3 . — F i n s e n , ' U g e s k r i f t f o r L a g e r / 
B d . i i i , 1 8 6 7 ; see also ' B r i t , a n d F o r . M e d . - C h i r . R e v . / 1868, 
p . 3 2 4 ; also ' S c h m i d t ' s J a h r b . f u r M e d . / 1867, s. 1 8 1 . — G u e -
rault, " Sur l a m a l a d i e h y d a t i q u e , & c , " ' Gaz. des H o p . / 1857.— 
Eearn, A. W., ' K y s t e s hyda t iques d u p o u m o n et de l a p l e v r e / 
Par i s , 1 8 7 5 . — E e l l e r , A., " D i e Schmaro tze r der L e b e r / ' v o n 
' Z i e m s s e n ' s ' H a n d b u c h d . Spec. P a t h o l , u n d T h e r a p i e / B d . v i i i , 
s. 5 5 9 . — K r a b b e , E., " M a l a d i e causee en I s l a n d par les E c h i n o -
coques ," i n h i s ' Recherches H e l m i n t h o l o g i q u e s / p . 4 1 , Par is , 
1866 ; ' H e l m . U n d e r s ^ g e l s e r / Copenhagen, 1865, p . 4 0 . — I d e m , 
' D i e echinoc. der I s lander , ' " ' A r c h i v f u r N a t u r g . / 1865, and i n 
' D e n m e d . Skole i R e y k j a v i k / 1 8 6 8 . — I d e m (see T . R . Jones, 
B i b l . N o . 2).—Leuckart, B. (1. c , B i b l . N o . 1) , B d . i , s. 335, 
1863 ; B d . i i , s. 859, 1 8 7 6 . — L i n der, ' Ech inococcen der L e b e r / 
L e i p s i c , 1 8 6 9 . — N a u n y n , ' A r c h i v f u r A n a t . , P h y s i o l . / & c , 
1862 - 3 . —Nei s se r , A., ' D i e echinococcen K r a n k h e i t . / B e r l i n , 
1 8 7 7 . — B a s s m u s s e n , ' B i d r a g t i l K u n d s k a b o m E c h i n o c / & c , 
1 8 6 5 ; see also ' B r i t , a n d F o r . M e d . - C h i r . R e v . / 1866, p . 285, 
a n d 1867, p . 4 2 4 . — S c h m a l f u s s , ' U e b e r Lebe rech inococcus / 
Bres l au , 1 8 6 8 . — T o m m a s i , T., ' S t o r i a d i u n caso d i E c h i n o c . / 
& c , i n an a p p e n d i x (Nota ) t o h i s e d i t i o n o f m y ' L e c t u r e s ' 
( V e r m i , & c ) , M i l a n , 1873, p . 153. 

N O T E . — A s L e u c k a r t , Dava ine , a n d especial ly Ne i sse r o f f e r 
exhaus t ive analyses of the F r e n c h a n d G e r m a n l i t e r a t u r e o f 
h u m a n h y d a t i d s , I w i l l o n l y g i v e t h e a u t h o r s ' names a t t a c h e d 
to such a d d i t i o n a l f o r e i g n memoi r s a n d cases as have been 
p u b l i s h e d i n E n g l a n d . These are quo ted i n m y ' I n t r o d u c t o r y 
Trea t i se o n the En tozoa . ' F u l l references w i l l be f o u n d i n t h e 
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" B i b l i o g r a p h y ' " o f t h a t w o r k u n d e r t h e f o l l o w i n g h e a d s : — A n d r a l 
( p u l m o n a r y v e i n s ) , Angel i, Auglagnier ( b l a d d e r ) , Baillarger 
( b r a i n ) , Bo'met ( l i v e r ) , Choubasse ( a b d o m i n a l ) , Gruveilhier ( l i v e r 
a n d sp l een ) , Duping ( h y d a t i d s i n a n i m a l s ) , Demarquag ( l i v e r ) , 
Dupuytren (musc les a n d v i scera , & c ) , Fouquier ( l u n g s ) , Gayet 
( l i v e r ) , Goyrand ( l i v e r ) , Guerard, Guillot, Eedinger ( b r a i n ) , 

Heintz ( l i v e r ) , Held ( t h i g h ) , Heller ( l i p ) , KlencJce ( b l o o d , & c ) , 
Kuhn, Lafforgue ( l i v e r ) , Legroux, Livois, Luschlca ( l i v e r ) , Martinet 
( b r a i n , l i v e r ) , Maug ( h a n d ) , Meissner, Miched ( b r a i n ) , Moissenet 
( l i v e r ) , Montault ( b r a i n ) , Morrisseau, Nicolai ( l i v e r ) , Oerstelen 
( k i d n e y ) , Pohl ( a b d o m i n a l ) , Quinquirez ( b l a d d e r ) , Becamier 
( a b d o m i n a l ) , Richard ( l i v e r ) , Roget ( l u n g s ) , Roux ( p e l v i c ) , 
Ruttel ( b r a i n ) , Schleissner, Sichel, Sommering (eye) , Skoda, 
Tomowitz ( b l a d d e r ) , Zeder ( b r a i n ) . 

A d d i t i o n a l re fe rences t o t h e echinococcus disease as i t occurs 
i n a n i m a l s w i l l be f o u n d a t t h e close o f t h e s ec t ion d e v o t e d t o 
t h e pa ras i t es o f R u m i n a n t s ( B i b l i o g r a p h y N o . 4 9 ) , a n d I s h a l l 
r e c u r t o t h e s u b j e c t o f m o r t a l i t y f r o m " w o r m s " f u r t h e r o n . 

SECTION III.—NEMATODA (Round Worms). 

Trichina spiralis, Owen.—The progressive triumphs of 
b i o l o g i c a l science are w e l l e p i t o m i s e d i n t h e h i s t o r y o f t h e 
d i s c o v e r y , a n d i n t h e r e c o r d o f t h e g r a d u a l m a n n e r i n w h i c h w e 
have o b t a i n e d o u r p r e s e n t c o m p l e t e k n o w l e d g e of t h e s t r u c t u r e 
a n d d e v e l o p m e n t o f t h i s s m a l l en tozoon . 

A l t h o u g h t h e f ac t s connec ted w i t h t h e o r i g i n a l d i s c o v e r y are 
c lea r a n d i n d i s p u t a b l e , m u c h e r r o r s t i l l pe rvades f o r e i g n l i t e r a 
t u r e o n t h i s head . W i t h o u t a d o u b t M r H i l t o n was t h e first t o 
sugges t t h e p a r a s i t i c n a t u r e o f t h e capsules first s p o k e n o f as 
" g r i t t y p a r t i c l e s . " W i t h S i r James Page t , howeve r , res ts t h e 
t r u e d i s c o v e r y a n d d e t e r m i n a t i o n o f t h e n e m a t o i d charac te r o f 
t h e w o r m i t s e l f . W i t h P ro fe s so r O w e n r e m a i n s t h e h o n o r o f 
h a v i n g first s c i e n t i f i c a l l y v e r i f i e d , d e s c r i b e d , a n d n a m e d t h e 
en tozoon . Some have s o u g h t , w i t h o u t g o o d reason, t o a l t e r 
O w e n ' s n o m e n c l a t u r e ; y e t n o t o n l y t h e gene r i c t i t l e , b u t n e a r l y 
a l l else t h a t he w r o t e c o n c e r n i n g t h e pa ras i t e , m u s t be a l l o w e d 

t o s t a n d . 
I n r e l a t i o n t o t h e capsules, i t i s t r u e t h a t p r i o r c l a i m s o f 

d i s c o v e r y have been p u t f o r w a r d ; b u t w h i l s t Peacock ' s p r epa ra 
t i o n o f t h e " l i t t l e bod i e s " t e s t i f i e s t o t h e f a c t o f h i s h a v i n g 
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seen the capsules before o ther E n g l i s h observers, i n c l u d i n g 
W o r m a l d , i t was H i l t o n w h o f i r s t su rmised t h e i r pa ras i t i c 
character . A s f o r t h e c la ims of K l e n c k e a n d T i e d e m a n n , t h e y 
are p r a c t i c a l l y of no value , even i f i t be a d m i t t e d t h a t t h e 
f o r m e r m a y have at an ear ly p e r i o d seen s o m e t h i n g r e s e m b l i n g 
t h i s nematode, a n d t h a t t h e " s tony concret ions " encoun te red 
b y the l a t t e r were degenera ted capsules. 

O n no sub jec t have I desired to w r i t e w i t h more accuracy 
a n d prec i s ion t h a n on t h i s , a n d les t t h e above r e m a r k s shou ld 
appear to be somewhat p a r t i a l , I n o w purpose ly re-state the 
fac t s as t hey have presented themselves to me d u r i n g a f u l l a n d 
p r o l o n g e d s tudy of the en t i r e l i t e r a t u r e of the sub jec t . I f i t be 
asked w i t h w h o m rests t h e d i scovery of Trichina, t he r e p l y 
m u s t be f r a m e d w i t h a due r e g a r d t o precise issue at stake. 
T h e f i r s t r e c o g n i t i o n of t h e capsules as paras i t i c p roduc t s is 
f a i r l y c l a i m e d b y H i l t o n ; the w o r m b y P a g e t ; t h e zoologica l 
a l loca t ion a n d nomenc la tu re b y O w e n ; t h e a d u l t w o r m b y 
V i r c h o w ; the deve lopmenta l phenomena b y L e u c k a r t ; t he 
r e a r i n g o f the larvae b y H e r b s t ; a n d t o c r o w n a l l , t h e c l i n i c a l 
i m p o r t a n c e of the parasi te b y Z e n k e r . D u e r e g a r d b e i n g had 
t o these r e l a t i ve c la ims, I t h i n k the f o l l o w i n g more ex tended 
s ta tement w i l l be f o u n d to be t r u e and j u s t i n a l l i t s bear ings . 

I n t h e year 1834 S i r James Paget , t h e n a s tudent , f i r s t 
a c t u a l l y d e t e r m i n e d t h e existence of the nematode entozoon, 
w h i c h was subsequent ly more c o m p l e t e l y descr ibed b y Professor 
O w e n . T h e discoverer was assisted b y the ce lebra ted 
bo tan i s t , R o b e r t B r o w n , w h o l e n t h i s microscope f o r the 
purposes of e x a m i n a t i o n . I n the f o l l o w i n g year Professor 
O w e n f i r s t s c i en t i f i ca l ly descr ibed a n d n a m e d t h e f l e s h - w o r m 
(Trichina spiralis) i n the p u b l i s h e d t ransac t ions o f a l ea rned 
society. H e first f u l l y i n t e r p r e t e d t h e t r u e zoo log ica l p o s i t i o n 
o f t he parasi te . S i r J . Paget ' s col league, M r . W o r m a l d , h a d 
" more t h a n once " p r e v i o u s l y n o t i c e d t h e charac te r i s t i c specks 
" i n subjects dissected a t S t B a r t h o l o m e w ' s Hosp i t a l .* ' H e 
t r a n s m i t t e d t h e i n d i v i d u a l specimens w h i c h enab led O w e n t o 
d r a w up his va luable paper. I t is clear, however , t h a t M r 
H i l t o n was t h e first to suggest t h e paras i t ic a n d a n i m a l na tu re 
of t he specks observed i n h u m a n muscle . A s the " find " was 
made i n 1832, he a n t i c i p a t e d W o r m a l d i n h i s obse rva t ion o f 
the e< g r i t t y " pa r t i c les i n d i s sec t ing - room sub jec t s , d e s c r i b i n g 
t h e bodies as " p r o b a b l y d e p e n d i n g u p o n the f o r m a t i o n o f v e r y 
s m a l l Cysticerci ."" Never the less , a c c o r d i n g t o D r H o d g k i n , 
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" t h e first o b s e r v a t i o n o f these l i t t l e bod ies was made i n 1828 " 
b y M r H . Peacock . T h e l a t t e r made a d r y p r e p a r a t i o n o f t h e 
sicruo-}>y<>l>lrm m u s c l e t o d i s p l a y t h e specks. T h a t p r e p a r a t i o n 
i s t h e o ldes t i n ex i s t ence , a n d m a y be seen i n G u y ' s M u s e u m . 
I t m a y f u r t h e r be r e m a r k e d t h a t H e n l e , K i i c h e n m e i s t e r , 
D a v a i n e , m y s e l f , a n d o the r s , have p o i n t e d t o a n o t i c e b y 
T i e d e m a n n as p r o b a b l y , o r p o s s i b l y , i n d i c a t i n g a p r i o r obse rva
t i o n o f t h e specks . L e u c k a r t r e j e c t s t h e ev idence . D r P a g e n -
s techer appears t o be i n d o u b t as t o t h e n a t u r e o f t h e bodies i n 
q u e s t i o n . A s t h e passage i n q u e s t i o n p o s s i b l y gave a r o u g h 
a n d i m p e r f e c t d e s c r i p t i o n o f t h e n o w f a m i l i a r l y k n o w n c a l c i f i e d 
T r i c h i n a capsules, I g i v e a t r a n s l a t i o n o f i t ( F r o r i e p ' s ' N o t i z e n , " 
1822 , B d . i , s. 64) : — " A t a p o s t - m o r t e m e x a m i n a t i o n o f a m a n 
w h o h a d been a g r e a t b r a n d y - d r i n k e r , a n d w h o d i e d f r o m 
t h o r a c i c d r o p s y a f t e r severa l severe a t t a c k s o f g o u t , T i e d e 
m a n n f o u n d w h i t e s t o n y conc re t ions i n m o s t o f t h e musc les , 
espec ia l ly a t t h e e x t r e m i t i e s . T h e y l a y i n t h e c e l l u l a r t i s sue 
b e t w e e n t h e fibre-bundles, f r e q u e n t l y also a t t ached t o (or near ) 
t h e w a l l s o f t h e a r te r ies , b e i n g f r o m t w o t o f o u r l i nes l o n g , 
a n d r o u n d i s h . T h e c h e m i c a l e x a m i n a t i o n c o n d u c t e d b y G m e l i n 
y i e l d e d s e v e n t y - t h r e e p a r t s phospha te o f l i m e , seven p a r t s car
b o n a t e o f l i m e a n d t w e n t y p a r t s a n i m a l m a t t e r , r e s e m b l i n g a l b u 
m e n o r fibrin.'" I n r e g a r d t o t h i s n o t i c e D r Pagens techer ( f D i e 
T r i c h i n e n , " s. 4) has r e m a r k e d t h a t T i e d e m a n n ' s " c o m m u n i c a 
t i o n was also r e f e r r e d b y H e n l e t o such a pa ras i t i c d e v e l o p m e n t 
w h e n he subsequen t ly f o u n d T r i c h i n a ; a n d i n t h i s sense i t was 
a f t e r w a r d s r ece ived b y D i e s i n g , K i i c h e n m e i s t e r , a n d D a v a i n e . 
B u t i t has been r e j e c t e d b y L e u c k a r t o n accoun t of t h e size ( f r o m 
t w o t o f o u r l ines) a n d seat o f t h e concre t ions . T r u e , i t has 
n e v e r y e t been obse rved t h a t t h e capsuled T r i c h i n a (no t measur 
i n g a t e n t h p a r t o f t h a t d i a m e t e r ) subsequen t ly c o n s t i t u t e d cen t res 
of g o u t y depos i t e x c e e d i n g t h e i r o w n b u l k , n o r i s i t l i k e l y t h a t 
t h e y s h o u l d . See ing , h o w e v e r , as w e o f t e n do , t h a t e r ro r s 
r e s p e c t i n g size have c r e p t i n t o w o r k s o n T r i c h i n a , w e sha l l n o t 
need t o l a y m u c h stress u p o n these s t a t e m e n t s ; s t i l l less so 
since t h e n o t i c e is v e r y s u p e r f i c i a l , a n d i t s cha rac te r i s essen
t i a l l y o f a p h y s i o l o g i c o - c h e m i c a l n a t u r e . B u t t h i s , a t least , 
seems t o us dec i s ive , t h a t w h e n B i s c h o f f , a t H e i d e l b e r g , w r o t e 
o n a case w h i c h o c c u r r e d i n H e i d e l b e r g , n o t one s i n g l e w o r d 
was m e n t i o n e d r e s p e c t i n g a f o r m e r case, i f such s h o u l d have 
h a p p e n e d , a l t h o u g h T i e d e m a n n a n d h i m s e l f w e r e o n t e r m s o f 
c lose i n t i m a c y . ' " So m u c h f o r T i e d e m a n n . I n r e g a r d t o 
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K l e n c k e ' s c la ims, the same observer wr i t e s : — " K l e n c k e has 
asserted t h a t he h a d a l ready d r a w n Trichinae i n t h e year 1829, 
a n d t h a t he h a d seen t h e m aga in i n 1 8 3 1 . T h i s subsequent 
s ta tement has no k i n d of c o n f i r m a t i o n . T h e unre l iableness , 
mis takes , a n d sel f -decept ions i n the h e l m i n t h o l o g i c a l w r i t i n g s of 
K l e n c k e have been repeatedly exposed some t w e n t y years ago." 
P r i o r t o t h i s c r i t i c i s m b y Pagenstecher, Professor v o n S i e b o l d 
a n d several o the r w e l l - k n o w n h e l m i n t h o l o g i s t s h a d a l ready c o m 
m e n t e d o n K l e n c k e ' s assertions i n t h e same des t ruc t ive manner . 

I n r e g a r d t o the e x p e r i m e n t a t i o n a n d t h e va luab le i n s t r u c t i o n 
thus acqu i red , i t appears t h a t H e r b s t was t h e first 
t o rear musc le - f lesh-worms , or encapsuled Trichinae, 
i n animals ( 1 8 5 0 ) ; w h i l s t V i r c h o w was p r o b a b l y t h e 
first t o rear a n d recognise sexua l ly -mature i n t e s t i n a l 
Trichinae i n a d o g ( 'Deutsche K l i n i k , " 1859, s. 4 3 0 ) ; 
ye t , w i t h o u t d o i n g i n j u s t i c e t o o thers , i t m u s t be 
added t h a t i t r ema ined f o r P r o f . L e u c k a r t t o o f fe r a 
f u l l , comple te , and correc t so lu t ion o f the p r i n c i p a l 
quest ions r e l a t i n g to the source a n d mode of genesis 
of the flesh-worm (1860) . L e u c k a r t l i k e w i s e d i d 
g o o d service b y d i s p r o v i n g the erroneous v iews 
t h a t h a d been p u t f o r t h b y K i i c h e n m e i s t e r . L a s t l y , 
a l l these b r i l l i a n t resul ts c u l m i n a t e d i n t h e c l i n i c a l 
observat ions o f Zenke r , w h o opened ou t a new 
epoch i n the h i s t o r y of t r i c h i n a l d i scovery . P r o 
fessor Z e n k e r was the first t o detect t h e y o u n g i n 
the ac t of m i g r a t i o n , a n d he l i k e w i s e p r i m a r i l y 
demons t r a t ed t h e f a c t t h a t t h e l a r v a l parasi tes 
were capable o f p r o d u c i n g a v i o l e n t disease i n the 
h u m a n b o d y . 

N e v e r i n the h i s t o r y of b i o l o g i c a l science have 
more va luab le issues f o l l o w e d the m e t h o d of expe
r i m e n t u p o n an imals . N o t o n l y has h u m a n l i f e 
been t h u s saved, b u t a n i m a l l i f e also. Sta te-
medic ine a n d s a n i t a t i o n have rece ived an immense 
impulse . The g o o d t h a t has a l ready r e su l t ed is 
s i m p l y inca lcu lab le ; nevertheless , i n t h e eyes o f a 
set o f i g n o r a n t f ana t i c s w h o i n f e s t t h i s c o u n t r y , 
a l l expe r imen t s " i n v o l v i n g c r u e l t y t o an ima l s " 

u l U y o u g h t t o be p r even t ed at any cost. T h e f u r t h e r 

Tptaite Trimnie P r o g r e s s ° f b i o l o g i c a l science i n E n g l a n d has 
After Leuckart. he reby sus ta ined a severe check . 
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T h e Trichina spiralis i n i t s s e x u a l l y - m a t u r e s ta te i s a n e x 
t r e m e l y m i n u t e n e m a t o d e h e l m i n t h , t h e a d u l t m a l e m e a s u r i n g 
o n l y t h e T ' 5 t h o f an i n c h , w h i l s t t h e p e r f e c t l y d e v e l o p e d f e m a l e 
reaches a l e n g t h o f a b o u t ±" T h e b o d y is r o u n d e d a n d filiform, 
u s u a l l y s l i g h t l y b e n t u p o n i t 
se l f , a n d r a t h e r t h i c k e r b e h i n d 
t h a n i n f r o n t , e spec ia l ly i n t h e 
ma le s . T h e h e a d is n a r r o w , 
finely p o i n t e d , u n a r m e d , w i t h a 
s i m p l e , c e n t r a l , m i n u t e o r a l aper
t u r e . T h e p o s t e r i o r e x t r e m i t y 
o f t h e m a l e i s f u r n i s h e d w i t h 
a b i l o b e d c a u d a l appendage , i t s 
c loaca l o r a n a l a p e r t u r e b e i n g 
s i t u a t e d b e t w e e n these d i v e r g e n t 
appendages . T h e pen i s consis ts 
o f a s i n g l e sp i cu l e , c l e f t above , 
so as t o assume a Y - s h a p e d 
o u t l i n e . T h e f e m a l e i s s t o u t e r 
t h a n t h e m a l e , b l u n t l y r o u n d e d 
p o s t e r i o r l y , h a v i n g t h e g e n i t a l 
o u t l e t p l a c e d f a r f o r w a r d , a t 
a b o u t t h e e n d o f t h e first fifth 
o f t h e l o n g d i a m e t e r o f t h e 
b o d y . T h e eggs measure 
f r o m po le t o po le . T h e m o d e 
o f r e p r o d u c t i o n i s v i v i p a r o u s . 

A s c o m m o n l y obse rved i n t h e 
h u m a n b o d y o u r y o u n g Tr i ch inae 
appear as s p i r a l l y - c o i l e d w o r m s 
i n t h e i n t e r i o r o f s m a l l , g l o b u l a r , 
o v a l , o r l emon- shaped cys t s , 
w h i c h l a t t e r appear as m i n u t e 
specks scarce ly v i s i b l e t o t h e 
n a k e d eye. These specks r e sem
b l e l i t t l e p a r t i c l e s o f l i m e , b e i n g 
m o r e o r less calcareous accord 
i n g t o t h e degree o f degenera
t i o n w h i c h t h e i r w a l l s have u n d e r g o n e . I n shape a n d g e n e r a l 
a spec t t h e y are n o t a l t o g e t h e r u n l i k e t h e eggs o f c e r t a i n nema-
t o i d w o r m s , b u t t h e i r size a lone s u f f i c i e n t l y d i s t i n g u i s h e s t h e m . 
T h e y measure o n a n average ~ " i n l e n g t h b y J / ' i n b r e a d t h . 

I'IG. 36.—Larval Trichina coiled within its 
capsule. After Bristowe and Rainey. 
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The organ ised capsules are no t essential t o the f u r t h e r develop
m e n t of the parasi te , a n d are r a the r t o be r ega rded as a b n o r m a l 
f o r m a t i o n s , or ra ther , perhaps, as p roduc t s r e s u l t i n g f r o m an 
e f f o r t of na tu re to p ro tec t a n d thus p r o l o n g t h e l i f e o f t h e 
occupant . T h e y are f r e q u e n t l y a l toge the r w a n t i n g . T h e cap
suled Trichinae measure i n l e n g t h b y about i n b r e a d t h . 
W h e n f u l l y f o r m e d they no t o n l y e x h i b i t a w e l l - m a r k e d d iges t i ve 
apparatus , b u t also r e p r o d u c t i v e organs , w h i c h are o f t e n , indeed , 
s u f f i c i e n t l y developed to de t e rmine t h e sex. 

N o t w i t h s t a n d i n g t h e l a rge n u m b e r o f e x p e r i m e n t s t h a t have 
been more or less r ecen t ly made b y i n v e s t i g a t o r s , l i t t l e or 
n o t h i n g has been d iscovered ca lcu la ted t o d i s t u r b t h e conc lu 
sions set f o r t h b y L e u c k a r t , w h o w r i t e s as f o l l o w s : — " (1) Tri
china spiralis is t he j u v e n i l e state of a l i t t l e r o u n d w o r m , p r e 
v i o u s l y u n k n o w n , to w h i c h t h e gener ic t i t l e of T r i c h i n a mus t 
r e m a i n a t t ached . (2) T h e sexua l ly m a t u r e T r i c h i n a i n h a b i t s 
the i n t e s t i n a l canal of numerous w a r m - b l o o d e d animals , espe
c i a l l y m a m m a l i a (also of m a n ) , a n d cons t an t l y i n g rea t n u m 
bers. The d u r a t i o n of i t s l i f e ex tends f r o m f o u r t o f i v e 
weeks . (3) A t the second day a f t e r t h e i r i n t r o d u c t i o n t h e 
i n t e s t i n a l Trichinae a t t a i n t h e i r f u l l sexual m a t u r i t y . (4) The 
eggs of the f ema le Trichinae are deve loped w i t h i n t h e u te rus of 
t h e mo the r , i n t o m i n u t e f i l a r i a - l i k e embryos , w h i c h , f r o m t h e 
s i x t h day, are b o r n w i t h o u t t h e i r egg-shel ls . T h e n u m b e r of 
y o u n g i n each m o t h e r - w o r m is at least f r o m t e n to f i f t e e n 
thousand . (5) T h e n e w - b o r n y o u n g soon a f t e r commence 
t h e i r w a n d e r i n g . T h e y penet ra te the w a l l s o f the in t e s t ine and 
pass d i r e c t l y t h r o u g h the a b d o m i n a l c a v i t y i n t o t h e muscles of 
t h e i r bearers , where , i f the cond i t ions are o the rwise f avo rab l e , 
t hey are developed i n t o t h e f o r m h i t h e r t o k n o w n . (6) T h e 
d i rec t ions i n w h i c h t h e y proceed are i n t h e course o f the i n t e r 
muscu la r connect ive tissues. (7) O n l y t h e s t r i p e d muscle 
( tha t of the hear t excep ted) conta ins Tr ichinae . T h e m a j o r i t y 
of t h e w a n d e r i n g embryos r e m a i n i n those sheathed muscu la r 
g roups w h i c h are nearest t o the c a v i t y of t h e b o d y , especia l ly 
i n those w h i c h are smal ler and mos t supp l i ed w i t h connec t ive 
t issue. S p e a k i n g genera l ly , t h e i r n u m b e r decreases w i t h t h e 
dis tance f r o m the abdomen , b e i n g , howeve r , more n u m e r o u s i n 
t h e an t e r i o r h a l f of the b o d y . (8) T h e embryos pene t ra te 
i n t o the i n t e r i o r of the separate muscu la r bund les , a n d here 
a l ready, a f t e r f o u r t e e n days, acquire the size a n d o r g a n i s a t i o n 
of t he w e l l - k n o w n Trichina spiralis. (9) Soon a f t e r t h e i n -
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t r u s i o n o f t h e pa ras i t e t h e i n f e s t e d m u s c u l a r fibre loses i t s 
o r i g i n a l s t r u c t u r e , t h e fibrillae co l lapse i n t o a finely g r a n u l a r 
subs tance , w h i l s t t h e m u s c u l a r corpusc les change i n t o o v a l 
n u c l e a t e d ce l l s . (10) T h e i n f e c t e d m u s c u l a r b u n d l e r e t a i n s 
i t s o r i g i n a l s h e a t h i n g u p t o t h e t i m e of t h e c o m p l e t e d e v e l o p 
m e n t o f t h e y o u n g Tr i ch inae , b u t a f t e r w a r d s i t s s a r c o l e m m a 
t h i c k e n s , a n d b e g i n s t o s h r i v e l a t t h e e x t r e m i t i e s . 1 1 . T h e 
spot i n h a b i t e d b y t h e r o l l e d - u p paras i tes i s c o n v e r t e d i n t o a 
s p i n d l e - s h a p e d w i d e n i n g , a n d w i t h i n t h i s space, u n d e r t h e 
t h i c k e n e d s a r co l emma , t h e f o r m a t i o n o f t h e w e l l - k n o w n l e m o n -
shaped o r g l o b u l a r cys t s commences b y a p e r i p h e r i c h a r d e n i n g 
a n d c a l c i f i c a t i o n . T h i s d e g e n e r a t i o n commences severa l m o n t h s 
a f t e r t h e w a n d e r i n g . I m m a t u r e musc l e - T r i ch inae are n o t 
capab le o f p r o d u c i n g 
i n f e c t i o n . (12) T h e 
m i g r a t i o n a n d deve
l o p m e n t o f t h e e m 
b r y o s also t a k e p lace 
a f t e r t h e t r a n s p o r t a 
t i o n o f i m p r e g n a t e d 
Tr i ch inae i n t o t h e i n 
tes t ines o f a n e w 
h o s t . (13) T h e f u r 
t h e r d e v e l o p m e n t o f 
t h e m u s c l e - T r i c h i n a e 
i n t o a d u l t a n i m a l s is 
a l t o g e t h e r i n d e p e n 
d e n t o f t h e f o r m a 
t i o n o f t h e calcareous 
she l l , a n d occurs as soon as t h e f o r m e r have reached t h e i r 
c o m p l e t i o n . (14) M a l e s a n d females are a l r eady r e c o g 
n i sab l e i n t h e i r l a r v a l s ta te . (15) T h e i m m i g r a t i o n o f t h e 
T r i c h i n a - b r o o d i n masses p r o d u c e s v e r y g r a v e o r even f a t a l 
consequences, such as p e r i t o n i t i s ( f r o m t h e e m b r y o s p e r f o r a t 
i n g t h e i n t e s t i n a l w a l l s ) , p a i n , a n d pa ra lys i s ( r e s u l t i n g f r o m t h e 
d e s t r u c t i o n o f t h e i n f e c t e d m u s c u l a r fibres). (16) T h e i n f e c t i o n 
o f m a n occurs especia l ly t h r o u g h swine . (17) T h e m u s c l e - T r i 
chinae are so capable o f res i s tance t h a t t h e y are b y no means 
i n a l l cases d e s t r o y e d b y t h e o r d i n a r y m e t h o d s o f r o a s t i n g , 
c o o k i n g , p i c k l i n g a n d s m o k i n g . (18) A s a r u l e , s w i n e o b t a i n 
Tr i ch inae f r o m r a t s , t o w h i c h l a t t e r w e also as t h e n a t u r a l 
beare rs have t o convey t h e m . M i c r o s c o p i c e x a m i n a t i o n o f 

FIG. 37.—Immature female Trichina from muscle. 
After Leuckart. 
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flesh is , t he re fo re , u r g e n t l y recommended as a p u b l i c p r e v e n t i v e 
aga ins t a l l danger f r o m Trichinae. '" 

A s a summary the above conclusions are w e l l n i g h exhaus t i ve ; 
b u t w h i l s t I purposely a v o i d e n t e r i n g i n t o mere c l i n i c a l de ta i l s , 
the re are po in t s of h y g i e n i c in te res t to w h i c h I m u s t a l lude . 
Thus , as regards the n u m b e r o f l a r v a l Trichinae i n any one 
" bearer " at a t i m e , t h i s , of course, m u s t be e x t r e m e l y va r i ab l e , 
b u t i t m a y amoun t t o m a n y m i l l i o n s . I n one of t h e cats on 
w h i c h L e u c k a i ' t e x p e r i m e n t e d , he es t imated a s ing le ounce o f 
i t s muscle-f lesh to h a r b o u r no less t h a n 325,000 Trichinae. I 
find t ha t a r e l a t i v e l y s i m i l a r degree o f i n f e c t i o n i n an o r d i n a r y 
h u m a n " bearer 5 " w o u l d y i e l d t h i r t y m i l l i o n s . I n the case of one 
of m y o w n e x p e r i m e n t a l animals , a p i g , I r eckoned t h a t there 
were a t least s ix teen m i l l i o n s of Trichinae. T h e larvae were about 
t e n m o n t h s o l d a n d enclosed w i t h i n p e r f e c t l y f o r m e d capsules; 
nevertheless, t he a n i m a l h a d never d i sp l ayed any s y m p t o m of 
i r r i t a t i o n . I n a t r i c h i n i s e d h u m a n subjec t , examined b y D r 
T h u d i c h u m , i t was e s t ima ted t h a t 40,000,000 parasites were 
present . M y o w n est imate , ca lcu la ted f r o m specimens of 
muscle ob t a ined f r o m t h e same case, gave 100,000,000 as the 
a p p r o x i m a t e n u m b e r o f w o r m s present . I n the o n l y ou tb reak 
of T r i c h i n o s i s o c c u r r i n g i n E n g l a n d , detai ls o f w h i c h w i l l be 
g i v e n f u r t h e r on , I f o u n d t h a t the f lesh o f t h e h o g t h a t h a d 
caused the loca l endemic con ta ined u p w a r d s o f § 0 , 0 0 0 Trichinae 
t o t h e ounce. T h e c o n s u m p t i o n o f a p o u n d of such flesh 
w o u l d be capable o f p r o d u c i n g a co l lec t ive p r o g e n y of some
t h i n g l i k e 400,000,000 w i t h i n the h u m a n " bearer. '" 

I n the year 1865 I conduc ted a series o f expe r imen t s u p o n 
u p w a r d s of a score of animals , i n c l u d i n g seven b i r d s , t he l a t t e r 
a l l y i e l d i n g o n l y nega t ive resul t s . So f a r as muscle-Tr ichinae 
were concerned m y experiences accorded w i t h those of Professors 
H . A . Pagenstecher and C. J . Fuchs , a t the Z o o l o g i c a l I n s t i t u t e 
i n H e i d e l b e r g . These exper imente r s f o u n d t h a t the inges ted 
muscle-Tr ichinae a c q u i r e d sexual m a t u r i t y w i t h i n t h e i n t e s t i n a l 
canal of t h e i r av ian " h o s t s ; 5 5 b u t t h e y never f o u n d y o u n g 
Trichinae i n the muscles of t h e b i r d s , n o r d i d t h e y perce ive 
any evidences of an a t t e m p t o n the p a r t o f the escaped e m b r y o s 
t o ef fec t a w a n d e r i n g or ac t ive m i g r a t i o n on t h e i r o w n account . 
C lea r ly , i f t h e b i r d ' s i n t e s t i n a l canal were a p r o p e r t e r r i t o r y 
f o r the residence of sexua l ly m a t u r e Tr ichinae, w e s h o u l d have 
f o u n d abundance o f w a n d e r i n g non-encapsuled flesh-worms a n d 
also s e x u a l l y - i m m a t u r e muscle-Trichinae enclosed i n w e l l - f o r m e d 
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capsules . N o t a f e w persons s t i l l e n t e r t a i n t h e n o t i o n t h a t 
T r i c h i n a e are l i a b l e t o i n f e s t a l l k i n d s o f w a r m - b l o o d e d , a n d 
e v e n also m a n y k i n d s o f c o l d - b l o o d e d a n i m a l s , such as r e p t i l e s 
a n d fishes. C e r t a i n nema todes f o u n d i n e a r t h - w o r m s have been 
d e s c r i b e d as T r i c h i n a e ; a n d c o n s q u e n t l y , p i g s a n d h e d g e h o g s 
w e r e sa id t o become t r i c h i n o u s t h r o u g h e a t i n g these a n n e l i d s . 
T h e m i n u t e flesh-worms d e s c r i b e d b y B o w m a n f r o m t h e m u s c l e 
o f t h e eel are n o t t r u e T r i ch inae , a n y m o r e t h a n t h e s o m e w h a t 
s i m i l a r paras i tes w h i c h E b e r t h f o u n d t o i n f e s t t h e muscles o f 
t h e f r o g . T h e same m a y also be s a i d o f D r S a l i s b u r y ' s 
u r i n a r y T r i ch inae , w h i c h are t h e larvae o f Filaria Bancrofti. 

D e d u c t i n g t h e seven b i r d s , a n d also s i x o t h e r a n i m a l s w h e r e 
n o e x a m i n a t i o n a f t e r d e a t h was poss ib le , I a sce r t a ined t h e 
r e s u l t o f m y w o r m - f e e d i n g s i n s i x t e e n ins tances . N i n e o f t h e 
e x p e r i m e n t s w e r e e n t i r e l y success fu l , t h e i n f e c t e d a n i m a l s 
c o m p r i s i n g f o u r dogs , t w o cats , one p i g , one g u i n e a - p i g , a n d a 
h e d g e h o g . 

C a r n i v o r o u s m a m m a l s , e spec ia l ly those s u b s i s t i n g o n a 
m i x e d d i e t , are t h e m o s t l i a b l e t o e n t e r t a i n Tr ich inae , b u t i t i s 
q u i t e poss ib le t o r ea r t h e m i n h e r b i v o r a . T h u s , Pagens techer 
a n d F u c h s succeeded i n r e a r i n g musc l e -T r i ch inae i n a ca l f , a n d 
t h e y f o u n d t h r e e f e m a l e i n t e s t i n a l Tr ich inae i n a goa t , b u t 
a p p a r e n t l y no m u s c l e - f l e s h - w o r m s , a l t h o u g t h t w e n t y - s e v e n days 
h a d e lapsed since t h e first f e e d i n g w i t h t r i c h i n i s e d r a b b i t ' s flesh. 
I n t h r e e sheep o n w h i c h I e x p e r i m e n t e d no t r ace o f Tr ich inae 
c o u l d be f o u n d . T h e r e i s no p r a c t i c a l need f o r any f u r t h e r e x p e r i 
m e n t s o n h e r b i v o r a , f o r i t i s q u i t e c lear t h a t , i n t h e i r n a t u r a l 
s ta te , h e r b i v o r o u s m a m m a l s can s e l d o m have an o p p o r t u n i t y o f 
i n f e s t i n g themse lves , w h i l s t t h e reverse is t h e case w i t h 
s w i n e , c a r n i v o r o u s m a m m a l s , a n d ourselves . Because m a n y 
q u a d r u p e d s become t r i c h i n o u s , i t does n o t f o l l o w t h a t a l l 
m a m m a l s are l i a b l e t o be i n f e s t e d . I n t h e case o f m o s t 
paras i tes w e find t h e species l i m i t e d t o a l a r g e r o r sma l l e r 
n u m b e r o f hos t s . O n t h e o t h e r h a n d , i n n o t a f e w cases, t h e 
r a n g e o f t h e e n t o z o o n is l i m i t e d t o a s i n g l e t e r r i t o r y o r hos t . 

I n c o n d u c t i n g t h e e x p e r i m e n t s above m e n t i o n e d I was 
ass is ted b y Pro fesso r s S i m o n d s a n d P r i t c h a r d , o f t h e R o y a l 
V e t e r i n a r y C o l l e g e . A s t h e y w e r e t h e o n l y researches c o n 
d u c t e d o n any cons ide rab le scale i n E n g l a n d , I s u b j o i n a f e w 
de ta i l s o f t h e m . D r T h u d i c h u m ' s e x p e r i m e n t s we re , I be l i eve , 
c o n f i n e d t o r a b b i t s . 

Erps. 1 a n d 2 . — O n t h e 1 5 t h o f M a r c h , 1865, an ounce o f 
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flesh c o n t a i n i n g Trichinae was a d m i n i s t e r e d b y myse l f to a b l a c k 
b i t c h . The d o g b e i n g des t royed f i v e days subsequen t ly , 
ne i the r i n t e s t i n a l n o r muscle-Tr ichinae were d iscovered. I t was 
t h o u g h t t h a t the d o g h a d t h r o w n up the bolus , w h i c h was 
s t r o n g l y sa tura ted w i t h ch lo r ide -o f - z inc s o l u t i o n . T h e b o l u s 
consisted of a p o r t i o n of the pectoralis major of a sub jec t 
b r o u g h t t o the d i s sec t ing- room at the M i d d l e s e x H o s p i t a l . T h e 
cysts were h i g h l y ca lc i f i ed , b u t t h e m a j o r i t y con ta ined l i v i n g 
embryos , w h i c h were qu i t e una f f ec t ed b y t h e z inc s o l u t i o n 
i n j e c t e d i n t o the b o d y to p reven t d e c o m p o s i t i o n . A t the same 
date a sma l l w h i t e p u p p y was e x p e r i m e n t e d o n a n d examined 
w i t h precise ly the same resul t s . I n e i the r case i t was too ea r ly 
t o expect musc le - f l esh-worms to have become developed. 

Exp. 3 . — H a l f an ounce of the same t r i c h i n o u s h u m a n flesh 
was g i v e n (at t he same date) t o a b l a c k - a n d - t a n p u p p y reared 
at t h e R o y a l V e t e r i n a r y Col lege, a second " f e ed ing" ' b e i n g 
admin i s t e r ed on t h e 21st of M a r c h , or s ix days a f t e r t h e first. 
I n th i s case M r P r i t c h a r d , who f e d t h e a n i m a l , t o o k the p r e 
cau t ion to chop the muscle i n t o smal l pieces, a n d to m i x i t w i t h 
o ther f o o d , i n o rde r t h a t the flesh m i g h t be t h e more r e a d i l y 
r e t a i n e d i n the s tomach. T h e p u p p y was n o t des t royed u n t i l 
t h e 15 th of the f o l l o w i n g June , w h e n , on e x a m i n a t i o n , numerous 
encys ted b u t non -ca l c i f i ed muscle-Tr ichinae were f o u n d i n a l l the 
v o l u n t a r y muscles sub jec ted t o microscopic s c r u t i n y . 

Exp. 4 . — A n ounce of the same flesh was g i v e n to a d a r k -
colored p i g on the 1 5 t h of M a r c h , a n d a g a i n o n the 2 0 t h , 
several o ther " feedings" ' b e i n g also a d m i n i s t e r e d d u r i n g t h e 
m o n t h of A p r i l , 1865. I t was des t royed on the 1 6 t h of M a y , b u t 
no Trichinae were detec ted . 

Exp. 5 . — A n ounce of the same h u m a n musc le - f l e sh a d m i 
n i s t e red to a sma l l sheep ( w h i c h was subsequent ly k i l l e d o n the 
2 9 t h of June) also p r o d u c e d nega t i ve resu l t s . 

Exps. 6 and 7 . — u F e e d i n g s " were at the same t i m e a d m i n i s 
t e r e d to a ra t a n d mouse. The mouse d i e d on the 2 n d A p r i l , 
w h e n I examined i t s muscles w i t h o u t success. O n t h e f o l l o w 
i n g day t h e r a t u n f o r t u n a t e l y made i t s escape, b u t w h e t h e r 
t r i c h i n i s e d or n o t cannot be said. 

Exp. 8 . — A n ounce of t r i c h i n o u s h u m a n flesh was g i v e n to a 
d o n k e y , i n the f o r m of " b a l l s , " o n t h e 2 0 t h of M a r c h ; a n d 
d u r i n g the m o n t h of June f o u r o ther separate " f e e d i n g s " w i t h 
t r i c h i n o u s dog 's flesh were also a d m i n i s t e r e d . T h e a n i m a l was 
r e m o v e d f r o m the Col lege w i t h o u t the r e su l t b e i n g ascer ta ined. 
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Exp. 9 . — F r o m t h e 1 5 t h t o t h e 2 0 t h M a r c h , 1865, i n c l u s i v e , 
t h r e e s m a l l T r i c h i n a " f e e d i n g s ' " were l i k e w i s e a d m i n i s t e r e d t o 
a g u i n e a - p i g . T h i s l i t t l e a n i m a l was n o t d e s t r o y e d u n t i l t h e 
1 5 t h o f t h e f o l l o w i n g J u n e , w h e n a p o s i t i v e r e s u l t was o b t a i n e d . 
T h e pectoralis transcrrsns a n d o t h e r musc l e s w e r e f o u n d t o 
h a r b o u r a cons ide rab le n u m b e r o f e n c y s t e d T r i c h i n a e . 

Exp. 1 0 . — O n t h e 2 0 t h M a r c h , a n d a g a i n o n t h e 21st ( 1 8 6 5 ) , 
" f e e d i n g s " f r o m t h e same h u m a n s u b j e c t w e r e a d m i n i s t e r e d t o 
a h e d g e h o g . O n t h e 2 6 t h o f A p r i l t h e a n i m a l seemed t o be 
a t t a c k e d w i t h s y m p t o m s of T r i c h i n o s i s . I t r e f u s e d f o o d , k e p t 
i t s head e x t e n d e d , a n d t h e eye l ids c losed . O n t h e 2 7 t h i t 
appeared m u c h worse , a n d o n t h e m o r n i n g o f t h e 2 8 t h i t was 
f o u n d dead . O n t h e 2 9 t h I e x a m i n e d t h e flesh, a n d f o u n d a b u n 
dance o f l i v i n g Tr ich inae i n t h e musc les . T h e capsules w e r e 
v e r y t h i n a n d t r a n s p a r e n t . A f e w days l a t e r M r S i m o n d s also 
e x a m i n e d t h e flesh, a n d c o n f i r m e d t h i s r e s u l t . 

Exps. 11 a n d 1 2 . — T w o c h i c k e n s w e r e f e d , o n t h e 21s t o f 
M a r c h , w i t h t h e same m a t e r i a l . One o f t h e b i r d s d i e d o n t h e 
2 4 t h , w h e n I e x a m i n e d t h e i n t e s t i ne s a n d de t ec t ed one o r t w o 
v e r y m i n u t e nematodes , w h i c h , a t t h e t i m e , I b e l i e v e d t o be 
i m p e r f e c t l y deve loped Tr i ch inae , b u t s u b s e q u e n t l y saw reason 
t o a l t e r m y o p i n i o n . T h e o t h e r b i r d d i e d o n t h e 3 r d o f A p r i l , 
a n d c e r t a i n l y c o n t a i n e d no musc l e -T r i ch inae . 

Exp. 1 3 . — O n t h e 2 2 n d a n d 2 3 r d o f M a r c h " f e e d i n g s , " 
a m o u n t i n g t o a n ounce o f flesh i n a l l , we re g i v e n t o a m o l e . 
T h i s a n i m a l was r e t u r n e d t o t h e care o f M r Char les L a n d , w h o 
h a d p r e v i o u s l y sent i t t o t h e V e t e r i n a r y Co l l ege . H e subse
q u e n t l y r e p o r t e d t h a t , a f t e r o b s e r v i n g t h e m o l e to be " w o r k i n g " 
f o r t w o o r t h r e e days , he lo s t a l l t r ace o f i t , a n d c o n c l u d e d t h a t 
i t h a d e i t h e r escaped o r was dead . 

Exp. 1 4 . — O n t h e 1st a n d 2 n d of M a y p o r t i o n s o f t h e l e f t 
f o r e e x t r e m i t y o f t h e h e d g e h o g ( i n w h i c h w e h a d success fu l ly 
r e a r e d T r i c h i n a f r o m t h e M i d d l e s e x - H o s p i t a l s u b j e c t ) w e r e 
o f f e r e d b y M r S i m o n d s t o a cat . I t ate t h e flesh v e r y r e a d i l y , 
c o n s u m i n g t h e e n t i r e l i m b . O n t h e 1 5 t h o f t h e f o l l o w i n g J u n e 
t h e cat was k i l l e d , w h e n l i v i n g T r i ch inae w e r e f o u n d w i t h i n a l l 
t h e muscles w h i c h w e e x a m i n e d . 

Exp. 1 5 . — A t t h e same dates a y o u n g t e r r i e r d o g was s i m i 
l a r l y t r e a t e d , b u t d i d n o t t a k e t h e " f e e d i n g " so r e a d i l y . I n 
t h i s case t h e l e f t h i n d e x t r e m i t y o f t h e h e d g e h o g was e m p l o y e d , 
a n d w h a t was n o t eaten v o l u n t a r i l y was f o r c i b l y i n t r o d u c e d . O n 
t h e 1st o f J u n e t h e d o g was a t t a c k e d w i t h " d i s t e m p e r , " a n d 
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d i e d on the 8 t h of the same m o n t h . O n e x a m i n a t i o n we f o u n d 
several l i v i n g Tr ichinae i n the sterno-maxillaris a n d o the r 
muscles. Some of the pai'asites were encysted . 

Exp. 1 6 . — F r o m t h e 9 t h t o the 12 th of June i n c l u s i v e f o u r 
separate w o r m - f e e d i n g s w i t h t h e f l e sh of the t r i c h i n i s e d 
t e r r i e r - d o g were a d m i n i s t e r e d to a c row. T h e b i r d was k i l l e d 
some m o n t h s a f t e r w a r d s a n d sent t o m e f o r e x a m i n a t i o n . I t s 
muscles were e n t i r e l y f r e e f r o m Tr ichinae . 

Exp. 17 — F r o m the 9 t h t o t h e 1 7 t h of J u n e inc lu s ive seven 
separate w o r m - f e e d i n g s were a d m i n i s t e r e d t o a p i g . One o f 
the " f eed ings " was w i t h the t r i c h i n i s e d g u i n e a - p i g ' s flesh, the 
others f r o m the d o g . T h i s a n i m a l was n o t des t royed u n t i l t he 
4 t h of A p r i l , 1866, w h e n a l l the muscles w h i c h I examined were 
f o u n d ex tens ive ly i n f e s t ed w i t h Tr ichinae. The re were p r o b a b l y 
n o t less t h a n 16,000,000 present , a l l b e i n g a l ive a n d enclosed 
w i t h i n p e r f e c t l y - f o r m e d capsules, none of w h i c h l a t t e r e x h i b i t e d 
any traces of calcareous depos i t ion . 

Exp. 1 8 . — F o u r separate f eed ings w i t h t r i c h i n o u s dog ' s flesh 
were l i k e w i s e , a t t he same dates as t h e f o r e g o i n g , a d m i n i s t e r e d 
t o a r a t . T h i s e x p e r i m e n t a l a n i m a l , however , l i k e t h e one 
p r e v i o u s l y m e n t i o n e d , c o n t r i v e d t o m a k e i t s escape. I fear i t 
was w e l l t r i c h i n i s e d . 

Exp. 1 9 . — A b o u t the same date t r i c h i n o u s " f e e d i n g s ' " were 
g i v e n t o a b l ack p u p p y (b r ed at t he V e t e r i n a r y Co l l ege ) . T h e 
d o g was k i l l e d on the 1 8 t h o f A u g u s t , 1866, h a v i n g also been 
made the sub jec t of an ech inococcus- feed ing , w h e n I f o u n d 
abundance of encysted Trichinae w i t h i n t h e v o l u n t a r y muscles. 

Exp. 2 0 . — F o u r separate w o r m - f e e d i n g s w i t h t h e flesh of t h e 
t r i c h i n i s e d g u i n e a - p i g were g i v e n to a sheep on the 1 5 t h , 16 th , 
17 th , a n d 1 9 t h days of June , 1865. T h e e x p e r i m e n t a l a n i m a l 
was des t royed on t h e 2 9 t h of t h e same m o n t h , b u t t h e r e su l t 
was nega t ive . 

Exps. 21 a n d 2 2 . — " F e e d i n g s ' " w i t h the g u i n e a - p i g ' s flesh— 
f o u r i n the one case and th ree i n the o t h e r — w e r e also ad
m i n i s t e r e d b y M r S imonds ( f r o m t h e 1 5 t h to the 1 9 t h o f June , 
inc lus ive ) to a c h i c k e n a n d goose respec t ive ly . These b i r d s were-
des t royed some m o n t h s a f t e r w a r d s a n d sent to me f o r e x a m i n a 
t i o n , b u t t h e mos t c a r e f u l s c r u t i n y f a i l e d t o de tec t any 
Trichinae w i t h i n t h e i r muscles. T h e goose was cooked a n d 
eaten w i t h o u t the s l igh tes t he s i t a t i on . T h e c h i c k e n I f o u n d 
too t o u g h f o r c o n s u m p t i o n . 

Exp. 2 3 . — O n the 2 8 t h of M a r c h , 1866, I o b t a i n e d a s m a l l 
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q u a n t i t y o f m u s c l e f r o m a h i g h l y t r i c h i n i s e d G e r m a n s u b j e c t , 
w h o d i e d f r o m t h e e f fec t s o f an a c c i d e n t a t t h e L o n d o n 
H o s p i t a l t h e day p r e v i o u s . T h e case was f u l l y r e p o r t e d b y 
D r T h u d i c h u m i n a n e w j o u r n a l , c a l l e d f S c i e n t i f i c O p i n i o n ' 
( N o . 4 , A p r i l 2 5 t h I 8 6 0 , p . 5 5 ) . D u r i n g t h e same day (at 
2 .30 p . m . ) I f e d a d o g w i t h p a r t o f t h i s h u m a n flesh. O n t h e 
m o r n i n g o f t h e 31s t I k i l l e d t h e d o g , a n d e x a m i n e d t h e 
i n t e s t i n a l cana l (a t 11 .30 a . m . ) , w h i c h r evea l ed t h e presence o f 
s e x u a l l y - m a t u r e l i v i n g T r i ch inae . T h e males (of one o f w h i c h 
I r e t a i n an accura t e figure) d i s p l a y e d t h e c h a r a c t e r i s t i c b i l o b e d 
cauda l appendage , l e a v i n g n o d o u b t as t o t h e i r source a n d 
n a t u r e . I have m e n t i o n e d t h e precise t i m e of t h e e x p e r i m e n t , 
i n o r d e r t o show t h a t a p e r i o d o f s i x t y - n i n e h o u r s p r o v e d a m p l y 
s u f f i c i e n t f o r t h e d e v e l o p m e n t o f t h e y o u n g m u s c l e - f l e s h - w o r m s 
o f t h e h u m a n s u b j e c t i n t o t h e s e x u a l l y - m a t u r e a d u l t T r i ch inae 
o f t h e d o g . 

Exp. 2 4 . — W i t h a n o t h e r p o r t i o n o f t h i s h u m a n flesh ( t a k e n 
f r o m t h e musc les o f t h e t o n g u e ) i n w h i c h t h e Tr ich inae w e r e 
e x t r a o r d i n a r i l y a b u n d a n t , I f e d a cat . I n abou t t e n days t h e 
a n i m a l s h o w e d t h e m o s t m a r k e d s y m p t o m s o f t r i c h i n o s i s . I t 
r e f u s e d t o e a t ; t h e eye los t i t s l u s t r e ; t h e b o d y became v e r y 
t h i n , a n d I t h o u g h t t h e a n i m a l w o u l d d i e . B y v e r y g r e a t care, 
k e e p i n g i t w a r m b e f o r e t h e fire, a n d subsequen t ly i n d u c i n g i t 
t o t a k e a l i t t l e m i l k , t h e c rea tu re i m p r o v e d , g a i n e d flesh, a n d 
e v e n t u a l l y r ecove red . A b o u t t h r e e m o n t h s a f t e r w a r d s I de
s t r o y e d t h i s cat , w h e n o n e x a m i n i n g t h e panniculus carnosus, 
latissimus clorsi, a n d o t h e r s u p e r f i c i a l musc les , I f o u n d g r e a t 
q u a n t i t i e s o f w e l l - d e v e l o p e d , capsu led Tr ich inae . A l t h o u g h t h e 
a n i m a l h a d s w a l l o w e d scarce ly a q u a r t e r o f an ounce b y w e i g h t 
o f t h e i n f e s t e d flesh, y e t thousands o f paras i tes h a d been p r o 
p a g a t e d a n d d i spersed t h r o u g h o u t i t s m u s c u l a r sys t em. I n 
t h i s w a y t h e h e l m i n t h i a s i s n e a r l y p r o v e d f a t a l t o m y cat . A s 
has been a l r eady s ta ted , D r T h u d i c h u m , w h o I be l i eve h a d 
an o p p o r t u n i t y o f e x a m i n i n g t h e corpse o f t h i s t r i c h i n i s e d 
G e r m a n , e s t i m a t e d t h e n u m b e r o f paras i tes i n h i s b o d y a t 
40 ,000 ,000 . I do n o t t h i n k t h i s e s t ima te l i k e l y to be exag
g e r a t e d , f o r i f a l l t h e flesh h a d been i n f e s t e d t o t h e . ^ n t I 
f o u n d t o o b t a i n i n respec t o f t h e musc les o f t h e t o n g u , I 
be l i eve 100 ,000 ,000 w o u l d have been nearer t h e m a r k . I n 
places t h e p o i n t o f a needle c o u l d scarcely be t h r u s t b e t w e e n 
t h e capsules , so c lose ly w e r e t h e y a g g l o m e r a t e d . 

Exp. 2 5 . — F r o m t h e 1 9 t h t o t h e 2 5 t h o f A p r i l , 1866, i n c l u s i v e , 
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d a i l y a d m i n i s t r a t i o n s o f t r i c h i n o u s p o r k , i n t h e f o r m o f bo lus , 
were made to a sheep b y M r P r i t c h a r d . T h e Trichinae were 
ob ta ined f r o m one of our e x p e r i m e n t a l an imals a t t h e V e t e r i n a r y 
Col lege , about t w o ounces o f t h e f lesh b e i n g g i v e n a t each 
f e e d i n g . T h e f lesh o f t h i s sheep (des t royed i n t h e f o l l o w i n g 
N o v e m b e r ) f a i l e d to g i v e any i n d i c a t i o n o f t h e presence o f 
parasites. 

Exps. 26 a n d 2 7 . — A b o u t t h e same t i m e , a n d occas ional ly a t 
i n t e rva l s e x t e n d i n g over a p e r i o d o f f i v e weeks , M r P r i t c h a r d 
also f e d t w o y o u n g f o w l s w i t h t h e same t r i c h i n o u s p o r k . 
T o w a r d s the close o f October , 1866, b o t h b i r d s d i ed , w h e n M r 
P r i t c h a r d c a r e f u l l y e x a m i n e d t h e f l esh o f t h e m , b u t f a i l e d to f i n d 
any t race of Tr ichinae . 

Exps. 28 a n d 2 9 . — F r o m A p r i l 2 n d t o t h e 9 t h o f t h e same 
m o n t h , 1866, i nc lus ive , f eed ings w i t h t r i c h i n o u s p o r k were 
l i k e w i s e g i v e n to t w o dogs. These an imals were des t royed a n d 
e x a m i n e d b y M r P r i t c h a r d i n N o v e m b e r , 1866, b u t t h e r e s u l t 
appears t o have been nega t ive . 

I t is p e r f e c t l y ce r t a in t h a t t h e i n f e c t i o n o f m a n b y T r i 
ch ina is i n v a r i a b l y due t o t h e i n g e s t i o n o f v e r m i n i f e r o u s l y 
diseased meat , a n d as r e m a r k e d i n m y ' L e c t u r e s / whenever t h e 
parasi tes are t a k e n i n l a rge n u m b e r s unpleasant s y m p t o m s soon 
show themselves i n t h e i n f e s t e d person. T h e r e i s , first o f a l l , 
restlessness, loss of appet i te , a n d m o r e o r less p r o s t r a t i o n . 
T h i s is succeeded b y r h e u m a t o i d pains i n the l i m b s , w i t h t h e 
f r e q u e n t accompaniment of considerable s w e l l i n g . T h e p a i n i s 
n o t s i t ua t ed i n t h e j o i n t s , b u t i n the i n t e r m e d i a t e s o f t pa r t s . 
I n severe cases t h e l i m b s are d r a w n up a n d h a l f ben t , as i n 
instances o f severe a n d c o n t i n u e d c r a m p . Somet imes the 
s u f f e r i n g is e x c r u c i a t i n g a n d unbearable , pa t i en t s h a v i n g been 
k n o w n t o request the surgeon t o p u t an end t o t h e i r l i ves . I n 
t h e w o r s t f o r m s of the ma lady dea th r a p i d l y ensues f r o m 
diarrhoea a n d exhaus t ion . I f t h e parasites have g a i n e d admis 
s ion t o t h e muscles a l l hope of d e s t r o y i n g t h e m is a t an e n d ; 
b u t i f a person suspects h i m s e l f t o have eaten diseased o r 
t r i c h i n i s e d meat he shou ld lose no t i m e i n s eek ing p ro fes s iona l 
assistance, seeing t h a t the a d m i n i s t r a t i o n o f su i t ab le a n t h e l 
m i n t i c s m i g h t be the means o f s av ing his l i f e , whereas a f e w 
days" delay w o u l d p r o b a b l y p rove f a t a l . So l o n g as t h e w o r m s 
r e m a i n i n the s tomach or i n t e s t i n a l canal t h e y can be g o t r i d 
of , b u t w h e n once the t r i c h i n a l b r o o d have i n v a d e d the flesh 
t h e n t h e y cannot be expe l led . A s r e m a r k e d i n m y f E n t o z o a / 
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i t i s easy t o pe r ce ive t h a t a l t h o u g h , i n t h e m a j o r i t y o f ins tances , 
T r i c h i n i a s i s does n o t cause d e a t h , y e t t h e pe rcen t age o f f a t a l 
cases i s b y n o means i n s i g n i f i c a n t . 

T h e n o t i o n t h a t p a r t i c u l a r b reeds o f s w i n e are m o r e l i a b l e t o 
be i n f e s t e d t h a n o t h e r s i s a b s u r d , s ince i n f e c t i o n m u s t b e due 
t o t h e f a c i l i t i e s o f f e r e d f o r s w a l l o w i n g g a r b a g e , e spec ia l ly dead 
r a t s . A c c o r d i n g t o D r s B e l f i e l d a n d A t w o o d 8 p e r cen t , o f 
s l a u g h t e r e d A m e r i c a n s w i n e c o n t a i n T r i ch inae . I n i n f e s t e d 
h o g s t h e y f o u n d f r o m 35 t o 13 ,000 pa ra s i t e s i n a c u b i c i n c h o f 
m u s c l e , a n d b y r e p e a t e d f e e d i n g s t h e y succeeded i n r e a r i n g 
a b o u t 100 ,000 Tr i ch inae i n t h e b o d y o f a r a t . 

I n r e g a r d t o t h e disease i n m a n l e t us g l ance a t t h e 
p h e n o m e n a t h a t p r e s e n t e d t hemse lves i n P l a u e n , a t o w n o f 
C e n t r a l S a x o n y . D r s B o h l e r a n d K o n i g s d o r f f e r , w h o first 
saw t h i s disease a n d t r e a t e d i t , s ta te , a c c o r d i n g t o L e u c 
k a r t , t h a t " t h e a f f e c t i o n b e g a n w i t h a sense o f p r o s t r a t i o n , 
a t t e n d e d w i t h e x t r e m e p a i n f u l n e s s o f t h e l i m b s , a n d , a f t e r 
these s y m p t o m s h a d l a s t e d severa l days , a n enormous s w e l l i n g 
o f t h e face v e r y s u d d e n l y supe rvened . T h e p a i n occas ioned b y 
t h i s s w e l l i n g a n d t h e f e v e r t r o u b l e d t h e p a t i e n t s n i g h t a n d d a y . 
I n ser ious cases t h e p a t i e n t s c o u l d n o t v o l u n t a r i l y e x t e n d t h e i r 
l i m b s , n o r a t a n y t i m e w i t h o u t p a i n . T h e y l a y m o s t l y w i t h 
t h e i r a r m s a n d l egs h a l f b e n t — h e a v i l y , as i t w e r e , a n d a l m o s t 
m o t i o n l e s s , l i k e a l o g . A f t e r w a r d s , i n t h e m o r e ser ious cases, 
d u r i n g t h e second a n d t h i r d week , an e x t r e m e l y p a i n f u l a n d 
g e n e r a l s w e l l i n g o f the b o d y t o o k p l a c e ; y e t , a l t h o u g h t h e fifth 
p a r t o f a l l t h e p a t i e n t s w e r e n u m b e r e d a m o n g s t t h e ser ious 
cases, o n l y one died."" 

S a t i s f a c t o r y as i t m a y be t o n o t e t h e n u m e r o u s recover ies 
w h i c h t a k e p lace , t h i s c i r cums tance i s v e r y m u c h m a r r e d b y 
t h e f a c t t h a t a l a r g e p r o p o r t i o n o f t h e p a t i e n t s s u f f e r t h e m o s t 
e x c r u c i a t i n g a g o n y . I n t h e m a i n i t w i l l be obse rved t h a t 
B d h l e r ' s a n d K o n i g s d d r f f e r ' s exper ience , as r e c o r d e d b y 
L e u c k a r t , co r responds v e r y c lose ly w i t h t h a t g i v e n b y o t h e r 
observers . T h e s y m p t o m s , m o r e o v e r , are v e r y s i m i l a r t o those 
p r o d u c e d i n t h e o r i g i n a l case p u b l i s h e d b y Z e n k e r . I n t h i s case, 
w h i c h o c c u r r e d i n t h e D r e s d e n H o s p i t a l ( 1860 ) , t h e p a t i e n t was 
a s e rvan t g i r l , a g e d t w e n t y , a n d t h e p r i n c i p a l s y m p t o m s w e r e 
loss o f a p p e t i t e , p r o s t r a t i o n , v i o l e n t pa ins , c o n t r a c t i o n o f t h e 
l i m b s , a n d finally oedema, w h i c h , i n associa t ion, perhaps , w i t h a 
c e r t a i n a m o u n t o f p n e u m o n i a , t e r m i n a t e d he r career w i t h i n a 
p e r i o d o f t h i r t y days . T h e p o s t - m o r t e m appearances showed 
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t h a t the l a r v a l Trichinae were the cause o f dea th . T h e in tes 
t i n a l canal con ta ined numerous sexua l ly -mature w o r m s . 

T h e effects p r o d u c e d b y Trichinae on animals a re s i m i l a r t o 
those occasioned i n m a n . The phenomena were summar i sed 
b y Dava ine ( in the jou rna l s quo ted be low) i n 1863 as f o l l o w s : 

" The f i r s t phase is character ised b y i n t e s t i n a l d i sorder , p r o 
duced b y the deve lopment o f the larvae i n l a r g e n u m b e r s , a n d 
t h e i r adhesion to the mucous m e m b r a n e of the i n t e s t i ne . I n 
t h i s stage M . Dava ine has seen r a b b i t s d ie w i t h in tense d ia r 
rhoea ; one of t w o cats w h i c h he f e d w i t h t r i c h i n i s e d meat h a d 
diarrhoea f o r at least a f o r t n i g h t , b u t s u r v i v e d . O f f i v e or s ix 
ra t s f e d on a s i m i l a r d i e t , one o n l y , w h i c h was p r e g n a n t , d i e d 
of diarrhoea, a f t e r a b o r t i o n , on the e i g h t h day. A c c o r d i n g t o 
M . L e u c k a r t , the passage of the embryos of Trichinae t h r o u g h 
t h e i n t e s t i n a l wal l s sometimes produces p e r i t o n i t i s . T h i s in tes 
t i n a l phase o f t e n becomes b l ended w i t h the n e x t ; i t m a y be 
r e l i eved b y the expu l s ion of the w o r m s b y means o f the d i a r 
rhoea, or may cease w i t h t h e n a t u r a l dea th o f t h e w o r m s . 

" T h e second stage presents genera l s y m p t o m s — m u s c u l a r 
pains , & c . These phenomena are dependent o n the i n t r o d u c 
t i o n of t h e Trichinae i n t o t h e musc l e s ; t h e y r a p i d l y acqui re 
t h e i r m a x i m u m i n t e n s i t y , a n d have n o t a l o n g d u r a t i o n . T h e 
appearance a n d d u r a t i o n of t h i s stage are i n comple te r e l a t i o n 
w i t h the deve lopment and l e n g t h of s o j o u r n of t h e Trichinae i n 
the i n t e s t i n e s ; i n f a c t , i n t h i s entozoon, o v i p o s i t i o n i s n o t s low 
a n d of l o n g d u r a t i o n , as i n m a n y n e m a t o i d w o r m s ; the g e n i t a l 
t u b e is r a p i d l y f o r m e d , and the ova, i n i t s w h o l e l e n g t h , are 
developed a lmos t s imul taneous ly , so t h a t t h e embryos , a r r i v i n g 
soon at m a t u r i t y , are at once t h r o w n ou t i n l a rge n u m b e r s i n t o 
t h e in tes t ine , and t h e m o t h e r T r i c h i n a dies exhaus ted . I f i t 
be r e m e m b e r e d t h a t the embryos do n o t escape be fo r e t h e 
e i g h t h day, t h a t a ce r t a in n u m b e r of days are r e q u i r e d f o r t h e i r 
a r r i v a l i n the muscles, and t h a t new ones are n o t p r o d u c e d 
a f t e r s ix or seven weeks, i t w i l l be unde r s tood t h a t t h e f i r s t 
s y m p t o m s of th i s stage can scarcely appear u n t i l t h e end of a 
f o r t n i g h t a f t e r i nges t i on of the diseased f o o d , t h a t t h e y m u s t 
con t inue f o u r or f i v e weeks, a n d t h a t a f t e r t h i s t h e y m a y d i s 
appear. T h i s course of events is observed i n an imals ; a n d i n 
m a n the symptoms of t h i s stage have shown themselves a n d 
become agg rava t ed f r o m the t h i r d t o t h e s i x t h week a f t e r 
i n f e c t i o n . M o s t an imals d ie d u r i n g t h i s s t a g e ; r a b b i t s r a r e l y 
s u r v i v e ; ra ts , on t h e c o n t r a r y , gene ra l ly resist i t . 
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" I f t h e a n i m a l s do n o t d i e o f t h e g e n e r a l s y m p t o m s o r l o c a l 
d i s t u r b a n c e s p r o p e r t o these t w o stages, t h e i n f l a m m a t o r y s y m 
p t o m s cease, r e s p i r a t i o n becomes n a t u r a l , a n d o r d e r is re-es ta
b l i s h e d . B u t , i n some cases, t h e n u m b e r o f cys ts f o r m e d i n 
t h e musc les are s u f f i c i e n t l y g r e a t t o i m p e d e t h e m i n t h e p r o p e r 
exerc i se o f t h e i r f u n c t i o n s , a n d hence arises g e n e r a l d e b i l i t y , a 
k i n d o f c o n s u m p t i o n w h i c h pers i s t s o r becomes a g g r a v a t e d , a n d 
t h e a n i m a l d ies o f m a r a s m u s . M . D a v a i n e has n o t i c e d t h i s i n 
r a b b i t s , b u t e spec ia l ly i n a r a t . 

" R e c o v e r y f r o m these phases o f t r i c h i n a l i n f e c t i o n m a y b e 
a p p a r e n t l y p e r f e c t . A r a b b i t w h i c h M . D a v a i n e k e p t d u r i n g 
five m o n t h s became l a r g e a n d f a t , a l t h o u g h i t h a d a l a r g e 
n u m b e r o f T r i ch inae i n i t s musc les ; a r a t w h i c h h a d h a d these 
en tozoa i n cons ide rab le n u m b e r s d u r i n g s i x m o n t h s was , t o a l l 
appearance , i n g o o d h e a l t h . H e n c e he conc ludes t h a t t h e 
Tr i ch inae p r o d u c e s y m p t o m s o n l y w h e n t h e y are i n t h e i n t e s 
t i n a l cana l , a n d w h e n t h e y are e n t e r i n g t h e musc les . H a v i n g 
become l o d g e d i n t h e i r cys ts a m o n g t h e m u s c u l a r fibres, t h e y 
m a y r e m a i n ha rmles s f o r an i n d e f i n i t e t i m e . I n eve ry case 
excep t one, d o w n t o 1859 , Tr i ch inae have been f o u n d i n t h e 
bod ie s o f persons w h o have d i e d o f disease ( g e n e r a l l y c h r o n i c ) 
o r b y a c c i d e n t ; o r i n t h e d i s s e c t i n g - r o o m , i n bodies r e g a r d i n g 
w h i c h t h e p r e v i o u s h i s t o r y c o u l d n o t be o b t a i n e d . I n m o s t cases 
t h e cys t s c o n t a i n e d a cretaceous o r f a t t y depos i t , s h o w i n g t h a t 
t h e y h a d p r o b a b l y e x i s t e d severa l years . 

" T h e obse rva t ions w h i c h have been m a d e o n t h e h u m a n 
s u b j e c t , i n r e g a r d t o t h e s y m p t o m s caused b y Tr ich inae , show 
t h a t t h e y b e l o n g , as i n a n i m a l s , t o t h e i n i t i a l p e r i o d o f i n f e c 
t i o n . T h e y cons is t i n i n t e s t i n a l a n d i n m u s c u l a r l e s i o n s ; t h e 
l a t t e r c o i n c i d e w i t h t h e en t rance o f t h e paras i t e i n t o t h e 
muscles , a n d are t r u l y t r a u m a t i c . I n Z e n k e r ' s case t h e i n t e s t i n a l 
s y m p t o m s w e r e s w e l l i n g a n d p a i n ; i n a case desc r ibed b y 
F r i e d r e i c h d ia r rhoea was presen t . I n a l l cases t h e m o s t 
r e m a r k a b l e s y m p t o m s w e r e v i o l e n t r h e u m a t o i d pa ins i n t h e 
musc les , n o t i n t h e j o i n t s , w h i c h w e r e c o n s i d e r a b l y a g g r a v a t e d 
b y a t t e m p t s t o e x t e n d t h e h a l f - b e n t l i m b s . T h e o t h e r s y m 
p t o m s h a v e b e e n v a r i a b l e , b u t have h a d a s t r o n g resemblance 
t o those o f t y p h o i d f e v e r . I n several cases t h e r e has been 
a b u n d a n t s w e a t i n g ; a n d i n one t h e r e was a v e r y r e m a r k a b l e 
m i l i a r y a n d f u r u n c u l a r e r u p t i o n . T h e a n i m a l heat was d i m i n 
i s h e d i n F r i e d r e i c h ' s case ; a n d i n those obse rved i n Y o i g t l a n d 
b y F r e y t a g t h e t e m p e r a t u r e never exceeded 1 0 2 ° F a h r . 
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" T h e progress , d u r a t i o n , a n d sever i ty of the disease i n m a n 
are i n r e l a t i o n t o the n u m b e r of Trichinae t a k e n i n t o t h e 
d iges t ive canal. O f s ix teen pa t ien ts observed at P l auen b y 
D r s B o h l e r a n d K o n i g s d o r f f e r , e i g h t , w h o were m o d e r a t e l y 
a f fec ted , r ecovered i n a m o n t h ; f o u r , more severely diseased, 
were i l l t w o m o n t h s ; of f o u r others , one d i e d w i t h ascites a n d 
c o l l i q u a t i v e diarrhoea a t t h e e n d o f t w o m o n t h s , a n d t h r e e 
recovered s l o w l y a t t he end o f th ree o r f o u r m o n t h s . Recove ry 
does n o t i m p l y t h e dea th o f t h e Tr ichinae , i t f o l l o w s t h e i r 
enclosure i n cysts . 

" The diagnosis of t r i c h i n a l i n f e c t i o n has several t i m e s been 
made i n the l i v i n g h u m a n sub jec t b y r e m o v i n g a p o r t i o n o f 
muscle . M . Dava ine t h i n k s i t p r o b a b l e t h a t , d u r i n g t h e first 
s i x o r e i g h t weeks of the disease, t h e d iagnos is m a y be c o n 
firmed b y search ing f o r a d u l t Tr ichinae i n t h e a lv ine evacuat ions , 
p r o d u c e d n a t u r a l l y or b y means of a p u r g a t i v e . 

" T h e p r o p h y l a c t i c t r e a t m e n t consists s i m p l y i n the avoidance 
of uncooked meat . T h e m e d i c i n a l t r e a t m e n t m u s t v a r y w i t h 
t h e stage of the disease. A t first, a t t e m p t s m u s t be made t o 
e x p e l t h e parasi tes f r o m the in tes t ines b y p u r g a t i v e s a n d 
a n t h e l m i n t i c s . W h i c h amongs t t h e l a t t e r is t h e mos t energe t ic 
is n o t y e t d e t e r m i n e d . Ca lome l i s , perhaps , M . D a v a i n e 
t h i n k s , t he best . A f t e r s i x o r e i g h t weeks a l l t r e a t m e n t 
d i r e c t e d t o w a r d s t h e in tes t ines is superf luous . I t is scarcely 
p robab le t h a t any substance w i l l ac t o n the larvae d i s semina ted 
t h r o u g h the muscles. F r i e d r e i c h has r e c o m m e n d e d p i c r o n i t r a t e 
o f p o t a s h ; b u t , i n the case i n w h i c h he used i t , l i v e Tr ichinae 
were f o u n d i n t h e muscu la r t issue a f t e r t h e p a t i e n t was c o n 
s idered to be cured." ' 

I n r e g a r d to the p o s s i b i l i t y o f c u r i n g t r i c h i n i a s i s b y t h e 
a d m i n i s t r a t i o n of d r u g s w h i c h should act as t r i c h i n a c i d e s u p o n 
t h e parasites i n the c o n d i t i o n o f flesh-worms, the a b s u r d i t y o f 
the proposa l o n l y equals t h a t w h i c h was made i n re fe rence t o 
the de s t ruc t i on of h y d a t i d s b y the a d m i n i s t r a t i o n o f k a m a l a . 
A s has been shown i n t h e r e c o r d o f m y first e x p e r i m e n t t h e 
flesh of a t r i c h i n i s e d corpse m a y be t h o r o u g h l y sa tu ra ted w i t h 
a s t r o n g s o l u t i o n o f ch lo r ide o f z inc , a n d y e t t h e w o r m s w i l l 
r e m a i n qu i t e una f fec ted . 

I n reference to t h e dangers a r i s i n g f r o m t h e c o n s u m p t i o n o f 
diseased meat, Professor Gamgee has v e r y c o g e n t l y p u t t w o 
quest ions : — " D i d Moses k n o w more abou t p i g s t h a n w e do ? " 
" W a s i t a k n o w l e d g e o f the paras i t ic diseases o f swine a n d m a n 
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t h a t l e d M o s e s t o c o n d e m n p o r k as h u m a n f o o d ? " M r 
G a m g e e a n s w e r e d b o t h ques t ions n e g a t i v e l y , t h u s : — " T h e 
w i s d o m o f t h e M o s a i c l a w can o n l y be j u s t l y e s t i m a t e d w i t h a 
k n o w l e d g e o f t h e acc iden t s a r i s i n g i n w a r m c o u n t r i e s f r o m 
e a t i n g p o r k t h r o u g h o u t l o n g a n d h o t p e r i o d s o f t h e y e a r ; a n d 
t h e r e i s n o d o u b t t h a t t h e d i r e c t e v i l r e s u l t s , as m a n i f e s t e d b y 
h u m a n s ickness , l e d t o t h e e x c l u s i o n o f p o r k f r o m t h e l i s t o f 
I s r a e l i t i s h v i a n d s . T h e masses o f m e a s l y p o r k w h i c h m a y be 
seen h a n g i n g f r o m t h e b u t c h e r s ' s t a l l s i n S o u t h e r n E u r o p e 
p r o v e t h a t t h e l o n g - l e g g e d s w i n e w h i c h h u n t t h e f o r e s t s f o r 
acorns , a n d r o v e a b o u t t o p i c k u p a l l k i n d s o f o f f a l , are o f t e n 
u n f i t f o r h u m a n f o o d , a n d t h a t t h e y w e r e so t o n o less e x t e n t 
i n t h e l a n d o f I s r a e l i s p r o b a b l e . ' ' A s s u p p l e m e n t i n g P r o 
fessor Gamgee ' s a r g u m e n t , I m a y r e m a r k t h a t , i f M o s e s h a d 
been f u r n i s h e d w i t h spec ia l k n o w l e d g e b e y o n d t h a t o f h i s c o n 
t e m p o r a r i e s , he w o u l d n o t , i n t h e m a t t e r o f m e a t - p a r a s i t i s m , 
have c o n f i n e d h i s r e s t r i c t i o n s t o p o r k . H a d he possessed a n y 
k n o w l e d g e o f m e a s l y beef , he w o u l d n o t have spared t h e o x o n 
t h e g r o u n d t h a t a l t h o u g h t c i t d i v i d e t h t h e h o o f , y e t i t c h e w e t h 
t h e cud . " ' A s r e g a r d s h o m e - r e a r e d a n i m a l s , P ro fes so r Gamgee 
c o g e n t l y r e m a r k e d : " I t i s i n t e r e s t i n g t o observe t h a t p a r a s i t i c 
ma lad ies i n t h e p i g spec i a l l y a b o u n d i n t h a t sec t ion o f t h e 
U n i t e d K i n g d o m w h e r e sw ine l i v e m os t a m o n g s t h u m a n b e i n g s . 
T h e Y o r k s h i r e a n d B e r k s h i r e p i g s , i n t h e i r n a t i v e coun t i e s 
enc losed i n t h e f a r m y a r d s o f t h e i r b reeders , are f r e e f r o m w o r m s 
w h i c h are l i k e l y t o l i v e i n t h e b o d y of m a n . T h e I r i s h p i g 
is t h e one m o s t c o m m o n l y i n j u r e d b y entozoa, a n d t h e reason 
f o r t h i s i s e v i d e n t w h e n w e k n o w h o w m u c h t h e c o t t a g e r re l i es 
o n r e a r i n g a p o r k e r w h i c h i s p e r m i t t e d t h e f r e e r a n g e o f house 
a n d r o a d , w h e r e e v e r y d e s c r i p t i o n o f filth is d e v o u r e d , c h a r g e d 
w i t h t h e ova o f paras i tes e x p e l l e d b y m a n o r some of t h e l o w e r 
a n i m a l s / ' H e also adds : " T h e c o n d i t i o n s u n d e r w h i c h w e l i v e 
i n t h e B r i t i s h is les are c e r t a i n l y m u c h less f a v o r a b l e t o t h e 
p r o p a g a t i o n o f w o r m s ; b u t w e d i s r e g a r d , i n o u r i g n o r a n c e , t h e 
m o s t c o m m o n p recau t i ons t o p r o t e c t ourse lves f r o m l o a t h s o m e 
diseases, a n d n o t o n l y p e r m i t dogs t o eat a n y k i n d o f o f f a l 
i n a n d a r o u n d s l augh te rhouses , b u t s anc t i on t h e ex is tence o f 
p i g g e r i e s w h e r e a l l k i n d s o f g a r b a g e , c h a r g e d w i t h w o r m s o r 
t h e i r eggs , are d a i l y d e v o u r e d b y swine . T h e m a j o r i t y o f 
g e r m s c a l c u l a t e d t o engende r paras i tes are t o be f o u n d i n 
a b u n d a n c e i n t h e con ten t s o f t h e a l i m e n t a r y canal o f h u m a n 
b e i n g s a n d d o m e s t i c q u a d r u p e d s . Ii p i g s are p e r m i t t e d t o eat 



168 PARASITES OF MAN 

these, as i n I r e l a n d or i n many B r i t i s h p igge r i e s , w e m u s t 
expect hams, bacon, a n d p o r k sausages t o be cha rged w i t h t h e 
e m b r y o n i c f o r m s of h u m a n entozoa. Whereas i n I c e l a n d t h e 
dog is the v i c t i m of h u m a n negl igence , a n d en revanche t h e 
cause of h u m a n disease, i n the B r i t i s h isles t h e pig holds t h i s 
unenv iab le pos i t i on . W e have good reason t o be l ieve , w i t h 
Moses, t ha t the p i g is an unc lean beas t ; b u t w i t h o u t d i s c a r d i n g 
h i m f r o m the scan ty l i s t of an imals to be eaten, i t is e v i d e n t 
t h a t we can p u r i f y the race of swine , a n d thus p r even t h u m a n 
as w e l l as porc ine maladies . '" 

O n the a u t h o r i t y of R u p p r e c h t , as q u o t e d b y Dava ine , I 
append a l i s t of the p r i n c i p a l epidemics observed i n G e r m a n y 
d u r i n g the f i r s t s ix years i m m e d i a t e l y f o l l o w i n g t h e d i scove ry 
of t r i c h i n o s i s : 

1. T w o s l i g h t epidemics i n 1860 i n t h e I s l a n d o f R i i g e n ; 
10 to 20 pa t ien ts ( D r L a n d o i s ) . 

2. A n ep idemic at S t o l b e r g , 1860 ( D r F r i c i n u s ) . T h e 
n u m b e r of t r i c h i n i s e d persons was n o t s ta ted w i t h c e r t a i n t y . 

3. F i v e epidemics d u r i n g five summers , 1858 t o 1862, a t 
M a g d e b o u r g . T h e n u m b e r of pa t i en t s was 300, t w o o n l y d i e d 
( D r Send le r ) . 

4 . A n ep idemic at P lauen i n 1862, 20 pa t i en t s ( B o h l e r ) . 
5. Gusten, 1861 , 40 cases, a l l cu red ( F r a n k e l ) . 
6. E p i d e m i c i n the P r o v i n c e of A r m s t e d ( M a n s f e l d ) , 1 8 6 1 , 

8 pa t ien t s . 
7. H e t t s t a d t , J anua ry and M a r c h , 1862, 8 to 10 pa t i en t s . 
8. B l a n k e n b u r g , 1862, 278 cases, 2 deaths. 
9. Calbe (Pruss ia ) , 1862, 38 cases (9 m e n , 25 w o m e n , 4 

c h i l d r e n ) , 8 deaths ( D r S i m o n and D r H e r b s t ) . 
10. B u r g , i n M a g d e b o u r g , 1863, 50 pa t i en t s , 10 deaths 

( D r K l u s e m a n n ) . 
1 1 . Q u e d l i n b u r g , 1863, 9 pa t i en t s , 1 dea th ( D r B e h r e n s ) . 
12. P lauen , 1863, 21 pa t ien ts ( K o n i g s d o r f f e r ) . 
13. F a l k e n s t e i n , 1863, 4 pa t ien ts ( D r s Bascher a n d P i n t e r ) . 
14. Poseu, A u g u s t a n d September , 1863, 37 pa t i en t s ( D r 

S a m t e r ) . 
15. H a m b u r g , 1863, 2 pa t i en t s ( D r T i i n g e l ) . 
16. B l a n k e n b u r g , 1863, 32 pa t ien t s , 2 d e a t h s ; n e w cases i n 

1864 ( D r Scholz) . 
17. H e t t s t a d t (P russ i an -Saxony) , October , 1863, 158 pa t i en t s , 

27 deaths ( R u p p r e c h t ) . 
18. E i s l eben , D e c e m b e r , 1863, a n d J a n u a r y , 1864, 18 cases, 
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n o dea ths . T h i s r e s u l t was a t t r i b u t e d t o t h e e m p l o y m e n t o f 
p h o s p h o r i c a c i d ( R u p p r e c h t ) . 

19 . H e t t s t a d t , F e b r u a r y a n d M a r c h , 1864 , 8 p a t i e n t s , n o 
dea ths . T w o cats w e r e also a t t a c k e d , one o f w h i c h d i e d . 
N e a r l y 5 0 , 0 0 0 T r i c h i n a w e r e c o u n t e d i n a n i n f e c t e d l e g o f p o r k 
( R u p p r e c h t ) . 

2 0 . Q u e d l i n b u r g , 1864 , 120 p a t i e n t s , 2 d e a t h s ; b e n z i n e was 
e m p l o y e d ( D r . W o l f ) . 

2 1 . H e t t s t a d t , J a n u a r y , 1865 , 15 p a t i e n t s ( R u p p r e c h t ) . 
2 2 . B e r l i n , 1864 , 3 cases ( D r C r o n f e l d ) . Seve ra l b u t c h e r 

b o y s ( F r i s c h e r ) . 
23 . L e i p z i g , 1864 , 14 p a t i e n t s , 2 dea ths ; 4 w e r e i n f e s t e d 

a f t e r h a v i n g ea ten r a w beef hashed o n a b l o c k w h i c h h a d 
p r e v i o u s l y r e c e i v e d t h e flesh o f a t r i c h i n i s e d h o g ( D r E . W a g n e r ) . 

24 . P o t s d a m , 1864 , 5 s l i g h t cases ( D r M o l l e n d o r f ) . 
25 . Ce l l e ( H a n o v e r ) , 1864 , 8 p a t i e n t s ( D r Sche l l e r a n d D r 

B a r i n g ) ; T r i c h i n a p r o v e n i n t h e p o r k b y G e r l a c h . I n 1855 , 12 
T r i c h i n a (?) p a t i e n t s w e r e t r e a t e d b y S c h u c h a r t . 

26 . H e d e r s l e b e n , 2 5 t h Oc tobe r , 1865, a p i g was k i l l e d a n d 
s o l d ; o n t h e 2 8 t h t h e m a l a d y appeared a m o n g s t t h e w o r k m e n ; 
3 5 0 p a t i e n t s , 100 dea ths . O f 100 c h i l d r e n i n f e c t e d , none d i e d . 
T r i c h i n a f o u n d i n t h e autopsies ( D r F . K r a t z ) . 

D r D a v a i n e also adds t h e f o l l o w i n g o u t b r e a k s : 
I n Massachuse t t s , 1867, 6 p a t i e n t s f r o m h a v i n g ea ten r a w 

h a m , 1 d e a t h ( ' M e d i c a l T i m e s / 2 0 t h A p r i l , 1867, p . 4 3 1 ) . 
R a v e c c h i a ( B e l l i n z o n a ) , 1868, 5 p a t i e n t s , 4 deaths ( D r Z a n g -

g e r ( i n Landbote o f W i n t e r t h u r ) . 
U p t o a c o m p a r a t i v e l y r e c e n t da te n o case o f t r i c h i n o s i s h a d 

been r e c o g n i s e d i n E n g l a n d d u r i n g t h e l i f e o f t h e v i c t i m . A s 
r e g a r d s d i agnos i s , w h a t was h a p p e n i n g e v e r y d a y o n t h e C o n 
t i n e n t was u t t e r l y u n k n o w n here . W h i l s t , h o w e v e r , n o t a 
s i n g l e ins t ance o f T r i ch ina -d i sease h a d been obse rved b y B r i t i s h 
p h y s i c i a n s i n a c t u a l p r a c t i c e , as m a n y as t h i r t y o r f o r t y ins tances 
h a d o c c u r r e d w h e r e t h e paras i tes i n q u e s t i o n h a d been f o u n d 
pos t m o r t e m . I h a d m y s e l f e x a m i n e d t h e t r i c h i n i s e d flesh 
t a k e n f r o m a dozen o f these corpses, b u t i n no ins tance h a d 
t h e f a i n t e s t su sp i c ion o f t r i c h i n o s i s been e n t e r t a i n e d d u r i n g 
l i f e . T h e c i r cums tances a t t e n d i n g t h e o n l y o u t b r e a k o f t r i -
c h i n i a s i s t h a t has been w i t n e s s e d i n E n g l a n d are v e r y i n t e r 
e s t i n g . I n t h e m o n t h o f A p r i l , 1 8 7 1 , I r ece ived f r o m D r 
W L . D i c k i n s o n , o f W o r k i n g t o n , C u m b e r l a n d , specimens o f 
p o r k w h i c h he r eques t ed m e t o e x a m i n e ; a n d i n c o m p l y i n g w i t h 
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his request I c o n f i r m e d his o p i n i o n t h a t the diseased meat was 
i n f e s t ed w i t h Trichinae. A f e w days a f t e r w a r d s I announced 
the d iscovery i n the pages of the ' B r i t i s h M e d i c a l Jou rna l " 
f o r A p r i l 22 , p . 435 . I t happened, also, t h a t a t t h e t i m e 
I was d e l i v e r i n g a course of lectures be fo re t h e Soc ie ty 
of A r t s ; consequent ly , i n m y second discourse ( w h i c h was 
devoted to the parasites o f ca t t le) I gave f u l l de ta i l s o f t h e f ac t s 
t h a t were ob ta ined . T a k i n g a s m a l l p o r t i o n o f t h e f lesh w h i c h 
I j u d g e d t o be a f fec ted to an average e x t e n t I addressed t h e 
audience as f o l l o w s : 

" I f y o u calculate f r o m one p o r t i o n o n l y , y o u m i g h t , i f 
y o u had s t u m b l e d u p o n a p a r t w h i c h was m o r e i n f e s t e d w i t h 
parasites t h a n another , be l e d t o over -es t imate t h e degree 
of t r i c h i n i s a t i o n . T a k i n g p r o p e r precaut ions I have ca lcu
l a t e d t h a t one scruple o f t h i s t r i c h i n o u s flesh w o u l d g i v e us 
4320 parasites, a n d t w o scruples w o u l d t h e r e f o r e y i e l d 8640. 
W i t h o u t speak ing so prec ise ly t o n u m b e r s , I do n o t hesi
t a te t o aver m y be l ie f t h a t the re are a t least 5000 of these 
parasi tes ins ide t h i s smal l piece o f h a m . T h e n u m b e r is p r o 
b a b l y close upon 8640. I n one d r a c h m t h a t w o u l d g i v e us 12,000, 
a n d i n an ounce 103,000, a c c o r d i n g t o t h e o l d apothecaries" 
w e i g h t . I f , however , we calculate a c c o r d i n g t o t h e o r d i n a r y 
w e i g h t used b y bu tchers , we shou ld say t h a t one ounce conta ins 
43 7 | g ra ins o f meat , a n d t h e r e f o r e t h e n u m b e r o f parasi tes i n one 
ounce w o u l d be 85,000. T h u s , i n one ounce o f mea t f r o m t h i s 
p a r t i c u l a r p i g y o u have 85,000 Tr ichinae , ca lcu la ted a t t h e ra te 
of 200 i n the g r a i n , f o r I have purpose ly cu t o f f t h e o d d n u m b e r s . 
Y o u m a y say, i f a person can s u r v i v e 18, 20 , 30 , o r 4 0 m i l l i o n s , 
he w o u l d n o t t ake m u c h h a r m f r o m e a t i n g a piece o f flesh 
c o n t a i n i n g o n l y 8640 parasi tes . S u c h a p o r t i o n , howeve r , 
w o u l d be q u i t e su f f i c ien t to m a k e any one o f us e x t r e m e l y 
u n c o m f o r t a b l e were we t o eat i t , f o r suppos ing i t s con ta ined 
parasites to be a l ive , i t m i g h t p rove dangerous to l i f e . W h y ? 
T h e exp l ana t i on is t h i s : — H a l f o f those 85,000 paras i tes , a t t h e 
v e r y least, w i l l , i n f o r t y - e i g h t hours a f t e r i n g e s t i o n , have become 
f u l l y - d e v e l o p e d females ; a n d f r o m each o f these 42,000 the re w i l l 
p roceed at least 1000 as a b r o o d , so t h a t t h e e n t i r e p r o g e n y 
(and i t is t h e y t h a t do t h e misch ie f b y t h e i r i n d e p e n d e n t 
m i g r a t i o n s t h r o u g h our tissues) w i l l even tua l l y y i e l d abou t 
42,000,000 entozoa. I f we shou ld be so vorac ious as t o eat a 
p o u n d of such t r i c h i n i s e d flesh, t h e n the re w o u l d be 400 ,000 ,000 
as the resu l t of a s ing le mea l . 
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" H a v i n g d e t a i l e d these f a c t s a n d i n f e r e n c e s , I n o w w i s h t o 
b r i n g t o y o u r n o t i c e some o t h e r p a r t i c u l a r s c o n n e c t e d w i t h t h e 
C u m b e r l a n d o u t b r e a k . 

" D r D i c k i n s o n , o f W o r k i n g t o n , t e l l s m e t h a t he was a t first 
susp ic ious t h a t h i s p a t i e n t s w e r e s u f f e r i n g f r o m f e v e r , b u t was 
n o t q u i t e ab le t o m a k e o u t w h a t t h e d i s o r d e r was . A t l e n g t h 
c e r t a i n s y m p t o m s o c c u r r e d , w h i c h s u g g e s t e d t h a t i t m i g h t 
p o s s i b l y b e t h e G e r m a n flesh-worm e p i d e m i c m a k i n g i t s appear
ance i n t h i s c o u n t r y f o r t h e first t i m e , a n d , t h e r e f o r e , i n v i e w o f 
v e r i f y i n g t h e f a c t s o f t h e case, he sent m e p o r t i o n s o f t h e flesh o f 
t h e p i g . H e desc r ibes t h e s y m p t o m s , w h i c h i n t h e i r cha rac t e r 
c o r r e s p o n d e d w i t h t hose p r e v i o u s l y r e c o r d e d as e x p e r i e n c e d b y 
persons s i m i l a r l y a t t a c k e d . D r D i c k i n s o n r e m a r k s , t o w a r d s t h e 
close o f h i s c o m m u n i c a t i o n , t h a t t h e v i c t i m s f o r m a s m a l l f a m i l y 
w h o have c a r e f u l l y r e a r e d t h e i r o w n s w i n e . T h e B r i t i s h f a r m e r 
i s t h u s he re i n t r o d u c e d t o us a t h i s o w n t a b l e p l a y i n g t h e p a r t 
o f ' h o s t ' — a t h e r o w n t a b l e , I s h o u l d say, f o r , t o be m o r e p r e 
cise , i t i s a w i d o w , h e r d a u g h t e r , a n d a m a n - s e r v a n t w h o are 
s u f f e r i n g . D r D i c k i n s o n i n f o r m s m e t h a t f o r t w o o r t h r e e weeks 
b e f o r e h e was c a l l e d t o see t h e m t h e y h a d b e e n e a t i n g sausages 
a n d b o i l e d p o r k f r o m one o f t h e i r o w n h o m e - f e d p i g s , w h i c h 
p i g , b y t h e w a y , t u r n s o u t t o have been a n o l d sow. H e 
b r o u g h t a w a y some sect ions o f t h e leaner p o r t i o n s o f t h e flesh 
f o r m i c r o s c o p i c e x a m i n a t i o n . Y o u w i l l observe t h a t t h e r e can 
b e no m i s t a k e a b o u t t h e source o f t h e f o o d o n t h i s occas ion . 
H i t h e r t o , T r i c h i n a has n o t b e e n o b s e r v e d i n o u r B r i t i s h - f e d 
s w i n e i n m o r e t h a n one o r t w o , o r p o s s i b l y t h r e e ins tances . 
T h e r e f o r e i t w o u l d be v e r y i n t e r e s t i n g t o a sce r t a in h o w i t hap 
p e n e d t h a t t h i s p o o r p i g became t r i c h i n i s e d . I n m y c o m m u n i 
c a t i o n addressed t o t h e ' B r i t i s h M e d i c a l J o u r n a l / I w r o t e as 
f o l l o w s : — " D r D i c k i n s o n has a t t h e p resen t t i m e u n d e r h i s care 
a f a m i l y s u f f e r i n g f r o m t h e so-ca l led flesh-worm disease, 
r e s u l t i n g f r o m t h e c o n s u m p t i o n o f h a m p r e p a r e d f r o m p i g s 
r e a r e d b y t h e f a m i l y themse lves . A p o r t i o n o f h a m sent t o m e 
s w a r m e d w i t h r e c e n t l y encapsu led Tr i ch inae . D r D i c k i n s o n b e i n g 
t h u s t h e first p e r s o n w h o has d i a g n o s e d t r i c h i n i a s i s i n t h e l i v i n g 
s u b j e c t i n E n g l a n d , I hope he m a y be i n d u c e d t o g i v e us f u r t h e r 
p a r t i c u l a r s . " T h e e d i t o r , i n c o m m e n t i n g u p o n t h i s l e t t e r , 
a d d e d a p r a c t i c a l p o i n t , w h i c h I w i s h espec ia l ly t o b r i n g t o y o u r 
n o t i c e . H e says : — ' T h e s u b j e c t o f p a r a s i t i c diseases o f 
d o m e s t i c a n i m a l s i s one o f w i d e s p r e a d a n d i n c r e a s i n g i n t e r e s t . 
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I t is i m m e d i a t e l y r e l a t ed t o the i r r i g a t i o n o f f ie lds w i t h 
sewage." T h e ed i to r , of course, made t h i s s t a t emen t o n 
independen t g rounds , and o n h i s o w n r e s p o n s i b i l i t y . I f 
he had said the sub jec t bears an i n d i r e c t r e l a t i o n t o t h e 
sewage ques t ion , he w o u l d have said no more t h a n is abso
l u t e l y t r ue , f o r , as I shal l t a k e occasion to e x p l a i n , the re is 
every reason to suppose t h a t c e r t a in f o r m s of pa ras i t i c disease 
m a y be p ropaga ted b y means o f sewage. I n t h i s connec t ion 
some of y o u m a y be disposed t o ask the ques t ion : — ' A r e the re 
any sources of c o m f o r t to be ga the red f r o m the f ac t s V O r 
y o u may say, suppos ing t h a t i n f u t u r e our B r i t i s h swine are n o t 
as f r e e f r o m Trichinae as t hey have been h i t h e r t o , can we poss ib ly 
a v o i d the con t ingency of p l a y i n g t h e p a r t of host t o those crea
tures ? C e r t a i n l y , I r e p l y , i t is s i m p l y a ques t ion o f p r o p e r l y cook
i n g the f o o d . I f these f a rmer s have n o t cooked t h e i r f o o d a t a l l , 
or scarcely at a l l , t ha t w i l l at once account f o r t h e i r b e i n g l a i d up . 
I should t e l l y o u t h a t t h e l ady a n d the daugh t e r are r e c o v e r i n g , 
a n d t h a t t h e y are convalescent, b u t t h e man-servant is v e r y i l l . 
I f , d u r i n g c o o k i n g , t he f lesh consumed b y these persons h a d 
been ra ised t o a pers is ten t t e m p e r a t u r e of 1 7 0 ° Fahr . , t h e n , 
doubt less , t he i n g e s t i o n o f t r i c h i n i s e d p o r k w o u l d have done 
no h a r m . Y o u observe t h a t D r D i c k i n s o n says i n h i s l e t t e r 
t h a t they p a r t o o k o f i t roas ted a n d b o i l e d . N o w , f e w of us are 
i n t he h a b i t o f e a t i ng underdone p o r k , a l t h o u g h there are o ther 
meats t ha t we devour v e r y r e a d i l y i n an i m p e r f e c t l y cooked 
state. I t m u s t be r emembered , also, t h a t a l t h o u g h t h e e x t e r i o r 
m a y have been subjec ted t o a t empe ra tu r e o f 212 degrees, i t b y 
no means f o l l o w s t h a t the who le o f t h e j o i n t t h r o u g h o u t mus t 
have been s u b m i t t e d to t h a t t empera tu re . U n d e r r a p i d c o o k i n g , 
the centre of a l a rge j o i n t m a y r e m a i n m u c h be low even 140 
degrees. I f the man-servant ate o n l y one ounce o f t h e f lesh 
w i t h l i v i n g Trichinae i n i t , he w i l l p r o b a b l y have at t h i s present 
m o m e n t a t least 42,000,000 of these guests i n h is muscles . 
Y o u w i l l ask, ' W i l l he recover V ' Y e s ; i f he ate no m o r e t h a n 
that ." I f he has eaten 2 oz. t h o r o u g h l y underdone , depend 
u p o n i t he has 80,000,000, and i f he has eaten 3 oz. he w i l l have 
over 100,000,000 of Trichinae i n h is muscles. C o u l d he s u r v i v e 
i f he had eaten over 3 oz., and thus have 100,000,000 a n d 
u p w a r d s of these i n h a b i t a n t s ? I t h i n k he c o u l d . W e have 
evidence o n th i s p o i n t f r o m t h e case i n w h i c h I e s t ima ted t h a t 
there were upwards of 100,000,000 of Tr ichinae present , a n d y e t 
the m a n s u r v i v e d the a t t ack . 
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" I n c i d e n t a l l y I m a y r e m a r k t h a t i n t h e course o f t h e l a s t 
t w e n t y yea r s , a l t h o u g h m i l l i o n s o f paras i tes a n d t h e i r eggs have 
passed t h r o u g h m y hands , I have a l m o s t e n t i r e l y escaped i n f e c 
t i o n . I t i s s o m e t h i n g t o k n o w w h a t y o u . a r e e i t h e r h a n d l i n g 
o r l o o k i n g a t , because t h e r e are m a n y paras i tes besides T r i 
c h i n a w h i c h are dange rous . T h e r e are g r e g a r i n i f o r m entozoa 
r e s i d i n g i n m e a t w h i c h w e eat eve ry day w i t h o u t a n y b a d 
consequences . T h e y are as ha rmles s as cheese-mites . T h e r e 
is n o n e e d t o be i n t h e s l i g h t e s t degree n e r v o u s a b o u t flesh-
f o o d , p r o v i d e d i t i s p r o p e r l y c o o k e d . I be l i eve t h e r e w i l l be 
n o f a t a l issue i n t h e case o f a n y o f t h e t h r e e i n d i v i d u a l s j u s t 
a l l u d e d t o , b u t t h e c h i e f p r a c t i c a l p o i n t b e f o r e us arises o u t o f 
t h e f a c t t h a t w e have he re , f o r t h e f i r s t t i m e i n E n g l a n d , a n 
e p i d e m i c o f t r i c h i n i a s i s . B y c a l l i n g a t t e n t i o n t o t h e s u b j e c t , i t 
w i l l , t o say t h e leas t , s u g g e s t p r ecau t i ons b y w h i c h f u t u r e 
e p i d e m i c s m a y b e avo ided . " ' 

T h e above r e m a r k s f o r m t h e substance o f a l e c t u r e g i v e n 
o n t h e 2 4 t h o f A p r i l , 1 8 7 1 . A w e e k l a t e r I d e l i v e r e d t h e t h i r d 
o f t h e C a n t o r l ec tu res f o r t h a t year , w h e n I t o o k occasion t o 
a d d t h e f o l l o w i n g p a r t i c u l a r s : 

" I t has been a s k e d w h e t h e r t h e so-ca l led musc le -Tr i ch inae , 
a f t e r t h e y have a r r i v e d at t h e i r d e s t i n a t i o n w i t h i n t h e flesh o f 
m a n , are capab le o f p r o d u c i n g any m o r e u n f a v o r a b l e c o n 
sequences ? T h e answer i s , C e r t a i n l y n o t . I n t h e case o f m a n 
i t w o u l d be necessary t h a t h i s musc les s h o u l d be ea ten i n 
o r d e r f o r t h e T r i ch inae t o become s e x u a l l y - m a t u r e w o r m s ; 
a n d i n those c o u n t r i e s w h e r e c a n n i b a l i s m ex i s t s , t h e m a n -
eater w o u l d h i m s e l f become t r i c h i n i s e d , a n d w o u l d c e r t a i n l y 
deserve h i s f a t e . I was v e r y des i rous t o f o l l o w u p t h e 
accoun t o f t h i s o u t b r e a k b y i n q u i r i e s r e s p e c t i n g t h e p a r t i c u l a r 
a n i m a l w h i c h h a d been t h e cause o f t h e o u t b r e a k . I may 
t h e r e f o r e m e n t i o n t h a t m y i n f o r m a n t , D r D i c k i n s o n , states 
t h a t t h e f a m i l y , i n c l u d i n g t h e m a n - s e r v a n t , a l l f e d t o g e t h e r , a n d 
t h a t t h e y h a d f o r u p w a r d s o f a f o r t n i g h t eaten d a i l y , a n d some
t i m e s t w i c e a day , sausages m a d e f r o m t h e flesh o f t h e t r i c h i 
n i s ed a n i m a l . A n d he adds : T h e m e a t c u t f r o m t h e h a m a n d 
flitches, a n d w h a t i s c a l l e d t h e spa re - r ib , was roas t ed b e f o r e 
t h e f i r e o r i n t h e f r y i n g - p a n . Occas iona l ly i t was c o o k e d i n 
t h e o v e n . D r D i c k i n s o n asce r t a ined f r o m t h e m o t h e r t h a t she 
l i k e d h e r m e a t t o be u n d e r d o n e , a n d t h u s , t h e r e f o r e , t h e r e i s 
v e r y l i t t l e d o u b t t h a t t h e m e a t was g e n e r a l l y u n d e r c o o k e d . 
T h e m a n , a s t r o n g l a b o u r e r , h a d a g o o d appe t i t e , a n d w o u l d 
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t h e r e f o r e ge t a l a rge share. H e is i m p r o v i n g s l o w l y . D r 
D i c k i n s o n adds i n a pos t sc r ip t , w h a t i s s t i l l more to the p o i n t , 
t h a t t h e sausages w o u l d be m o s t l i k e l y u n d e r c o o k e d ; t h e y 
w o u l d be cooked i n t h e f r y i n g - p a n , a n d i f o n l y b r o w n o n t h e 
outs ide w o u l d be eaten. I t is p robab le t h a t t h e o u t b r e a k was 
due t h e r e f o r e to e a t i ng underdone meat f r o m t h i s p i g , cooked 
i n va r ious ways , a n d n o t alone f r o m t h e h a m i t s e l f . " 

I f t h e fac t s connected w i t h t h i s o u t b r e a k be hones t ly f aced , 
i t m u s t be r ende red clear t o any u n p r e j u d i c e d observer t h a t 
D r W - L i n d o w D i c k i n s o n was t h e first person t o observe, 
recognise , a n d t r ea t t h e T r i c h i n a d i sorder i n t h i s c o u n t r y . N o 
o the r E n g l i s h , Scotch , or I r i s h p h y s i c i a n has encoun te r ed any 
s i m i l a r case. I f I l ay stress u p o n t h i s f a c t i t is because I 
have learned f r o m D r D i c k i n s o n t h a t ano the r person has 
asserted p r i o r i t y i n t h i s r e l a t i o n . S i r D o m i n i c C o r r i g a n is 
s ta ted to have t o l d a g e n t l e m a n i n t h e House o f Commons , 
" t h a t he h a d o f t e n m e t w i t h t r i c h i n i a s i s i n h i s p rac t i ce i n 
D u b l i n , " " f u r t h e r a v e r r i n g t h a t t h e disease " was q u i t e c o m m o n 
i n m a n y pa r t s o f I r e l a n d . " I f S i r D . C o r r i g a n m e r e l y des i red 
i t t o be u n d e r s t o o d t h a t he h a d repea ted ly encounte red the 
T r i c h i n a a t p o s t - m o r t e m examina t ions , t h e n the re is n o t h i n g 
s u r p r i s i n g i n h is s ta tement , b u t i f , o n t h e o ther h a n d , t h e d is 
ease i t s e l f has been f r e q u e n t l y r ecogn i sed i n t h e l i v i n g I r i s h 
h u m a n sub jec t , one can o n l y express as ton ishment t h a t h i t h e r t o 
no s ingle ins tance o f t h e k i n d appears t o have been recorded 
e i the r i n t h e p u b l i c o r p rofess iona l j o u r n a l s . 
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pa r t t h e y p l a y i n the E c o n o m y of N a t u r e ' ( l e c t u r e ) , M a n c h e s t e r 
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1864 a n d 1866 , p . 5 3 8 . — I d e m , ' O u r F o o d - p r o d u c i n g R u m i n a n t s 
a n d t h e Paras i t e s w h i c h r e s ide i n t h e m 3 ( C a n t o r L e c t u r e s ) , 
1 8 7 1 . — I d e m , " E x p e r i m e n t s w i t h T r i c h i n a / " ' P r o c e e d . L i n n . 
S o c . / v o l . i x , p . 205 , 1867 ; see ' L a n c e t * f o r J a n . 13, 1866, 
p . 52 ; ' B r i t . M e d . J o u r n . ' f o r D e c . 2 2 , 1866, p . 713 ; also 
' L a n c e t * f o r J a n . 9, 1867 , p . 9 1 . — I d e m , " W o r m s ' * ( I . e . , 
B i b l i o g . N o . 2 , L e c t u r e x v i i i ) , 1 8 7 2 . — I d e m , " O u t b r e a k o f 
T r i c h i n o s i s i n E n g l a n d / ' ' B r i t . M e d . J o u r n . / 1 8 7 1 , p . 4 3 5 . — 
Idem, " T r i ch inae i n F i s h " ( a l l e g e d t o have been f o u n d i n a p i k e 
b y D r . E l e n d e n e n a t O s t e n d ) , i n t h e ' L a n c e t 3 ( a n o n y m o u s 
a n n o t a t i o n ) f o r N o v . 16 , 1 8 7 8 . — C u r l i n g , T. B., t w o cases, 
' L o n d . M e d . G a z . / 1 8 3 6 . — D a v a i n e , C, q u o t e d i n ' B r i t . M e d . 
J o u r n . / see f o r e i g n l i t . , b e l o w . — D e l p e c h , abs t r . o f h i s R e p o r t , 
' B r i t . M e d . J o u r n . / 1866, p . 3 7 5 . — D i c k i n s o n , W- L., ' B r i t . 
M e d . J o u r n . , " 1 8 7 1 . — E l e n d e n e n , " T r i c h i n a e i n F i s h ' * (newspaper 
r e p o r t r e s p e c t i n g h i s " find"'); see C o b b o l d , a b o v e . — F a r r e , A., 
" O b s e r v a t i o n s / ' ' L o n d . M e d . G a z . / 1 8 3 5 - 3 6 . — F r i e d r e i c h , N. 
( t r a n s , b y O g l e ) , ' M e d . - C h i r . R e v . / 1863 , r e p r . i n ' E d i n . 
V e t . R e v . / 1 8 6 3 . — F u r s t e n h u r g , ' E d i n . V e t . R e v . / 1864, p . 513 . 
— G o r d o n (see C h e v e r s ) . — G a m g e e , J., " O n Diseased M e a t / ' 
' P o p . S c i . R e v . / 1 8 6 4 . — G o o d s i r , J., ' M o n t h . J o u r n . M e d . S c i . / 
1 8 4 2 . — H a r r , ' B o s t . M e d . a n d S u r g . J o u r n . / 1866, p . 5 3 2 . — 
Harrison, " O n a p e c u l i a r Species o f E n t o z o o n occas iona l ly f o u n d 
i n t h e V o l u n t a r y M u s c l e s o f t h e H u m a n S u b j e c t , " ' R e p . o f B r i t . 
A s s o c . / A u g . 12 , 1 8 3 5 ; i n ' D u b . J o u r n . / v o l . v i i i , 1835-36 ; 
i n ' L o n d . a n d E d i n . P h i l . M a g . / a n d i n ' A m e r . J o u r n . M e d . 
S c i . / v o l . x v i i i , p . 187 , 1 8 3 6 . — H e r h s t , " T r i ch inae i n t h e 
B a d g e r , " 'Assoc . M e d . J o u r n . / 1853 , p . 4 9 1 . — H i l t o n , J., " N o t e s 
o n a p e c u l i a r appearance obse rved i n H u m a n M u s c l e , p r o b a b l y 
d e p e n d i n g u p o n t h e f o r m a t i o n o f v e r y s m a l l C y s t i c e r c i , " ' L o n d . 
M e d . G a z . / v o l . x i , p . 605 , 1 8 3 3 . — J a c k s o n , J. D., " T r i c h i 
n i a s i s , " i n ' H a y ' s A m e r . J o u r n . / 1867 , p . 8 2 . — K i e f e r , H., cases, 
' B o s t . M e d . a n d S u r g . J o u r n . / 1866 , p . 2 0 8 . — Kobeli, ' M i c r . 
J o u r n . a n d S t r u c t . R e c . / 1842 , p . 1 4 7 . — E r a t z , " O n t h e H e d e r -
s leben E p i d e m i c , " ' B r i t . M e d . J o u r n . / 1866, p . 7 6 . — K r o m b e i n , 
" T r i c h i n i a s i s i n N e w Y o r k , " ' A m e r . J o u r n . M e d . S c i . / 1864 , 
a n d ' M e d . T i m e s a n d G a z . / 1864, p . 2 9 2 . — K i i c h e n m e i s t e r , F., 
S y m p t o m s , & c , ' L o n d . M e d . R e v . / 1860, p . 4 5 7 . — L a n g e n b e c k , 
case, ' E d i n . V e t . R e v . / F e b . , 1 8 6 4 . — L e i d y , J., " T r i c h i n a i n 
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the P i g / ' ' A n n a l s of N a t . H i s t . / a n d ' P r . A c . N . S. P h i l a d . / 
1 8 4 7 . — L e u c k a r t , B. ( t rans la t ions f r o m ) , i n ' A n n . N a t . H i s t . / 
I 8 6 0 ; i n ' Q r t . J o u r n . M i c r . S c i . / 1 8 6 0 ; a n d i n ' Bos t . M e d . 
and S u r g . J o u r n . / v o l . l i i i , p . 198, 1 8 6 0 - 6 1 . — L i v e i n g , B., " P a t h . 
Soc. Rep." ' i n ' M e d . T imes a n d G a z . / 1865, p . 3 7 4 . — M o s l e r , 
" O n Tr i ch inous F l e s h / ' ' B r i t . M e d . J o u r n . / 1864, p . 5 5 4 . — I d e m , 
" O n Benz ine i n T r i c h i n o s i s / ' ' M e d . T i m e s a n d Gaz. , ' Oc t . , 
1864, p . 4 4 4 . — N u n n e l e y , T., ' B r i t . M e d . J o u r n . / 1866, p . 252 . 
— O w e n , B., " D e s c r i p t i o n of a M i c r o s c o p i c En tozoon i n f e s t i n g 
the Muscles of the H u m a n B o d y / ' ' P r o c . Z o o l . Soc . / a n d ' L o n d . 
M e d . G a z . / 1 8 3 5 ; ' T r a n s . Z o o l . S o c . / v o l . i , 1 8 3 5 . — I d e m , 
R e m a r k s i n ' J o u r n . Soc. of A r t s / 1866, p . 3 9 9 . — P a g e t , J., 
" L e t t e r r e l a t i n g to the D i scove ry of T r i c h i n a / ' ' L a n c e t / M a r c h , 
1866, p . 2 6 9 . — B o r i e , J., L e t t e r , ' L a n c e t / Feb . , 1 8 6 4 . — S a l i s 
bury, J. H., O n a supposed Species of T r i c h i n a (T. cystica) f r o m 
the H u m a n B l a d d e r ; i n h is paper on " Paras i t ic Forms,* ' i n 
' H a y ' s A m e r . J o u r n . M e d . S c i . / 1868, p . 3 7 6 . — S a n d e r s , B., 
f E d i n . M o n t h . J o u r n . / 1 8 5 3 . — S a w e r , A., ' B o s t . M e d . a n d 
S u r g . J o u r n . / 1865, p . 1 6 . — S u t t o n , 67., R e p o r t o n T r i c h i n o s i s ; 
I n d i a n a , U . S . , 1874. — Thudichum, J. W S., ' B r i t . M e d . 
J o u r n . / Jan . , 1864, r ep r . i n ' Glasgow M e d . J o u r n . , ' A p r i l , 1864, 
p . 1 1 6 ; also l e t t e r i n ' E d i n . M e d . J o u r n . / Feb . , 1 8 6 4 . — 
Idem, " Rep . on the Paras i t i c Diseases of Quadrupeds used 
as F o o d / ' p u b . b y the M e d . Of f ice r of t h e P r i v y C o u n c i l , 
L o n d o n , 1 8 6 5 . — I d e m , " The Diseases of M e a t as a f f e c t i n g 
the H e a l t h of the P e o p l e / ' ' J o u r n . Soc. o f A r t s / A p r i l 20, 
1 8 6 6 . — I d e m , " G e r m a n Sausages a n d the T r i c h i n a Disease," 
' S c i e n t i f i c O p i n i o n ' f o r A p r i l 25, 1 8 6 6 . — I d e m , ' L a n c e t ' f o r 
Jan . 6, 1866, p . 1 6 . — T u r n e r , W., " O n the Trichina spiralis," 
' E d i n . M e d . J o u r n . / Sept. , 1 8 6 0 ; i n t h e ' T e a r - B o o k / 
p . 109, f o r 1 8 6 0 ; i n ' M e d . - C h i r . R e v . / 1 8 6 2 ; and i n ' B o s t . 
M . a n d S. J o u r n . / v o l . l x i i i , p . 2 9 4 . — JJde, " R e p . o n the 
I n s p e c t i o n of P i g s , " ' M e d . T imes a n d G a z . / A u g . , 1868, p . 1 4 1 . 
— Valentin, ' M i c r . J o u r n . a n d S t r u c t . R e c . / 1842, p . 8 7 . — 
Virchow, B., E x t r . f r o m h is b rochure o n 'Trichina' ( by m y s e l f ) , 
i n ' G u n t h e r ' s R e c o r d ' f o r 1864, p . 6 1 1 . — Idem, " O n t h e Cure 
of T r i c h i n o s i s , " ' B r i t . M e d . J o u r n . / A p r i l , 1866, p . 3 6 8 . — Idem, 
f r o m " Comptes R e n d u s , " i n ' Q r t . J o u r n . M i c r . S c i . / 1 8 6 1 . — 
Idem, f r o m his ' A r c h i v / 1860, B d . x v i i i , H e f t . 4, p . 3 3 0 ; i n 
' B r i t , and F o r . M e d . - C h i r . R e v . / v o l . x x v i , p . 515, 1860. 
Wed I, R e p o r t , ' B r i t . M e d . J o u r n . / D e c , 1866, p . 6 1 8 . - 1 1 7 / / ^ 
S., " L e t t e r r e spec t i ng the D i s c o v e r y of T r i c h i n a , " ' L a n c e t / 
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M a r c h 10 , 1866 , p . 2 6 9 ; see also t h e ' T i m e s / F e b . 13, 1866. 
— Windsor, J., ' B r i t . M e d . J o u r n . / M a r c h 4 , 1866, p . 3 1 9 . — 
Wood, H., case, ' L o n d . M e d . G a z . / 1835. 

Foreign Literature i—Ardenghi, F., " S u l l a Trichina spiralis,3' 
' L o S t u d e n t e V e t e r i n a r i o / 1876, p . 1 1 5 . — B e h r e n s , " E i n F a l l 
v o n T r i c h i n i a s i s , " ' D e u t s c h e K l i n i k / N o . 30 , 1863 ( q u o t e d b y 
D a v a i n e ) . — B e t t e , F., ibid., 1 8 7 6 . — B i s c h o f , ' P a t h . A n a t . des 
m e n s c h l . K o r p . / 1 8 4 5 . — I d e m , ' M e d . A n n a l e n / 1 8 4 0 . — B o l d e r , 
' D i e T r i c h i n e n k r a n k h e i t i n P l a u e n / 1863.—Boudin, " D e s 
e p i d e m i e s de T r i c h i n a sp i r a l i s observees en A l l e m a g n e dans ces 
d e r n i e r e s annees , " ' J o u r n . de M e d . V e t . M i l i t . / A u g u s t a n d 
S e p t e m b e r , 1864 ( q u o t e d b y D a v a i n e ) . — O l a u s , ' W u r z b . n a t . 
Z e i t s c h r . / I 8 6 0 . — I d e m , ' U e b e r d i e T r i c h i n e ' (a d i scourse ) , 
1 8 7 7 . — C o l b e r g , ' D e u t s c h e K l i n i k / 1 8 6 4 . — D a v a i n e , C, ' T r a i t e ' 
(1. c , B i b l . N o . 1 ) , 1860, p . 6 7 2 , 2 n d ed i t . , p 7 3 2 — 7 6 8 . — I d e m , 
" F a i t s e t C o n s i d e r a t i o n s sur l a T r i c h i n e , " ' M e m o i r e s de l a 
Socie te de B i o l o g i e " f o r t h e year 1862 , t o r n , i v , ser. 3, 1 8 6 3 ; 
i n ' G a z e t t e M e d i c a l e de P a r i s / 1 8 6 3 ; i n ' B r i t i s h M e d i c a l 
J o u r n a l ' f o r A p r i l 25 , 1 8 6 3 ; a n d i n m y ' En tozoa , " p . 3 4 9 . — 
Idem, " L a T r i c h i n e " ( p o p u l a r e x p o s i t i o n ) , i n ' E e v u e des 
D e u x M o n d e s ' f o r M a y , 1865. — Dujardin (1. c , B i b l . 
N o . 1 ) , p . 2 4 . — F i e d l e r , ' V i r c h o w " s A r c h i v / 1 8 6 4 . — F l e c k l e s , 
F., ' D i e T r i c h i n e n u n d d ie T r i c h i n e n k r a n k h e i t " ( p o p u l a r 
e x p o s i t i o n ) , P r a g . , 1866 ( q u o t e d b y D a v a i n e ) . — Friedrich, 
JSf., ' V i r c h o w " s A r c h i v / 1 8 6 2 . — F i i r s t e n b e r g , " W o c h e n b l a t t 
d . A n n . d e r L a n d w i r t h s c h . , i n d . K o n i g l . P reuss . S t a a t e n , " 
1 8 6 5 . — O e r l a c h , 0., ' D i e T r i c h i n e n , ' 1 8 6 6 . — I d e m , ' H a n n o -
ve r sche Z e i t s c h r i f t / 1864 . — Hagen, i n ' P h a r m a c e u t i s c h e 
C e n t r a l h a l l e / 1 8 6 2 . — R e n t e , ' M u l l e r ' s A r c h i v / 1835, s. 5 2 6 . — 
Rerbst, ' N a c h r i c h t e n v . d . G e o r g - A u g . U n i v . z u G o t t i n g e n / 
1852 ; ' L " I n s t i t u t / 1852 , p . 135. — Reschl, B. L., ' U e b e r 
T r i c h i n e n , d i e T r i c h i n e n k r a n k h e i t u n d d ie Schu t zmass r ege ln 
d a g e g e n / G r a t z , 1866 ( q u o t e d b y D a v a i n e ) . — K e s t n e r , " E t u d e 
sur l e T r i c h i n a , " Gaz. M e d . de Par is ," 1 8 6 4 . — K l u s e m a n n , 
" D i e E r k r a n k u n g d u r c h d e n Genuss v o n N a h r u n g s m i t t e l aus 
d e m T h i e r r e i c h e , " ' D e u t s c h e K l i n i k / 1 8 6 4 . — K o b e l t , ' V a l e n t i n ' s 
R e p e r t o r i u m / 1 8 4 1 . — K r a b b e , " H u s d y r e n e s I n d v o l d s o r m e , " 
' T i d d s s k r i f t f o r V e t . / 1 8 7 2 . — K r a t z , ' D i e T r i c h i n e n e p i d e m i e 
z u H e d e r s l e b e n / 1 8 6 6 . — K i i c h e n m e i s t e r , ' P a r a s i t e n / 1 8 5 5 . — 
Leuckart, ' U n t e r s u c h u n g e n ueber Trichina spiralis,' 1866.— 
/, / (• / / ( , " D i e m e n s c h . P a r . / B d . i i , s. 4 0 9 . — I d e m , " D i e 
neues ten E n t d e c k u n g e n ueber mensch l i che E i n g e w e i d e w i i r m e r 
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u n d deren B e d e u t u n g f i i r die Gesundhe i t sp f l ege , " ' Unseize 
Z e i t . / 1 8 6 2 . — L i o n , ' Z u r Geschichte, Therap ie , P r o p h y l a x i s , 
u n d Sani ta tspol ize i der T r i c h i n e n ' (quoted, b y Pagens techer ) .— 
Luschka, " Z u r Na tu rgesch ich t e der Trichina spiralis," ' Z e i t 
schr. f i i r w i s senschaf t l . Z o o l . / 1 8 5 1 . — M e i s s n e r , ' Ze i t sch r . f . r a t . 
M e d . / 1 8 5 5 . — I d e m , " U e b e r T r i c h i n e n k r a n k h e i t , ' " ' S c h m i d t ' s 
J a h r b i i c h e r / 1863.—Ordonez , E. L., ' N o t e sur l a D i s t i n c t i o n 
des Sexes et le Deve loppement de la T r i c h i n a spi ra l i s des 
M u s c l e s / Par is , 1863 ; a n d ' Compt . Rend . Soc. B i o l o g i e / p . 6 1 , 
1863 (quoted b y Dava ine ) .—Pagens t echer , ' V e r h a n d l . d . N a t u r -
h i s t . - M e d . V e r e i n s zu H e i d e l b e r g / 1 8 6 4 . — I d e m ( u n d Fuchs), 
' D i e T r i c h i n e n / 1 8 6 5 . — P e r r o n c i t o , " L a Trichina spiralis" i n 
' I t a l i a . E s t r . d e g l i A n n a l i R . A c c a d . d ' A g r i c . d i Tor ino , " v o l . x x , 
1 8 7 7 . — B e y h e r , 0., ' D i e T r i c h i n e n k r a n k h e i t , " L e i p z i g , 1862 .— 
Rodet, H., ' D e l a T r i c h i n e et de l a T r i c h i n o s e / Par i s , 1865 
(quoted b y D a v a i n e ) . — R u p p r e c h t , B., ' D i e T r i c h i n e n k r a n k h e i t 
i m Spiegel der H e t t s t e d t e r B n d e m i e b e t r a c h t e t / H e t t s t e d t , 
1 8 6 4 . — S e i d e l , ' Jenaische Ze i t s ch r . f . M e d . u . N a t . ' 1864 .— 
Siebert, ' Uebe r d ie T r i c h i n e n k r a n k h e i t u n d i h r e V e r m e i d u n g / 
Jena, 1863 — Siebold, a r t . " Pa ra s i t en , " ' W a g n e r ' s H a n d -
w o r t e r b u c h / 1 8 4 4 . — S i m o n , 67., " E r n e T r i c h i n e n - e p i d e m i e i n 
C a l b e , " 'Preussische M e d i c i n a l Z e i t u n g / 1862. — Tommasi, 
' L a T r i c h i n a spira l is e la M a l a t t i a p r o d o t t a da esso/ T o r i n o , 
1 8 6 3 . — T i i n g e l , ' A r c h i v v o n V i r c h o w / x x v i i , 3, 4 2 1 , 1863 
(quoted b y D a v a i n e ) . — V i r c h o w , ' D e u t s c h e K l i n i k / 1 8 5 9 ; 
' Comptes Rendus de F A cad. des S c i . / t o rn . x l i x . — I d e m , 
' A r c h i v f . P a t h . A n a t . u n d P h y s i o l . / B d . x v i i i . — I d e m , ' Da r s -
t e l l u n g der L e h r e v o n den T r i c h i n e n ' ( f u r L a i e n u n d 
A e r z t e ) , 1 8 6 4 . — V o g e l , ' D i e T r i c h i n e n k r a n k h e i t / 1 8 6 4 . — W a g 
ner, " E i n e T r i ch inenep idemie i n L e i p z i g , " r A r c h . der H e i l -
k u n d e / 1 8 6 4 . — W u n d e r l i c h , 0. A., " Sur l a diagnose p r o b a b l e 
de F a f f e c t i o n t r i c h i n a l e / ' 'Gaz . M e d . de P a r i s / p . 3 1 1 , 1863 ; 
f r o m ' W a g n e r ' s A r c h i v der H e i l k u n d e / i i , 3, p . 269, 
L e i p z i g , 1861 (quo ted b y D a v a i n e ) . — Z e n k e r , " Z u r L e h r e 
v o n der T r i c h i n e n k r a n k h e i t , " ' Deutsches A r c h i v . f i i r K l i n . 
M e d . / B d . v i i i , s. 3 8 7 . — I d e m , ' V i r c h o w ' s A r c h i v / 1855 a n d 
1860. 

Trichoccphalus d.ispar, R u d o l p h i . — T h i s w e l l - k n o w n w o r m 
possesses a l o n g f i l i f o r m neck , o c c u p y i n g abou t t w o t h i r d s o f t h e 
en t i re l e n g t h of the b o d y . T h e surface o f t h e s k i n t h o u g h 
smooth to t h e n a k e d eye is f u r n i s h e d on one side w i t h a l o n g i 
t u d i n a l b a n d of m i n u t e w a r t - l i k e papillae. T h e t a i l o f t h e male 
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is c u r v e d , a n d e m i t s a t t h e e x t r e m i t y a sho r t , t u b u l a r pen i s -
shea th , a r m e d w i t h m i n u t e r e t r o v e r t e d spines . T h e t a i l o f t h e 
f e m a l e i s s t r a i g h t a n d b l u n t l y p o i n t e d . T h e eggs measure ? i 5 ' ' 
t o r~" i n t h e i r l o n g d i a m e t e r . T h e w h i p w o r m i n f e s t s t h e 
caecum, a n d also t h e u p p e r p a r t o f t h e c o l o n . U p w a r d s o f one 
t h o u s a n d w e r e f o u n d b y R u d o l p h i i n a w o m a n . 

T h e o r i g i n a l n a m e o f Trichuris, g i v e n t o t h i s w o r m b y 
B u t t n e r , c o u l d n o t , o f course , be a l l o w e d t o s t a n d w h e n i t 
became e v i d e n t t h a t t h e so-ca l led t a i l was i n r e a l i t y t h e head 
a n d n e c k . T h e Trichocephalus i s n o t u n c o m m o n i n E n g l a n d 
a n d I r e l a n d . I t i s less f r e q u e n t i n S c o t l a n d . O n t h e 
c o n t i n e n t , h o w e v e r , i t i s so a b u n d a n t t h a t M . D a v a i n e c a l c u 
la tes t h a t n o t less t h a n one h a l f o f t h e i n h a b i t a n t s o f P a r i s are 
i n f e s t e d b y i t . F r o m w h a t D u j a r d i n has sa id i t can be 
sca rce ly less a b u n d a n t i n N o r t h e r n F r a n c e , f o r M . D u v a l , t h e 
d i s t i n g u i s h e d d i r e c t o r o f t h e Rennes Schoo l o f M e d i c i n e , 
s u p p l i e d t h a t h e l m i n t h o l o g i s t w i t h n u m e r o u s specimens o n 
v a r i o u s occasions. T h e w o r m abounds i n I t a l y a n d E g y p t ; 
b e i n g sca rce ly less p r e v a l e n t i n t h e U n i t e d States . T h e 
l a m e n t e d M r N o e l , one o f m y o l d p u p i l s a t t h e M i d d l e s e x 
H o s p i t a l C o l l e g e , b r o u g h t m e spec imens w h i c h he f o u n d pos t 
m o r t e m o n t h r e e o r f o u r occasions. D r H a l d a n e , o f E d i n b u r g h , 
once o r t w i c e o b t a i n e d l a r g e n u m b e r s ( p o s t - m o r t e m ) . I n 
I r e l a n d , B e l l i n g h a m f o u n d t h e w o r m i n e i g h t y - o n e o u t o f n i n e t y 
p o s t - m o r t e m e x a m i n a t i o n s . M r Cooper , o f G r e e n w i c h , m e t 
w i t h i t , p o s t - m o r t e m , i n e leven o u t o f s i x t een ins tances . W h e n 
t r e a t i n g p a t i e n t s f o r t a p e w o r m I have r e p e a t e d l y e x p e l l e d t h e 

w h i p w o r m . 
T h e o r g a n i s a t i o n o f Trichocephalus dispar has been i n v e s t i 

g a t e d b y D u j a r d i n , M a y e r , Y o n S i e b o l d , E b e r t h , B a s t i a n , a n d 
o the r s . P r o f . E r a s m u s W i l s o n a n d m y s e l f have c a r e f u l l y 
s t u d i e d t h e a n a t o m y o f t h e c l o s e l y - a l l i e d w h i p w o r m o f r u m i n a n t s 
(T. affinis) w h i c h i s d iscussed i n m y ' En tozoa ." 

T h e s t a t e m e n t o f K i i c h e n m e i s t e r t h a t t h e r e are no e x t e r n a l 
appendages i n t h e f e m a l e Trichocephalus c o m p a r a b l e to those 
k n o w n t o e x i s t i n t h e a l l i e d Trichosomata, is i n c o r r e c t . L e u c 
k a r t ' s , a n d espec ia l ly Y i r c h o w ' s , researches d i s p r o v e d K i i c h e n -
m e i s t e r ' s a n d M e i s s n e r ' s n o t i o n t h a t Trichina w e r e t h e y o u n g 
o f Trichoceplialus. T h e e x p e r i m e n t s o f D a v a i n e r e n d e r i t 
p r o b a b l e t h a t t h e y o u n g g e t i n t o t h e h u m a n b o d y i n a d i r e c t 
m a n n e r . H e f i n d s t h a t t h e eggs u n d e r g o no d e v e l o p m e n t 
w h i l s t y e t l o d g e d w i t h i n t h e hos t ' s i n t e s t i n e s . T h e eggs are 
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expel led per a n u m i n the i m m a t u r e c o n d i t i o n i n w h i c h t h e y first 
escape f r o m the b o d y of the pa ren t w o r m . I t f u r t h e r appears 
t h a t , a f t e r t h e i r expu l s ion , a p e r i o d o f s ix m o n t h s m u s t elapse 
before e m b r y o n i c f o r m a t i o n commences. T h e f u l l y - d e v e l o p e d 
e m b r y o measures i n l e n g t h , and resembles the pa ren t t o a 
ce r ta in ex ten t . 

W h i p w o r m s r a r e l y p u t t h e i r bearers t o i nconven ience ; never 
theless, b o t h h u m a n and a n i m a l hosts occasional ly su f fe r f r o m 
t h e i r presence. Thus , F e l i x Pascal quotes a r e m a r k a b l e a n d 
f a t a l instance of cerebra l s y m p t o m s f r o m t h i s cause i n a g i r l o f 
f o u r years of age ; and M r Gibson has r ecorded an ins tance i n 
w h i c h these w o r m s p r o d u c e d para lys is a n d loss o f speech. 
A c c o r d i n g to Professor A x e , sheep suf fe r severely f r o m t h e 
a l l i ed species. 

B I B L I O G R A P H Y ( N O . 2 2 ) . — B a s t i a n , H. G, " O n t h e A n a t o m y 
of the N e m a t o i d s , " ' P h i l . T r a n s . / 1866, p . 5 4 5 . — B e l l i n g h a m , 
0. B., " O n the f r e q u e n c y of Trichocephalus dispar i n t h e 
H u m a n I n t e s t i n e s / " ' Rep . o f B r i t . Assoc. , i n D u b l . Journ . , " 
1838, and i n ' M e d . C h i r . R e v . / 1 8 3 8 ; see also B i b l i o g . N o . 33 
(and the b i o g r a p h y of B e l l i n g h a m b y D r M a p o t h e r , i n ' D u b l . 
J r n . M e d . S c i . / 1877, p . 471).—Bush, G., " A n a t . o f T. dispar," 
' A n n . N a t . H i s t . / v o l . v i i , 1 8 4 1 . — G h i a j e , su l Tricocephalo 
disparo, & c , 1836 .—Cobbo ld , ' Entozoa," p p . 69 a n d 3 2 9 . — 
Idem, ' W o r m s / p p . 3 1 a n d 6 7 . — D a v a i n e , 1. c , p . 2 0 5 . — I d e m , 
' C o m p t . R e n d . / 1858, p . 1217, and ' J o u r n . de P h y s i o l . / 1859, 
p . 2 9 6 . — B u b i n i , ' E n t o z o o g r a f i a u m a n a / p . 8 3 . — D u j a r d i n , \ . a , 
p . 32. — E b e r t h , " D i e Generat ionsorgane v o n T. dispar," 
' Sieb. u n d K o l l . Ze i t schr . , 1860, s. 3 8 4 . — G i b s o n , D., " O n a 
Case of Para lys is , w i t h loss of speech, f r o m i n t e s t i n a l i r r i t a 
t i o n (p roduced b y T. dispar), ' L a n c e t / A u g . 9 t h , 1862, p . 
139.—Goeze, ' N a t u r g . / s. 1 1 2 . — G u r l t , ' P a t h . A n a t . / p . 3 5 0 . — 
Kiichenmeister, 1. c , s. 235 ; E n g . ed i t . , p . 3 2 1 . — L e i d y , ' P r o c . 
A c a d . P h i l . / v i i i , p . 5 3 . — L e u c k a r t , 1. c , s. 4 6 5 . — M a y e r , S ieb . 
u n d K o l l . ' Ze i t s ch . f . wiss . Z o o l . / B d . i x , s. 367 ; B d . x , s. 233, 
a n d s. 383, 1 8 5 8 - 6 0 . — M e r a t , ' D i e t . Sc. M e d . / p . 5 6 0 . — F o i l 
Siebold, ' W i e g m . A r c h . / 1 8 4 5 . — W i l s o n , E., ' T h e V e t e r i n a r y 
Reco rd and T r a n s . / v o l . i i , p . 47 , 1846. 

/ Filaria Bancrofti, C o b b o l d . — T h e h i s t o r y o f the d i scove ry o f 
t h i s entozoon is second o n l y i n in t e res t t o t h a t o f Trichina 
spiralis. S tep b y step the f ac t s have been evo lved b y a s low 

• process of observa t ion , a n d f r o m t h e da ta thus a f f o r d e d a t o l e r -
| a b l y connected n a r r a t i v e of t h e p robab le l i f e - c y c l e o f t h i s 
\ 
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e n t o z o o n m a y n o w b e o f f e r e d . / T o p lace m a t t e r s b e y o n d a l l d o u b t 
m u c h r e m a i n s t o be done ; y e t t h a t w h i c h has b e e n a c c o m p l i s h e d 
i s , o r o u g h t t o be , o f s u r p a s s i n g i n t e r e s t a l i k e t o t h e p h y s i c i a n , 
t h e s c i e n t i f i c p a t h o l o g i s t , t h e e p i d e m i o l o g i s t , a n d t h e p h i l o 
soph ic n a t u r a l i s t . I n t h e case o f T r i c h i n a , O w e n ' s n o m e n c l a 
t u r e was m o s t p r o p e r l y a l l o w e d t o s t a n d ; b u t f o r reasons s t a t e d 
b e l o w I h a v e n o t he s i t a t ed t o e m p l o y f o r t h i s w o r m , i n i t s 
a d u l t s ta te , a n a m e d i f f e r i n g f r o m t h a t o r i g i n a l l y g i v e n t o t h e 
haematozoon w h i c h t u r n s o u t t o be i t s r e p r e s e n t a t i v e l a r v a l 
s t a t e v | A l t h o u g h t h e m a l e pa ra s i t e i s a t p resen t u n k n o w n , t h e 
f o l l o w i n g charac te rs w i l l i n t h e m e a n t i m e suff ice f o r a d i agnos i s 
o f t h e species : — B o d y c a p i l l a r y , s m o o t h , u n i f o r m i n t h i c k n e s s . 
H e a d w i t h a s i m p l e c i r c u l a r m o u t h , d e s t i t u t e o f papil lae. N e c k 
n a r r o w , a b o u t one t h i r d o f t h e w i d t h o f t h e b o d y . T a i l o f 
f e m a l e s i m p l e , b l u n t l y p o i n t e d ; r e p r o d u c t i v e o u t l e t close t o t h e 
h e a d ; anus i m m e d i a t e l y above t h e t i p o f t h e t a i l . L e n g t h o f 
l a r g e s t f e m a l e s , 3 | i n . ; b r e a d t h , - L " ; e m b r y o s , 5 o o " t o i n 
l e n g t h , b y t o i n b r e a d t h ; eggs , a v e r a g i n g b y 
f r o m p o l e t o p o l e , j 

T h e first d i s c o v e r y o f t h i s en tozoon , i n i t s e m b r y o state, was 
m a d e b y W u c h e r e r o n t h e 4 t h o f A u g u s t , 1866 . T o use D r 
D a S i l v a L i m a ' s w o r d s : — " A t t h e m o m e n t w h e n W u c h e r e r 
was s e e k i n g f o r t h e Bilharzia hcematobia, he f o u n d i n s t e a d o f i t 
a n u n k n o w n w o r m . O u r i l l u s t r i o u s c o l l a b o r a t o r , " adds D r 
L i m a , " h a s m a d e h i s i m p o r t a n t d i s c o v e r y k n o w n u n d e r t h e 
m o d e s t t i t l e o f ' P r e l i m i n a r y N o t i c e o n a species o f W o r m a t 
p r e sen t n o t d e s c r i b e d ; ' a n d s t i l l m o r e m o d e s t l y W u c h e r e r f o r 
m u l a t e d i n t h e f o l l o w i n g m a n n e r h i s j u d i c i o u s a n d p r u d e n t 
conc lus ions : — I t w o u l d b e r a s h o n m y p a r t t o p u t f o r t h a c o n 
j e c t u r e o n t h e coexis tence o f these w o r m s o f t h e haematochy-
l u r i a , a n d o n t h e e t i o l o g i c a l s i g n i f i c a t i o n w h i c h t h e y m i g h t 
have . I s h a l l t h e r e f o r e abs ta in u n t i l I have been ab le t o m a k e 
m o r e a m p l e i n v e s t i g a t i o n s , a n d u n t i l I have been p e r m i t t e d 
t o e x a m i n e t h e corpse o f a haematur ic , w h i c h has n o t y e t 
been p o s s i b l e . " (' Gaze ta M e d i c a da B a h i a , ' D e c , 1868, 

p . 99 . ) 
I n t h e yea r 1868 D r J . H . S a l i s b u r y r e f e r r e d c e r t a i n ova 

w h i c h he f o u n d i n t h e u r i n e t o a n e w a n d d i s t i n c t species o f 
n e m a t o d e . A l t h o u g h he h a d no acqua in tance w i t h t h e a d u l t 
pa ras i t e , D r S a l i s b u r y at once p l aced t h e " s p e c i e s " i n t h e 
genus T r i c h i n a . H e r e i s w h a t he says : — " Trichina cystica 
( S a l i s b u r y ) . — T h i s i s a s m a l l species w h i c h I have f o u n d i n t h e 
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h u m a n b ladder . I n a l l m y examina t ions I have m e t w i t h t h i s 
l i t t l e entozoon i n three cases o n l y . I n t w o of these i t was 
o n l y occasional ly me t w i t h i n the u r i n e . I n the o the r i t 
occur red i n grea t number s . F r e q u e n t l y f r o m t e n to f i f t e e n ova 
were f o u n d i n a s ingle d rop of urine.* ' 

I t is i m p o r t a n t t o r e m a r k , t h a t there was no hsematui-ia i n 
the las t -named case, w h i c h D r Sa l i sbu ry describes as one o f 
t c cys t in i c r h e u m a t i s m / ' or " severe cystinasmia associated w i t h 
r h e u m a t i s m and paralysis . '" The pa t i en t " h a d been insane f o r 
several years. H e r u r i n e was passed m i l k y , w i t h g r a n u l a r 
cys t ine , a n d was dense a n d scanty."' I t is l i k e w i s e a d d e d : 
" N o e x a m i n a t i o n was made o f t h e muscles a f t e r dea th t o 
de te rmine whe the r t h i s species b u r r o w e d i n t h e t issue, l i k e t h e 
(Trichina) spiralis." 

So m u c h f o r the p r i n c i p a l fac t s r ecorded b y D r S a l i s b u r y . 
H i s paper is accompanied b y t w o woodcu t f i gu re s o f t h e ova 
( X 300 d i a m . ) , and one represen ta t ion of t h e e m b r y o ( X 1000 
d i a m . ) . I f these figures g i v e the size c o r r e c t l y , t he ova mea
sure o n l y about - L " i n l e n g t h , b y — " i n b r e a d t h , w h i l s t t h e 
e m b r y o w o u l d be about f r o m head to t a i l . 

O n the 17 th of M a y , 1872, I c o m m u n i c a t e d to t h e M e t r o 
p o l i t a n Count ies B r a n c h of the B r i t i s h M e d i c a l Assoc i a t i on a 
paper on 1 Bilharzia,' a n d i n an A p p e n d i x to i t I w r o t e as 
f o l l o w s : — " A mos t i n t e r e s t i n g c i rcumstance connec ted w i t h 
t h i s case of ' Bilharzia' f r o m N a t a l l ies i n the f a c t t h a t I 
ob t a ined f r o m t h e p a t i e n t some o ther u r i n a r y parasites i n t h e 
e g g - c o n d i t i o n ( f i g . 38) . O n five separate occasions I o b t a i n e d 
one or more specimens of the eggs o r embryos of a m i n u t e 
nematode. I n one instance there were about fifty of these ova 
i n the u r i ne , t h e i r con ta ined embryos b e i n g w e l l deve loped a n d 
i n a state of a c t i v i t y . U s u a l l y t hey were a l l i n t h i s advanced 
c o n d i t i o n ; b u t on the 2 5 t h of J u l y , 1870, several were observed 
i n m u c h ear l ier stages o f deve lopment . One o f these was o f a 
t r i a n g u l a r f o r m ; i t s shape, g r a n u l a r conten ts , and c l ea r ly 
de f ined l i m i t i n g membrane , i n d i c a t i n g separa t ion f r o m t h e 
rachis w i t h i n the ovar ian tube . A n o t h e r ear ly f o r m was pe r 
f e c t l y spher ical , w i t h a w e l l m a r k e d cho r iona l envelope a n d 
double con tour . These f o r m s measured about i n d i ame te r . 
T h e f u l l y g r o w n eggs observed at t he same t i m e gave a 
l o n g i t u d i n a l measurement o f ~ b y - r ^ " i n b r e a d t h . O n 
a d d i n g any s t imulus , such as d i l u t e d su lphur ic ac id , t h e e m b r y o s 
m o v e d themselves f r e e l y w i t h i n t h e egg . A f t e r a l l o w i n g t h e 
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FIG. 38. — Group of eggs and 
embryos in a case of endemic 
hsernaturia (1870). Original. 

u r i n e t o s t a n d f o r f o r t y - e i g h t h o u r s , I f o u n d , o n t h e 2 7 t h o f 

J u l y , t h a t t h e shel ls o f t h e r i p e ova h a d 
d i s s o l v e d , l e a v i n g t h e e m b r y o s dead , b u t 
s t i l l c o i l e d w i t h i n a fine t r a n s p a r e n t en 
v e l o p e . I n t h i s s ta te t h e y w e r e eas i ly 
separa ted a n d e x a m i n e d , w h e n t h e y gave 
a m e a s u r e m e n t o f 5 o l j " i n l e n g t h , b y 
i n b r e a d t h . O n t w o occasions, w h i l s t 
e n g a g e d i n r e a r i n g t h e larvae o f Bil
harzia i n w a t e r , I n o t i c e d s i ng l e spec i 
m e n s o f these e m b r y o s l y i n g d e a d ; 
a n d one o f t h e examples t h u s o b 
se rved gave a l e n g t h o f , b y 3 ^ " i n 
b r e a d t h . " 

K n o w i n g w h a t e r ro r s o f i n t e r p r e t a t i o n have o f t e n c r e p t i n t o 
h e l m i n t h o l o g i c a l l i t e r a t u r e I was m o r e t h a n u s u a l l y cau t ious i n 
p r o n o u n c i n g u p o n t h e source o f these u r i n a r y pa ras i t e s . A c 
c o r d i n g l y , I r e m a r k e d t h a t " f u t u r e d i scover ies m i g h t enable us 
t o i d e n t i f y t h e species o f n e m a t o d e t o w h i c h these ova are 
r e f e r a b l e . " I also a d d e d : — " N o t w i t h s t a n d i n g discrepancies as 
t o size, I a m i n c l i n e d t o t h i n k t h a t D r S a l i s b u r y a n d m y s e l f 
have been m a d e a c q u a i n t e d w i t h n e m a t o d e eggs a n d e m b r y o s 
r e f e r a b l e t o one a n d t h e same species o f paras i t e . I do n o t 
care t o specula te as t o t h e o r i g i n o f these ova . L o n g ago I 
gave i n m y adhes ion t o t h e d e t e r m i n a t i o n s o f Schne ide r i n 
respec t o f t h e so-ca l led Spiroptera hominis, b u t I a m b y no 
means c e r t a i n t h a t h i s p o s i t i o n m a y n o t be d i s t u r b e d b y f r e s h 
d i scover ies . I t i s n o t a l i t t l e r e m a r k a b l e t h a t t h e pa r en t s o f m y 
p a t i e n t s h o u l d have a v e r r e d t h a t she passed t h r e e s m a l l v e r m i f o r m 
en tozoa b y t h e u r e t h r a , c o r r e s p o n d i n g , t o j u d g e f r o m t h e i r 
v e r b a l s t a t emen t s , v e r y c losely w i t h t h e o r d i n a r y appearances o f 
Filaria, piscium." 

H a v i n g w r i t t e n t h u s m u c h seven years b a c k , i t is w i t h n a t u r a l 
p leasure t h a t I find m y a n t i c i p a t i o n s a l r eady v e r i f i e d . K n o w i n g 
t h a t I was d e a l i n g w i t h paras i tes i n t h e i r ea r l i es t l a r v a l stages, 
i t n e v e r o c c u r r e d t o m e t o g i v e a speci f ic name to t h e m , a n d I 
c o u l d n o t p o s s i b l y a p p r o v e o f D r S a l i s b u r y ' s n o m e n c l a t u r e , f o r 
w h i c h t h e r e was n o g o o d g r o u n d . 

I n t h e o r i g i n a l d i s c o v e r y D r 0 . W u c h e r e r p r o c u r e d t h e w o r m s 
f r o m t h e chy lous u r i n e of a f e m a l e i n t h e M i s e r i c o r d i a H o s p i t a l 
a t B a h i a ; a n d o n t h e 9 t h o f t h e f o l l o w i n g O c t o b e r , 1866, he 
o b t a i n e d s i m i l a r w o r m s f r o m ano the r f e m a l e s u f f e r i n g f r o m 
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haematuria. H e also a f t e r w a r d s f o u n d t h e m i n a m a n whose u r i n e 
was s l i g h t l y chylous , b u t n o t haematic. I n a l l cases these 
s exua l l y - immatu re nematodes were a l ive . I n September , 1872, 
D r A . Corre f u r n i s h e d a c a r e f u l desc r ip t ion of s i m i l a r w o r m s 
f o u n d b y D r Crevaux i n a haemato-chylurous pa t i en t at Guade
loupe . D r Crevaux f r e q u e n t l y examined the b l o o d o f t h i s 
pa t i en t b u t f o u n d no haematozoa. I n l i k e manne r i n B r a z i l , 
D r J . S i l v a L i m a sought i n v a i n f o r w o r m s i n t h e b l o o d of no 
less t h a n f i v e pa t i en t s , a l l of w h o m suf fe red f r o m haematuria, 
a n d whose u r i n e conta ined numerous n e m a t o i d w o r m s . 

Towards the close of the year 1872 t h e b i o l o g i c a l w o r l d was 
s t a r t l ed b y the announcement of the d i scovery of m i n u t e Filar iae 
i n h u m a n b l o o d . D r T . R . L e w i s h a d f o u n d microscopic w o r m s 
i n the b lood , a n d also i n the u r i ne , o f persons s u f f e r i n g f r o m 
c h y l u r i a . T h e w o r m s c o u l d be o b t a i n e d f r o m day t o day b y 
s i m p l y p r i c k i n g any p o r t i o n o f the b o d y w i t h a finely p o i n t e d 
needle. T o t h i s haematozoon L e w i s gave the t r i n o m i a l t e r m 
Filaria sanguinis hominis, w h i c h thus fitly d i s t i n g u i s h e d i t f r o m 
t h e Filaria papillosa hamatica canis domestici descr ibed b y 
Grube a n d D e l a f o n d . D r L e w i s f o u n d t h e average size o f t h e 

/ paras i te t o be ^ ' i n l e n g t h b y i n b r ead th . [ H e o b s e r v e d \ 
t h a t w h i l e i t exis ts i n t h e b l o o d t h e b o d y is enclosed i n a 
del icate t r ansparen t t u n i c or c y s t . ^ T h e w o r m was never absent 
f r o m u r i n e i n c h y l u r i a ^ I n a case i n w h i c h the re was a m i l k y 
d ischarge f r o m the eyes the w o r m s were also de tec ted . £ I n one 
case L e w i s ca lcu la ted t h a t 140,000 Filariae were present i n t h e 
b l o o d — a n u m b e r c e r t a i n l y n o t r e l a t i v e l y l a rge seeing t h a t M M . 
Grube a n d D e l a f o n d es t imated the v e r m i n i f e r o u s b l o o d o f t h e i r 
several dogs t o con ta in number s v a r y i n g f r o m 11,000 to 224,000,) 

[ L e w i s also f o u n d Filariae i n t h e k i d n e y s a n d supra - rena l 
capsules of a w o m a n w h o d i e d of c h y l u r i a . 3 I t d i d n o t appear 
p robab le t h a t the w o r m s u n d e r w e n t f u r t h e r deve lopment i n t h e 
h u m a n body . O n t h i s p o i n t L e w i s r e m a r k s : — " N o t o n l y m a y 
those haematozoa f o u n d i n m a n l i v e f o r a p e r i o d of m o r e t h a n 
th ree years, b u t there is no evidence t h a t t h e y have a n y 
t endency to develop b e y o n d a ce r t a in stage as l o n g as t h e y 
r e m a i n i n the c i r c u l a t i o n . ' ' ( D r L e w i s j u d g e d t h a t t h e f o r m of 
c h y l u r i a associated w i t h t h i s c o n d i t i o n o f t h e b l o o d was l o c a l 
a n d i n t i m a t e l y r e l a t ed w i t h a t r o p i c a l c l i m a t e / ) ^ T h e m i l k y ^ 
c o n d i t i o n o f the u r i n e comes on suddenly , n o t o n l y a t first, b u t \ 
o n succeeding occasions also. I t is f r e q u e n t l y accompan ied b y 
more or less d i s t i n c t l y m a r k e d s y m p t o m s of va r ious o t h e r 
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obscu re diseases, i n c l u d i n g t e m p o r a r y s w e l l i n g s i n t h e f ace o r 
e x t r e m i t i e s , j ) F r o m c e r t a i n appearances o f i n t e s t i n a l u l c e r a t i o n 
L e w i s t h o u g h t t h a t t h e paras i t es m i g h t g a i n access t o t h e 

i s y s t e m b y t h e a l i m e n t a r y cana l , p o s s i b l y f r o m t h e t a n k - w a t e r 
o r t h e f i s h i n h a b i t i n g i t . j f H e c o n s i d e r e d t h e s ta te o f t h e u r i n e 
t o be due t o t h e m e c h a n i c a l i n t e r r u p t i o n o f f e r e d t o t h e f l o w o f ' 
t h e n u t r i t i v e fluids o f t h e b o d y . T h e a c c i d e n t a l a g g r e g a t i o n o f 
t h e Haematozoa m i g h t g i v e r i s e t o o b s t r u c t i o n o f t h e c u r r e n t s 
w i t h i n t h e v a r i o u s channe l s , o r occas ion r u p t u r e o f t h e i r 
e x t r e m e l y de l i c a t e w a l l s , a n d t h u s cause t h e c o n t e n t s o f t h e 
lac tea l s , l y m p h a t i c s , o r c a p i l l a r i e s , t o escape i n t o t h e m o s t 

^ c o n v e n i e n t l y p l a c e d e x c r e t o r y c h a n n e l . / 
/ C o m p r e s s e d i n t o a s m a l l compass , 1 t h i n k t h e above is a 
f a i r s t a t e m e n t o f t h e l e a d i n g f a c t s a n d p h e n o m e n a d i s c o v e r e d 
b y L e w i s . T h e w h o l e s u b j e c t o f haematozoology i m m e d i a t e l y 
r e c e i v e d a d d i t i o n a l i m p u l s e , t h e consequences o f w h i c h have n o t 
y e t t e r m i n a t e d . I n t h i s c o u n t r y W e l c h was s t i m u l a t e d t o 
i n v e s t i g a t e t h e s t r u c t u r e o f Filaria immitis i n t h e d o g , w h i l s t 
o thers s o u g h t d i l i g e n t l y f o r n e m a t o i d haematozoa a b r o a d . 

O n t h e 2 0 t h o f A p r i l , 1874 , D r P rospe ro Sons ino c o m m u n i 
c a t e d t o t h e N e a p o l i t a n R o y a l A c a d e m y h i s m e m o i r e n t i t l e d • 
" Researches c o n c e r n i n g Bilharzia hcematohia i n r e l a t i o n t o t h e 
e n d e m i c haematur ia o f E g y p t , w i t h a n o t i c e c o n c e r n i n g a n e m a 
t o i d f o u n d i n t h e h u m a n b l o o d . ' ' I n t h i s b r o c h u r e he m a d e 
k n o w n t h e f a c t o f h i s h a v i n g d i s cove red mic roscop ic Fi lar iae i n a 
y o u n g E g y p t i a n J e w , i n t h e f o l l o w i n g w o r d s : — " O n t h e 1st o f 
F e b r u a r y l a s t , h a v i n g w e l l w a s h e d t h e finger o f t h e b o y , I 
p l a c e d one d r o p o f b l o o d u n d e r t h e mic roscope , w h e n w i t h 
a s t o n i s h m e n t I d i s cove red a l i v i n g o r g a n i s m o f t h e f o r m of a 
n e m a t o d e , r e s e m b l i n g Anguillula, i n t h e m i d s t o f t h e haematic 
corpusc les . T h e w o r m s g l i d e d a m o n g s t t h e g l o b u l e s , w h i c h w e r e 
tossed a b o u t b y t h e i r l i v e l y m o v e m e n t s , s h o w i n g va r ious appear
ances a c c o r d i n g as t h e y p r e s e n t e d themse lves e i t h e r f r o m t h e 
sides, t h e edges, o r t h e f r o n t o f t h e d i s k " ( ' R i c e r c h e , ' & c , p p . 1 1 , 
12 ) . D r Sons ino t o o k e v e r y p r e c a u t i o n t o p r e v e n t e r r o r , subse
q u e n t l y v e r i f y i n g h i s " find " f r o m t h e same p a t i e n t . D r Sons ino 
d i r e c t s a t t e n t i o n t o t w o of h i s o w n c h a r a c t e r i s t i c figures o f t h e 
w o r m , a n d subsequen t ly states n o t o n l y t h a t he f o u n d examples 
o f t h e F i la r iae i n t h e u r i n e o f t h i s same y o u t h , b u t also " i n t h e 
u r i n e o f a n o t h e r p a t i e n t . " T h e paras i tes f r o m these t w o sources 
b e i n g figured s ide b y side, i t was clear , f r o m t h e i r r e semblance , 
t h a t t h e y r e f e r r e d t o one a n d t h e same species o f en tozoon . D r 
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Sonsino h a v i n g compared the fac t s suppl ied b y these cases, was 
sat isf ied t ha t the nematodes i n ques t ion were spec i f ica l ly i d e n t i c a l 
w i t h those t ha t I had p rev ious ly ob ta ined f r o m m y l i t t l e A f r i c a n 
pa t i en t . H o w e v e r , D r Sonsino was of o p i n i o n t ha t his Fi lar iae 
were no t precisely the same as those t h a t h a d been desc r ibed 
b y L e w i s . 

O n the 8 t h of A p r i l , 1876, I received f r o m D r W i l l i a m 
Rober t s , of Manches ter , some c a p i l l a r y tubes , cha rged w i t h 
b lood , ob ta ined f r o m a pa t i en t s u f f e r i n g f r o m c h y l u r i a . The 
tubes h a d been t r a n s m i t t e d b y D r B a n c r o f t , of B r i s b a n e , 
Queensland, A u s t r a l i a ; a n d i n f u l f i l m e n t of the donor ' s request , 
D r Rober t s a f f o r d e d me an o p p o r t u n i t y of e x a m i n i n g t h e i r 
contents , he h a v i n g h i m s e l f v e r i f i e d B a n c r o f t ' s s ta tement t h a t 
t h e y conta ined Filariae. I t was no t u n t i l M a y 2 2 n d t h a t I 
f o u n d o p p o r t u n i t y to c o n f i r m the observat ions of D r s B a n c r o f t 
a n d Rober t s . The contents o f some of t h e tubes h a d b y t h i s 
t i m e comple te ly d r i e d u p ; b u t i n o thers , t o w h i c h d i l u t e d 
g l y c e r i n e h a d been added, the b l o o d appeared t o l e r a b l y fresh. 
I n w h a t m i g h t be r eckoned as the s i x t h p a r t of the contents of 
one of the tubes , spread o n a glass s l ide , I de tec ted about 
t w e n t y Filariae, th ree of w h i c h I ske tched in situ, i n o rde r t o 
compare t h e m w i t h the figures of L e w i s , a n d also w i t h others 
t ha t I had p rocured f r o m m y Bilharzia-paiient i n the year 1870. 
There cou ld no t , I t h o u g h t , be any d o u b t as t o the i d e n t i t y o f 
a l l these s e x u a l l y - i m m a t u r e nemato ids . One n o v e l t y , however , 
presented i t s e l f i n the presence of a so l i t a ry a n d e m p t y e g g 
envelope, m e a s u r i n g about ^ n of an i n c h i n i t s l o n g d iamete r , 
and thus co r respond ing precise ly w i t h the ova t h a t I o b t a i n e d 
f r o m the u r i n e i n m y Bilharzia case. 

A c c o r d i n g to B a n c r o f t , c h y l u r i a is somewhat c o m m o n i n 
B r i s b a n e ; a n d the case here b r o u g h t f o r w a r d was n o t t h e o n l y 
one of the k i n d w h i c h had a l ready f u r n i s h e d Filariae i n t h e 
b l o o d . T h e pa t i en t was a l i t t l e g i r l t e n years of age. 

T h u s stood the fac t s i n the s p r i n g of 1876. H a v i n g 
i n f o r m e d D r B a n c r o f t t h a t a n e m a t o i d e g g h a d been de tec ted 
i n t h e A u s t r a l i a n b l o o d toansmitted to E n g l a n d , he was i n d u c e d 
t o m a k e f u r t h e r i nves t i ga t i ons . These h a p p i l y r e su l t ed i n t h e 
d iscovery of the adu l t w o r m ; the c i rcumstances a t t e n d i n g t h e 
" find'' b e i n g recorded b y D r B a n c r o f t i n a l e t t e r w r i t t e n t o 
m y s e l f a n d da ted f r o m Br i sbane , Queensland, A p r i l 2 0 t h , 1877 
H e w r o t e as f o l l o w s : — " I have l abored v e r y h a r d to find t h e 
pa ren ta l f o r m of the parasi te , a n d am g l a d to t e l l y o u t h a t I 
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have n o w o b t a i n e d five spec imens o f t h e w o r m , w h i c h are w a i t i n g 
t o be f o r w a r d e d b y a t r u s t w o r t h y messenger . 

" I have o n r e c o r d a b o u t t w e n t y cases o f t h i s p a r a s i t i c 
disease, a n d b e l i e v e i t w i l l be t h e s o l u t i o n o f c h y l u r i a , one f o r m 
o f haema tu r i a , one f o r m o f spontaneous l y m p h a t i c abscess, a 
p e c u l i a r s o f t v a r i x o f t h e g r o i n , a h y d r o c e l e c o n t a i n i n g c h y l o u s 
f l u i d , t o g e t h e r w i t h some f o r m s of va r i coce le a n d o r c h i t i s . These 
I h ave v e r i f i e d . I n t h e c o l o n y t h e r e are n o cases t h a t I can 
find o f e l e p h a n t i n e l e g , s c r o t a l e lephan t ias i s , o r l y m p h s c r o t u m ; 
b u t f r o m t h e d e s c r i p t i o n o f these diseases i n t h e v o l u m e o n s k i n 
a n d o t h e r diseases o f I n d i a b y F o x , F a r q u h a r , a n d C a r t e r , a n d 
f r o m W m . Rober t s* a r t i c l e o n t h e l a t t e r i n h i s v o l u m e o n 
u r i n a r y diseases, I a m of o p i n i o n t h a t t h e p a r a s i t i c n a t u r e o f t h e 
same w i l l be e s t ab l i shed . 

" T h e w o r m is a b o u t t h e t h i c k n e s s o f a h u m a n h a i r , a n d is 
f r o m t h r e e t o f o u r inches l o n g . B y t w o loops f r o m t h e cen t re 
o f i t s b o d y i t e m i t s t h e F i la r iae d e s c r i b e d by C a r t e r i n i m m e n s e 
n u m b e r s . 

" M y first s p e c i m e n I g o t o n D e c e m b e r 21s t , 1876, i n a 
l y m p h a t i c abscess o f t h e a r m ; t h i s was dead . F o u r o the r s I 
o b t a i n e d a l i v e f r o m a h y d r o c e l e o f t h e spe rma t i c c o r d , h a v i n g 
c a u g h t t h e m i n t h e eye o f a p e c u l i a r t r o c h a r I use f o r t a p p i n g . 
These I k e p t a l i v e f o r a d a y a n d separa ted t h e m f r o m each 
o t h e r w i t h g r e a t d i f f i c u l t y . T h e w o r m w h e n i m m e r s e d i n p u r e 
w a t e r s t re tches i t s e l f o u t a n d l i es q u i t e passive. I n t h i s c o n d i 
t i o n i t c o u l d be eas i ly w a s h e d o u t o f hyd roce l e s t h r o u g h a 
l a r g e - s i z e d t r o c h a r f r o m p a t i e n t s k n o w n t o s u f f e r f r o m Fi lar iae . ' " 

I n J u l y , 1877, I a n n o u n c e d B a n c r o f t ' s d i s c o v e r y i n t h e 
' Lance t , " n a m i n g t h e pa ra s i t e Filaria Bancrofti, a n d i n t h e 
f o l l o w i n g S e p t e m b e r I sent t h e e d i t o r an accoun t o f t h e 
r e s u l t s o f m y s t u d y o f t h e a d u l t w o r m s r e c e i v e d f r o m B r i s b a n e 
i n t h e i n t e r v a l . These e x a m i n a t i o n s s u p p l i e d m e w i t h t h e 
d i agnos i s a l r e a d y g i v e n (p . 1 8 1 ) . 

O n t h e 2 9 t h o f S e p t e m b e r , 1877, D r L e w i s p u b l i s h e d a paper i n 
t h e f Lance t , " w h e r e i n , a f t e r a l l u d i n g t o m y p r e v i o u s announce
m e n t r e s p e c t i n g t h e d i s c o v e r y o f Filaria Bancrofti, he descr ibes 
u n d e r t h e n a m e o f Filaria sanguinis hominis a m a t u r e w o r m , 
w h i c h was e v i d e n t l y t h e same paras i t e . N o t u n n a t u r a l l y D r 
L e w i s p u t as ide t h e n o m e n c l a t u r e I h a d e m p l o y e d , o n t h e g r o u n d 
t h a t t h e n a m e o r i g i n a l l y g i v e n b y h i m s e l f t o t h e e m b r y o n a l 
f o r m o u g h t t o b e r e t a i n e d , a n d t h a t " a n e w n a m e , i f n o t 
necessary o n a n a t o m i c a l g r o u n d s , w o u l d o n l y lead t o c o n f u s i o n . ' " 
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Personal ly I have no o b j e c t i o n to L e w i s ' s specif ic name, b u t i f 
t he ques t ion of p r i o r i t y is to d e t e r m i n e t h e nomenc la tu re , t h e n I 
f ea r we o u g h t t o c a l l t he species Filaria Salisburyii. O b v i o u s l y 
t h e r e t en t ion of D r Sa l i sbury ' s nomenc la tu re (Trichina cystica) 
w o u l d be unsu i t ab l e and m i s l e a d i n g . 

FIG. 39— Filaria Bancrofti. «, Female (nat. size); b, head and neck (x 55 diam.1; 
•;, tail; d, free embryo (x 400 diam.); e, egg containing an embryo;/; egg, with 
mulberry cleavage of the yolk (x 36U diam.). Original. 

When (prior to Lewis's discovery of the haematozoa) I had 
m y s e l f encountered l a r v a l nematodes of t h e same charac te r as 
those descr ibed b y Sa l i sbury , I , l i k e W u c h e r e r , was c a r e f u l n o t 
t o e m p l o y a special name f o r an i m m a t u r e f o r m , w h i c h m i g h t 
or m i g h t n o t represent a w o r m h i t h e r t o k n o w n t o science. 
The paper i n w h i c h I descr ibed the a d u l t w o r m f r o m specimens 
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s u p p l i e d b y B a n c r o f t a p p e a r e d i n t h e ' L a n c e t / O c t . 6 t h , 1877 , 
t h e f a c t s b e i n g s t a t e d as f o l l o w s : — 

O n t h e 2 8 t h o f A u g u s t , 1877 , I r e ce ived a s m a l l c o l l e c t i o n o f 
en tozoa . T h e b o x c o n t a i n e d t h e p r o m i s e d F i la r iae , a n d also 
e i g h t b o t t l e s filled w i t h v a r i o u s i n t e s t i n a l w o r m s t a k e n f r o m 
a n i m a l s . T h e F i l a r i a? w e r e enc losed i n f o u r s m a l l t ubes a n d 
p r e s e r v e d i n g l y c e r i n e . T h r e e o f t h e t u b e s ( m a r k e d 1 , 2 , 3) 
c o n t a i n e d s e x u a l l y - m a t u r e w o r m s , t h e f o u r t h b e i n g l a b e l l e d 
" S e d i m e n t f r o m a d u l t FU. sang.—young a n d o v a . " I d e s c r i b e d 
t h e i r c o n t e n t s i n succession. T h u s , o n t h e 6 t h o f Sep t ember , 1877, 
I e x a m i n e d t h e F i l a r i a i n t u b e N o . 3. T h e spec imen was i n j u r e d 
a n d i n f o u r p o r t i o n s , these c o l l e c t i v e l y m e a s u r i n g t h r e e inches 
i n l e n g t h . A l t h o u g h , t o t h e n a k e d eye, t h e w o r m h a d appea red 
t o D r B a n c r o f t t o be o f t h e t h i c k n e s s o f a n o r d i n a r y h u m a n h a i r , 
y e t I f o u n d i t a b o u t a t t h e t h i c k e s t p a r t . I t was a f e m a l e . 
A t t h e same t i m e I e x a m i n e d t h e spec imen i n t u b e N o . I . T h i s 
was also a f e m a l e . T o w a r d s t h e c e n t r e o f t h e b o d y a h e r n i a l 
p r o t r u s i o n o f t h e u t e r i n e h o r n s a n d i n t e s t i n e h a d t a k e n p lace . 
I n a l i t h o g r a p h sent b y D r B a n c r o f t t h i s spec imen was figured 
a n d d e s c r i b e d as t h e " p a r e n t w o r m o f t h e Filaria sanguinis, 
e m i t t i n g y o u n g F i l a r i a f r o m t w o l o o p s . " L a t e r o n I e x a m i n e d 
t h e c o n t e n t s o f t u b e N o . 2. > I n i t I f o u n d one t o l e r a b l y p e r f e c t 
f e m a l e F i l a r i a , a n d also a de l i ca t e sh red f o r m i n g p a r t o f one o f 
t h e u t e r i n e h o r n s o f a n o t h e r w o r m . T h i s filament measu red 
one i n c h a n d a h a l f i n l e n g t h , a n d was co i l ed r o u n d t h e c o m 
p l e t e w o r m . O n t r a n s f e r r i n g i t t o a wa tch-g las s c o n t a i n i n g 
w a t e r , h u n d r e d s o f e m b r y o s made t h e i r escape. O w i n g t o t h e 
t r a n s p a r e n c y o f t h e t issues I h a d m u c h d i f f i c u l t y i n finding t h e 
r e p r o d u c t i v e o u t l e t , a n d t h e e f f o r t t o find i t was* a l l t h e g r e a t e r 
because B a n c r o f t ' s figure h a d m i s l e d m e . A t l e n g t h I f o u n d 
t h e v a g i n a a n d i t s o r i f i c e close t o t h e head (abou t ±" f r o m i t ) , 
t h e a n a l o r i f i c e b e i n g p l aced w i t h i n t h e f r o m t h e e x t r e m i t y 
o f t h e t a i l . T h e v a g i n a l p o u c h , ~" l o n g , was c r o w d e d w i t h 
e m b r y o s , a n d a c o n s t r i c t i o n m a r k e d i t s j u n c t i o n w i t h t h e u t e r u s 
p r o p e r , w h i c h appea red t o d i v i d e l o w e r d o w n at a d i s tance 
o f f r o m t h e head . T o w a r d s the t a i l a f o l d o f t h e t u b a 
F a l l o p i i was seen t o e x t e n d t o w i t h i n o f t h e e x t r e m i t y . A l l 
sec t ions o f t h e u t e r i n e sy s t em w e r e c r o w d e d w i t h g e r m s , eggs , 
a n d e m b r y o s i n t h e i r u s u a l r e l a t i v e s i t ua t i ons . 

M y e x a m i n a t i o n s o f t h e ova a n d e m b r y o s were c h i e f l y made 
f r o m t h e " s e d i m e n t " sent i n a specia l glass t u b e . T h e f u l l y 
f o r m e d e m b r y o s w e r e i n l e n g t h b y ~ g " i n b r e a d t h . T h e y 
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each showed a double s k i n , t he outer envelope i n the m o r e 
advanced specimens l e a v i n g clear spaces at e i the r e n d of t h e 
body , r e s u l t i n g f r o m c o m m e n c i n g ecdysis. I saw no t race o f 
i n t e s t i n a l tube , b u t a cen t ra l l i n e of condensat ion m a r k e d an 
ear ly d i f f e r e n t i a t i o n of the somatic g r anu l a r contents . T h e less 
advanced embryos were m o s t l y enclosed i n a chor iona l envelope, 
t h e smallest f r e e embryos m e a s u r i n g o n l y i n l e n g t h b y 
i n b r ead th . These h a d no double con tour . T h e ova, whose 
y o l k - c o n t e n t s were s t i l l i n var ious stages of cleavage, gave an 
average l o n g d iameter of 5^ to A^ of an i n c h . 

Such are the fac t s I made ou t , a n d t h e y enabled me t o 
amend the characters of the species. 

A s regards nomenc la tu re , I associated D r B a n c r o f t ' s name 
w i t h the s exua l ly -ma tu re w o r m as b e i n g i n h a r m o n y w i t h t h e 
b i n o m i a l m e t h o d a n d l i t t l e ca lcu la ted to m i s l e a d ; m o r e o v e r / i t 
he lped to f i x b o t h the source a n d date o f the d i scovery ( B r i s 
bane, Dec. 21st , 1876) . T h e use of t h i s nomenc la tu re de t rac t s 
n o t h i n g f r o m t h e h i g h m e r i t s of L e w i s , w h o f i r s t n a m e d t h e 
i m m a t u r e w o r m Filaria sanguinis hominis. A s i t n o w t u r n s 
ou t , b o t h D r Sa l i sbury and m y s e l f h a d p r e v i o u s l y been made 
acqua in ted w i t h the y o u n g of Filaria Bancrofti; b u t i t was 
reserved f o r L e w i s t o discover the hsematozoal character of t h e 
embryos o f th i s w o r m , a n d ac tua l ly to t ake t h e m f r o m t h e 
blood.J I t was a s ingu la r c i rcumstance , t h a t w h e n I was 
engaged i n t r e a t i n g m y l i t t l e A f r i c a n p a t i e n t f o r t r ema tode 
haematozoa, i t never once occu r r ed t o me t h a t t h e numerous 
n e m a t o i d embryos m i x e d w i t h t h e B i l h a r z i a ova were haema-
tozoal . A s be fo re r e m a r k e d , i t was a l leged t h a t m y p a t i e n t 
h a d passed w o r m s t w o or three inches l o n g b y t h e u r e t h r a . I 
t he re fo re conc luded t h a t these were the pa ren t s o f t h e eggs 
a n d embryos , a n d t ha t a l l o f t h e m were u r i n a r y . T h e i n f e r 
ence was w r o n g , b u t i t has i n s t r u c t i v e l y s h o w n h o w near one 
m a y go towards a g rea t d iscovery w i t h o u t r e a l l y m a k i n g i t . 

/ A s regards the larvae, n o t w i t h s t a n d i n g some s l i g h t d i f fe rences 
i n r e g a r d to size a n d so f o r t h , I have l i t t l e hes i t a t ion i n s a y i n g 
t h a t a l l the e m b r y o f o r m s several ly descr ibed b y S a l i s b u r y , b y 
myse l f , b y L e w i s , Sonsino, W u c h e r e r , C r e v a u x a n d Cor re , 
S i lva L i m a , B a n c r o f t , M a n s o n , and o thers , are r e f e r ab l e t o one 
a n d t h e same species. 

I n t o the c l i n i c a l bear ings of t h i s sub jec t i t is i m p o s s i b l e f o r 
me t o enter a t any l e n g t h , b u t I may r e m a r k t h a t these para 
sites appear to be associated w i t h , i f n o t a c tua l l y t h e cause o f , 
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s eve ra l d i s t i n c t m o r b i d c o n d i t i o n s . T o one o f tbese B a n c r o f t 
has g i v e n a separate n a m e (Helminthoma elastica). T h i s is a 
h i g h l y e l a s t i c f o r m o f g r o w t h t o w h i c h I have a l r e a d y a l l u d e d 
u n d e r t h e t i t l e o f " l y m p h a t i c abscess o f t h e a r m / ' I n t h e 
first v a l u a b l e r e p o r t o n Haematozoa , b y D r P a t r i c k M a n s o n , o f 
A m o y , C h i n a , t h i s c a r e f u l obse rve r g ives i n t e r e s t i n g p a r t i c u l a r s 
o f n o less t h a n fifteen cases i n w h i c h haematozoa w e r e f o u n d . 
T w o o f these p a t i e n t s h a d Elephantiasis scroti, t w o h a d l y m p h -
s c r o t u m , t w o w e r e l epers (one h a v i n g s c r o t a l disease) , t w o h a d 
e n l a r g e d i n g u i n a l g l a n d s , one h a d anasarca; a n d o f t h e r e m a i n 
i n g s i x , s p o k e n o f as h a v i n g no c o n c o m i t a n t disease, one h a d 
e n l a r g e d g l a n d s a n d abscesses, a n d a n o t h e r s u f f e r e d f r o m 
m a r k e d d e b i l i t y . I t w o u l d t h u s appear t h a t w h a t is o r d i 
n a r i l y t e r m e d " g o o d h e a l t h " is r a r e l y associa ted w i t h a hasma-
t o z o a l c o n d i t i o n o f t h e b l o o d i n t h e h u m a n s u b j e c t . T h e 
cases g i v e n b y L e w i s a n d M a n s o n , w h e r e a b s o l u t e l y no r e c o g 
n i s a b l e disease e x i s t e d , m u s t be r e g a r d e d as e x c e p t i o n a l . D i s 
ease, m o r e o v e r , m a y e x i s t w i t h o u t a n y p a l p a b l e s y m p t o m s b e i n g 
e x h i b i t e d b y t h e " bearer," ' a n d t h u s pe rhaps i t was w i t h t h e 
haematozoal dogs o f G r u b y a n d D e l a f o n d t o w h i c h I s h a l l a g a i n 
h a v e occas ion t o a l l u d e . E v e n those a n i m a l s t h a t c a r r i e d 
u p w a r d s o f t w o h u n d r e d t h o u s a n d mic roscop ic Eilar iae i n t h e i r 
b l o o d appea red t o s u f f e r no i n c o n v e n i e n c e w h a t e v e r . 

I n t h e a u t u m n o f 1877 D r D a S i l v a L i m a p u b l i s h e d an 
a r t i c l e i n t h e ' Gaze ta M e d i c a da Bah ia , " i n w h i c h he d w e l t 
u p o n t h e l a b o r s a n d m e r i t s o f W u c h e r e r , a n d , j u d g i n g f r o m a n 
o m i s s i o n i n one o f m y m e m o i r s , he supposed t h a t I h a d i n s u f f i 
c i e n t l y a c k n o w l e d g e d W u c h e r e r ' s c l a ims . A t r a n s l a t i o n o f 
t h i s a r t i c l e appea red i n t h e ' A r c h i v e s de M e d i c i n e Nava le , " 
w i t h a n i m p o r t a n t a p p e n d i x b y D r l e B o y de M e r i c o u r t . I n 
t h i s addendum t h e F r e n c h savant showed t h a t t h e o m i s s i o n o n 
m y p a r t was u n i n t e n t i o n a l , a n d h a d been c o r r e c t e d b y m e i n a 
l a t e r m e m o i r . N o t o n l y h a d I been a m o n g s t t h e ear l ies t i n 
E n g l a n d t o e n f o r c e W u c h e r e r ' s c l a ims i n respect o f t h e m i c r o -
F i l a r i ae , b u t I h a d first a n n o u n c e d h i s d iscover ies i n c o n n e c t i o n 
w i t h Anchylostoma duodenale. I n m y t r a n s l a t i o n o f W u c h e r e r ' s 
m e m o i r (' U e b e r d ie A n c h y l o s t o m u m K r a n k h e i t ' ) I spoke of t h e 
m e l a n c h o l y s a t i s f a c t i o n I h a d i n k n o w i n g t h a t t h e m e m o i r i n 
q u e s t i o n was " a m o n g t h e las t t h a t appeared f r o m t h e p e n o f 
t h a t g i f t e d a n d a m i a b l e p h y s i c i a n / ' Some n o t i c e of D r L i m a ' s 
p a p e r a n d i t s a p p e n d i x b y D r A . le R o y de M e r i c o u r t appeared 
i n t h e ' L a n c e t ' f o r J a n . 5 t h , 1878, a n d I also p u b l i s h e d a f u l l 
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t r a n s l a t i o n of i t , w i t h e x p l a n a t o r y notes, i n the f V e t e r i n a r i a n ' 
f o r Feb . , 1878. L a t e r on , i n t h e ' L a n c e t * ( M a r c h 2 3 r d , 1878) , 
D r D a S i lva L i m a pub l i shed an i n t e r e s t i n g l e t t e r c o r r e c t i n g a 
misconcep t ion t h a t had i n c i d e n t a l l y ar isen i n the m i n d o f a 
commenta to r (on the H e l m i n t h o l o g i c a l w o r k o f 1877) , a n d at 
t h e same t i m e he p o i n t e d to the o r i g i n a l f ac t s connected w i t h 
the d iscovery of W u c h e r e r ' s F i l a r i a . A s m y v iews are i n p e r f e c t 
accord w i t h those of D r D a S i l v a L i m a , I can o n l y r e g r e t t h a t 
e r ro rs of i n t e r p r e t a t i o n should have c rep t i n t o t h e discuss ion, 
D r L i m a h o n o r a b l y recognises the nomenc la tu re (Filaria Ban
crofti) w h i c h I proposed f o r the a d u l t w o r m , a n d o n l y c la ims 
f o r W u c h e r e r t h a t w h i c h is f a i r l y due. 

O n the 4 t h of January , 1878, I rece ived f r o m D r P a t r i c k 
M a n s o n a m a n u s c r i p t i n w h i c h he announced t h e d i scovery o f 
t h e larvae o f Filaria sanguinis hominis i n t h e s tomach o f 
mosqui toes . A l r e a d y , i n A p r i l , 1877, D r B a n c r o f t h a d i n 
f o r m e d me of his expec ta t ion of finding t h a t these insects 
sucked up the larvae o f the F i l a r i a w h i l s t engaged i n t h e i r 
a t t acks on m a n . D r B a n c r o f t ' s suppos i t ion was a v e r y n a t u r a l 
one, b u t i t r e m a i n e d f o r M a n s o n t o make t h e ac tua l d i s cove ry 
of t h e existence of h u m a n haematozoa, o r parasites t h a t h a d 
been such, w i t h i n t h e s tomach of Gulex mosquito. I l o s t no 
t i m e i n m a k i n g the p r i n c i p a l f ac t s p u b l i c ( c L a n c e t , ' Jan . 1 2 t h , 
1878) . D r M a n s o n at the same t i m e f o r w a r d e d f o r p u b l i c a t i o n 
a r e c o r d of t h i r t y - f i v e a d d i t i o n a l cases of haematozoa o c c u r r i n g 
i n Chinese subjects , t oge the r w i t h a d d i t i o n a l p a r t i c u l a r s o f one 
of the cases already p u b l i s h e d i n the ' Cus toms Gazette." 
These were a f t e rwa rds p u b l i s h e d as separate c o n t r i b u t i o n s i n 
the f M e d i c a l T imes a n d Gazette." D r M a n s o n l i k e w i s e f o r 
w a r d e d mater ia l s f o r a paper e n t i t l e d " F u r t h e r Observa t ions 
o n Filaria sanguinis hominis." I n t h i s c o m m u n i c a t i o n he 
gave an analysis of the cases ( s i x t y - t w o i n a l l ) i n w h i c h he h a d 
observed t h e haematozoa, a n d he added va luab le s t a t i s t i c a l 
evidence as to the prevalence o f Filariae i n the A m o y d i s t r i c t , 
d w e l l i n g especially on the inf luence of age, sex, a n d occupa t i on 
i n d e t e r m i n i n g the presence of the paras i te . H e also descr ibed 
the m o r b i d states w i t h w h i c h these entozoa were c o m m o n l y 
associated. 

O n t h e 7 th of M a r c h , 1878, I f o r m a l l y c o m m u n i c a t e d to t h e 
L i n n e a n Socie ty a de ta i l ed account of Manson ' s i n v e s t i g a t i o n s 
r e l a t i n g to the metamorphoses undergone b y t h e Fi lar iae w i t h i n 
the body of the mosqu i to . I n t h i s paper M a n s o n p o i n t e d o u t 
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t h a t t h e f e m a l e m o s q u i t o , a f t e r g o r g i n g i t s e l f w i t h h u m a n 
b l o o d , r e p a i r s t o s t a g n a n t w a t e r f o r t h e pu rpose o f d i g e s t i n g 
t h e b l o o d , a n d also f o r t h e p u r p o s e o f d e p o s i t i n g i t s eggs . 
D u r i n g t h i s p e r i o d , w h i c h lasts f o u r o r f i v e days , t h e F i la r iae 
u n d e r g o r e m a r k a b l e changes . S u b s e q u e n t l y , i n a m o r e p e r f e c t 
s ta te , t h e y escape i n t o t h e w a t e r , a n d i n t h i s advanced s tage 
t h e y are c o n v e y e d t o t h e h u m a n b o d y a l o n g w i t h t h e w a t e r as 
d r i n k . D r M a n s o n p e r s u a d e d a Chinese , whose b l o o d was 
p r e v i o u s l y a sce r t a ined t o a b o u n d w i t h F i la r iae , t o sleep i n a 
" m o s q u i t o h o u s e . " I n t h e m o r n i n g t h e g o r g e d insects w e r e 
c a p t u r e d a n d e x a m i n e d u n d e r t h e m i c r o s c o p e . A d r o p o f 
b l o o d f r o m t h e m o s q u i t o was f o u n d t o c o n t a i n 120 F i la r iae , b u t 
a d r o p t a k e n f r o m t h e m a n ' s h a n d y i e l d e d o n l y some t h i r t y 
spec imens . F u r t h e r s tages o f d e v e l o p m e n t are a c c o m p l i s h e d 
w i t h i n t h e h u m a n hos t , e n d i n g i n t h e sexua l m a t u r i t y o f t h e 
pa ra s i t e . A f t e r f e c u n d a t i o n successive s w a r m s o f e m b r y o s 
are d i s c h a r g e d b y t h e f e m a l e w o r m , a p a r t o f whose p r o g e n y 
e v e n t u a l l y g a i n s access t o t h e b l o o d . 

B e f o r e I p roceed t o s u m m a r i s e t h e w h o l e b o d y o f f a c t s I 
m u s t i n t h e n e x t p lace state t h a t M a n s o n a n d m y s e l f c o n 
t r i b u t e d a j o i n t c o m m u n i c a t i o n t o t h e M e d i c a l S o c i e t y o f 
L o n d o n o n t h e 2 5 t h o f M a r c h , 1878. I n t h i s m e m o i r I espec ia l ly 
d e a l t w i t h t h e q u e s t i o n o f p r i o r i t y i n c o n n e c t i o n w i t h t h e d i s 
c o v e r y o f t h e a d u l t w o r m . / I t h e n r e s t a t ed t h a t t h e adult ; 
pa ra s i t e was d i s c o v e r e d b y D r B a n c r o f t o n D e c e m b e r 21s t , 
1876 . T h e d i s c o v e r y was v e r i f i e d b y D r L e w i s o n A u g u s t 7 t h , 
1877 , b y D r S i l v a A r a u j o O c t o b e r 1 6 t h , 1877, a n d b y D r F . 
dos Santos N o v e m b e r 1 2 t h , 1877. I gave these dates u n h e s i 
t a t i n g l y , w i t h o u t , h o w e v e r , i n a n y w a y p r e j u d i c i n g t h e q u e s t i o n 
a l r e a d y r a i sed i n respec t o f t h e i d e n t i t y of t h e w o r m s f o u n d i n 
each case. M y o w n m i n d was f u l l y m a d e u p o n t h a t p o i n t , 
a n d a f f i r m a t i v e l y so. D r dos San tos ' find was made i n c o n j u n c 
t i o n w i t h D r J . de M o u r a i n a case o f l y m p h a t i c abscess o f t h e 
a r m . C l i n i c a l l y v i e w e d , t h e case p u b l i s h e d b y D r A r a u j o m u s t 
be r e g a r d e d as u n i q u e . N o t o n l y w e r e a d u l t a n d e m b r y o n i c 
F i la r iae f o u n d i n t h e same p a t i e n t , b u t , w h a t was f a r m o r e sur 
p r i s i n g a n d i n t e r e s t i n g , t h e p a t i e n t d i s p l a y e d i n h i s o w n p e r s o n 
severa l o f t h e d i so rde r s h i t h e r t o f o u n d a p a r t ; a n d he was m o r e 
t h a n once a t t a c k e d b y one o r t w o of t h e diseases. H e expe
r i e n c e d a first a t t a c k o f c h y l u r i a t h r e e years ago , t h e n a t t a c k s 
o f c r a w - c r a w c o m m e n c i n g a year ago , t h e l a t t e r b e i n g a t t r i 
b u t e d t o b a t h i n g i n a p a r t i c u l a r l a g o o n . H e h a d a second 
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a t t a c k of c h y l u r i a s ix m o n t h s back , at w h i c h t i m e l y m p h -
sc ro tum appeared, a n d also scro ta l e lephantiasis . D r B o u r e l -
Ronc ie re p ronounced th i s case to be un ique , a n d a t t r i b u t e d 
nea r ly a l l t h e disorders t o t h e presence of W u c h e r e r ' s e m 
b r y o n i c Fi lar iae. I n a v e r y elaborate analysis of a n d c o m 
m e n t a r y on D r da S i l v a L i m a ' s second m e m o i r , D r B o u r e l -
Ronc ie re w a r m l y c la ims f o r W u c h e r e r t h e supreme h o n o r i n 
a l l these discoveries. A n u m b e r of a f fec t ions h i t h e r t o r e g a r d e d 
as d i s t i n c t , and a l l of w h i c h appear to be due t o t h e a c t i o n o f 
Filariae, are r ega rded b y D r B o u r e l - R o n c i e r e as mere phases o f 
one and the same disorder . T h i s a f f e c t i o n he t e r m s Wucherer's 
helminthiasis. D r M a n s o n h a d indeed a r r i v e d i n d e p e n d e n t l y 
at a s i m i l a r conclus ion , and I a m conf iden t t h a t W u c h e r e r , 
were he a l ive , w o u l d i n t h i s p a r t i c u l a r aspect o f t h e q u e s t i o n 
be the las t t o c l a i m p r i o r i t y e i the r t o L e w i s , t o B a n c r o f t , or t o 
M a n s o n . 

I n t h i s place I m a y observe t h a t D r Pedro S. de Magalhaes , 
of R i o de Janei ro , de tec ted f r e e microscopic nematodes i n t h e 
po tab le waters o f R i o (agua da Car ioca) , w h i c h f r o m t h e i r 
s i m i l a r i t y he supposes m a y have some gene t ic r e l a t i o n w i t h 
Filaria Bancrofti. I n t h i s o p i n i o n I cannot share. 

A s regards the metamorphoses o f the e m b r y o , M a n s o n states 
t h a t f o r a l i t t l e w h i l e a f t e r g a i n i n g access to the s tomach of t h e 
mosqu i to the e m b r y o undergoes no change ( F i g . 40 , a). I n a 
ve ry f e w hours changes commence, r e s u l t i n g i n w i d e r separa t ion 
of the outer s k i n a n d an appearance of t ransverse m a r k i n g s o n the 
b o d y w i t h i n [b). I n t h e n e x t stage o ra l movemen t s o c c u r ; 
the s t r i a t i o n becomes more m a r k e d , a n d the ou te r envelope i s 
cast o f f (c) . T h e n the s t r i a t ed l ines disappear a n d a d o t t e d 
appearance is s u b s t i t u t e d (d). F r o m t h i s c o n d i t i o n the e m b r y o 
passes to w h a t M a n s o n calls the chrysa l i s s tage, i n w h i c h n e a r l y 
a l l m o v e m e n t is suspended a n d the l a r g e spots g r a d u a l l y d i s 
appear (e, / , g, h, i, j , Jc). T h e t a i l cont inues to be flexed a n d 
e x t e n d e d at i n t e rva l s a n d the o r a l mot ions cease. B y t h e 
close of the t h i r d day the e m b r y o becomes m u c h shor te r a n d 
b r o a d e r ; b u t the finely p o i n t e d t a i l re ta ins i t s o r i g i n a l d i m e n 
sions, p r o j e c t i n g a b r u p t l y f r o m t h e sausage-shaped b o d y (m, n). 
L a r g e cells n e x t appear i n the i n t e r i o r o f t h e b o d y , a n d b y a 
l i t t l e pressure one m a y detect i nd i ca t i ons of a m o u t h (o, p} g, r). 
A t t h i s p e r i o d the e m b r y o beg ins to e longate , a n d at t h e same 
t i m e t o d i m i n i s h i n w i d t h ; b u t the g r o w t h takes place c h i e f l y 
a t the o ra l end of the b o d y . T h e m o u t h becomes f o u r - l i p p e d , 
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FIG. 40.—Larval Filaria in various stage ot growth from the mosquito ; a to d, repre
senting the first stage of metamorphosis during the first 36 hours; e to o, the changes 
occurring during the second stage, to the close of the third day; p to t, forms seen 
during the third stage of metamorphosis from the fourth day onwards. The figs, u, v, 
represent the head and tail only, whilst t shows the young Filaria in an advanced 
stage, and drawn to a much smaller scale, than the others which are here magnified 
about 125 diameters. Much reduced from Manson's original figures. 
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open, and funne l - shaped , and f r o m i t a del icate l i n e can be 
d i s t i n c t l y t raced pass ing to an o p e n i n g near the caudal e x t r e 
m i t y , t he t a i l i t s e l f g r a d u a l l y d i sappear ing (s, t). S p e a k i n g of 
t h e most advanced stage M a n s o n says : — " A vessel of some 
sort is seen i n the centre r u n n i n g nea r ly t h e w h o l e l e n g t h o f 
the b o d y and o p e n i n g close t o one e x t r e m i t y . T h i s e n d is 
s l i g h t l y t apered d o w n and is c r o w n e d w i t h t h ree o r perhaps 
f o u r papillae, b u t whe the r t h i s is the head or t a i l , a n d w h e t h e r 
the vessel o p e n i n g near i t is t h e a l i m e n t a r y canal o r the v a g i n a , 
I cannot say."' N o w i t is q u i t e ev iden t , I t h i n k , f r o m Manson" s 
f igu res t h a t he has here f a i t h f u l l y represen ted t h e head a n d 
t a i l , t he f o r m e r (u) to the l e f t , t he l a t t e r (v) t o the r i g h t . I n 
h i s manuscript ( f r o m w h i c h I a m n o w q u o t i n g ) t he re is n o 
special reference to these t w o f i g u r e s ; b u t i t is easy to see t h a t 
these t e r m i n a l sections of the b o d y of the advanced e m b r y o 
closely cor respond w i t h t h e head a n d t a i l of the a d u l t w o r m 
(Filaria Bancrofti). The c u r v e d l i n e pass ing t o t h e l e f t (u) 
e v i d e n t l y ind ica tes t h e commencement of the p a r t i a l l y - f o r m e d 
v a g i n a . 

H o w comple te ly Manson t o o k the i n i t i a t i v e i n t h i s p a r t o f t h e 
w o r k i s ev iden t even f r o m L e w i s ' s o w n la te r observat ions . I n 
a paper p u b l i s h e d i n M a r c h , 1878, D r L e w i s , w r i t i n g f r o m 
Ca lcu t t a and speak ing of the ro l e of the mosqui toes , says : — " l \ 
had repea ted ly examined , i n a cu r so ry f a s h i o n , these and o ther 
suc to r i a l insects, b u t h a d no t observed any parasi tes sugges t ive 
of these embryo-haematozoa, hence, w h e n , on rece ip t o f a c o m 
m u n i c a t i o n f r o m D r M a n s o n a couple o f m o n t h s ago, a r e n e w e d 
search was made, I was surpr i sed to find t h a t f o u r ou t of e i g h t 
mosqui toes , cap tu red at r a n d o m i n one of t h e servants" houses, 
h a r b o u r e d specimens of haematozoa to a l l appearances i d e n t i c a l 
w i t h those f o u n d i n m a n i n t h i s c o u n t r y . A f t e r t h i s , however , 
several days elapsed be fo re any mosqui toes c o u l d be o b t a i n e d 
w h i c h con ta ined these embryo-nemato ids , a n d t h e specimens 
ob ta ined o n the n e x t occasion were d e v o i d of the e n v e l o p i n g 
sheath, w h i c h appears t o characterise the k i n d f o u n d i n m a n 
ou t here, a n d apparen t ly , a c c o r d i n g t o D r M a n s o n , i n C h i n a 
also."' F u r t h e r o n L e w i s also r e m a r k s , " W h e n t h e insec t is 
c a u g h t s h o r t l y a f t e r f e e d i n g and t h e contents o f i t s s tomach 
examined mic roscop ica l ly , the haematozoa, i f present , w i l l be 
observed to m a n i f e s t v e r y ac t ive movement s , w h i c h m a y pos
s i b l y con t inue f o r several hours on the s l ide. I f t h e insec t be 
k e p t f o r t w e n t y - f o u r hours be fo re e x a m i n a t i o n i t is p r o b a b l e 
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t h a t t h e m o v e m e n t s o f t h e paras i t es w i l l b e m o r e s l u g g i s h , a n d 
t h e i r f o r m p r o b a b l y a l t e r e d o w i n g t o i r r e g u l a r c o n t r a c t i o n s a n d 
d i l a t a t i o n s o f t h e i r subs tance—changes w h i c h m a y also occas ion
a l l y be obse rved w h e n embryo-haematozoa are p r e s e r v e d o n a 
g lass s l i de , a n d t h e y m a y some t imes be k e p t a l i v e t h u s , i f i n 
s u i t a b l e m e d i a , f o r t w o o r t h r e e days . W h e n t h e in sec t is n o t 
e x a m i n e d t i l l t h e t h i r d day , t h e con t a ined paras i tes w i l l p r o 
b a b l y m a n i f e s t m a r k e d s igns o f d i s i n t e g r a t i o n — a n d p o s s i b l y 
e v e r y i n d i c a t i o n o f l i f e w i l l have d i sappeared f r o m m a n y o f t h e 
specimens , f A f t e r t h e t h i r d o r f o u r t h d a y I have n o t seen a n y 

^ a c t i v e spec imens o f these en tozoa i n t h e s t o m a c h o r i n a n y p a r t 
o f t h e a l i m e n t a r y canal o f t h e m o s q u i t o ; those w h i c h r e m a i n 
have u n d e r g o n e m o r e o r less f a t t y d e g e n e r a t i o n , a n d are r e a d i l y 
s t a i n e d w i t h eosin , w h i c h , as f a r as m y exper i ence goes, i s n o t 
t h e case so l o n g as t h e y are a l i v e a n d a c t i v e . A f t e r t h e f o u r t h 
o r f i f t h d a y i t i s v e r y ra re t h a t t races o f a n y haeinatozoa- l ike 
o b j e c t s can be d e t e c t e d a t a l l , so t h a t i t m u s t be i n f e r r e d e i t h e r 
t h a t t h e y have s u c c u m b e d t o t h e d i g e s t i v e a c t i o n o f t h e in sec t ' s 
s t o m a c h o r been d isposed o f a l o n g w i t h t h e excre ta . ' " A n 
i m p o r t a n t addendum b y L e w i s r ecords a f o r t u n a t e i n c i d e n t 
as f o l l o w s : — " I t was obse rved t h a t n e a r l y a l l t h e mosqu i toe s 
c a p t u r e d i n one o f t h e servants" houses c o n t a i n e d haematozoa, 
so t h a t t h e s u p p l y o f su i t ab l e insects i n a l l t h e stages o f t h e i r 
g r o w t h became a m p l y s u f f i c i e n t f o r a l l r e q u i r e m e n t s . T h e 
r e s u l t o f t h e e x a m i n a t i o n s u n d e r these f a v o r a b l e c o n d i t i o n s has 
s h o w n t h a t a l t h o u g h t h e s t o m a c h d iges t s a g r e a t n u m b e r o f t h e 
i n g e s t e d haematozoa, as m e n t i o n e d above , never the less o the r s 
a c t u a l l y p e r f o r a t e t h e w a l l s o f t h e insec t ' s s tomach , pass o u t , 
a n d t h e n u n d e r g o d e v e l o p m e n t a l s tages i n i t s t h o r a c i c a n d 
a b d o m i n a l tissues."" 

I m a y here observe t h a t Sons ino has i n s t i t u t e d a c o m p a r i s o n 
b e t w e e n t h e e m b r y o s o f t h i s F i l a r i a a n d those of A n c h y l o s t o m a , 
b y w h i c h i t appears t h a t t h e f o r m e r measure 0*218 t o 0*330 m m . 
i n l e n g t h , a n d those o f A n c h y l o s t o m a 0*430 m m . T h e haema
tozoa are a b o u t f o r t y t i m e s l o n g e r t h a n b r o a d , a n d t h e l a r v a l 
anchy lo s tomes o n l y f o u r t e e n t i m e s l o n g e r . T h e t a i l o f Filaria 
i s c o n s p i c u o u s l y l o n g e r . 

I n t h e ' L a n c e t " f o r J u n e 2 2 n d , 1878, an a n n o u n c e m e n t 
a p p e a r e d f r o m t h e p e n o f M r D . H . G a b b , o f H a s t i n g s , s t a t i n g 
t h a t a p a t i e n t u n d e r h i s care f o r m e d t h e h a b i t a t o f Filaria 
sanguinis hominis; a n d i n t h e a u t u m n o f t h e same year a 
paper w h i c h I r e a d t o t h e L i n n e a n Soc ie ty i n t h e s p r i n g 
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was p u b l i s h e d . I n t h a t paper t h e f o l l o w i n g s u m m a r y was 
o f f e r ed : 

1. Filaria Bancrofti is t h e s exua l ly -ma tu re s tate of c e r t a i n 
microscopic w o r m s h i t h e r t o ob ta ined e i ther d i r e c t l y or i n d i r e c t l y 
f r o m h u m a n b lood . 

2. T h e m i n u t e haematozoa i n q u e s t i o n — h i t h e r t o desc r ibed as 
"Wucherer 's Filariae, Filaria sanguinis hominis, Trichina cystica, 
Filariose dermathemaca, a n d so f o r t h — a r e f r e q u e n t l y associated 
w i t h the presence of c e r t a i n more o r less w e l l - m a r k e d diseases 
o f w a r m c l imates . 

3. T h e diseases r e f e r r e d to i n c l u d e c h y l u r i a , i n t e r t r o p i c a l 
endemic haematuria, v a r i x , e lephant ias is , l y m p h s c r o t u m , a n d 
l y m p h o i d af fec t ions gene ra l ly , a g r o w t h ca l led helminthoma 
elastica, a cutaneous d isorder ca l led c r aw-c raw, a n d also l e p r o s y . 

4 . I t is e x t r e m e l y p robab le t h a t a l a r g e p r o p o r t i o n , o r a t 
least t h a t cer ta in var ie t ies of these af fec t ions are due t o m o r b i d 
changes exc lus ive ly r e s u l t i n g f r o m the presence of Filaria 
Bancrofti or i t s p r o g e n y w i t h i n t h e h u m a n b o d y . 

5. I t is c e r t a i n t h a t t h e microscopic haematozoa m a y be 
r e a d i l y t r a n s f e r r e d t o t h e s tomach of b l o o d - s u c k i n g insects , 
a n d i t has been f u r t h e r demons t r a t ed t h a t the d iges t i ve o rgans 
of t h e mosqu i to f o r m a sui table t e r r i t o r y f o r t h e f u r t h e r g r o w t h 
and metamorphos i s of t h e l a r v a l Fi lar iae . 

6. T h e character of t h e changes unde rgone b y t h e m i c r o 
scopic Filariae, a n d t h e u l t i m a t e f o r m assumed b y t h e larvae 
w h i l s t s t i l l w i t h i n t h e b o d y of t h e i n t e r m e d i a t e hos t (Oulex 
mosquito), are a m p l y suf f i c ien t t o es tabl ish t h e gene t i c r e l a t i o n 
ship as be tween t h e e m b r y o n a l Filaria sanguinis hominis, t h e 
s tomachal Filariae o f t h e mosqu i to , a n d t h e s e x u a l l y - m a t u r e 
Filaria Bancrofti. 

I n the m o n t h of September , 1878, I received a l e t t e r f romN 
D r da S i lva L i m a a n n o u n c i n g the f a c t t h a t D r A r a u j o h a d 
v e r i f i e d the existence of the embryos o f Filaria Bancrofti i n 
mosqui toes , at Bah ia . These mosqui toes h a d , I u n d e r s t o o d , 
a t t a c k e d a F r e n c h p r i e s t i n whose b l o o d D r A r a u j o also 
detec ted Fi lar iae. T h u s , i t f e l l t o the l o t of A r a u j o , t h r o u g h 
his u n t i r i n g zeal, t o v e r i f y i n B r a z i l a l l t h e separate d iscover ies 
of B a n c r o f t , M a n s o n , a n d L e w i s . ^ 

I n the October issue of the 1 Pa tho log ica l Socie ty ' s Transac
t i ons 3 f o r 1878 D r B a n c r o f t records numerous cases o f filarious 
disease, a n d he g ives a succinct account o f the c i r cums tances 
connected w i t h his o r i g i n a l d i scovery . 
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I n -a c l i n i c a l l e c t u r e p u b l i s h e d O c t o b e r 1 2 t h , 1878 , D r 
T i l b u r y F o x seeks t o d i m i n i s h t h e v a l u e of- these d i scover i e s , 

c h a r a c t e r i s i n g h e l m i n t h o l o g i c a l i n v e s t i g a t o r s as m e r e l y " r e c e n t 
w r i t e r s . * ' D r F o x denies t h a t F i la r iae are a cause o f t r u e 
e l ephan t i a s i s , b u t a d m i t s t h e o c c u r r e n c e o f " e l e p h a n t o i d i n 
f l a m m a t i o n a n d i n f l a m m a t i o n s due t o Fi lar iae ." ' D r F o x ' s s ta te 
m e n t t h a t " F i la r iae have n o t been f o u n d i n u n c o m p l i c a t e d 
e l ephan t i a s i s , t h a t i s , i n disease w i t h o u t c h y l o u s exuda t ion , " " 
seems t o m e t o b e d i r e c t l y a t v a r i a n c e w i t h M a n s o n ' s r e c o r d e d 
expe r i ence s . f I h o l d t h a t M a n s o n has c o n f i r m e d t h e t r u t h o f 
L e w i s ' s v i e w s , a n d t h a t he has t h o r o u g h l y p r o v e d t h a t ( to use 
h i s o w n w o r d s ) " va r icose g r o i n g l a n d s , l y m p h s c r o t u m , 
e lephant ias i s , a n d c h y l u r i a are p a t h o l o g i c a l l y t h e same disease."" 
I n t h e first i n s t ance I was m y s e l f l e d t o conc lude t h a t some o f 
t h e f o r m s o f e lephant ias i s m i g h t be due t o o t h e r causes t h a n 
o b s t r u c t i o n o f t h e l y m p h a t i c s caused b y t h e presence o f Fi lar iae ; 
b u t t h e e x p l a n a t i o n s o f L e w i s , o f B a n c r o f t , a n d o f M a n s o n 
m o r e espec ia l ly , have a l m o s t e n t i r e l y r e m o v e d t h i s d o u b t . 
Those w h o seek t o e x p l a i n a w a y t h e c o n n e c t i o n b e t w e e n 
g e n u i n e e lephant ias i s a n d Fi lar iae w i l l do w e l l t o s t u d y M a n s o n ' s 
l a s t i m p o r t a n t m e m o i r . H e shows t h a t " e lephant ias i s a n d 
a l l i e d diseases are m u c h m o r e f r e q u e n t l y associa ted w i t h t h e 
pa r a s i t e t h a n are o t h e r m o r b i d condi t ions ."" T h i s f a c t is 
b r o u g h t o u t v e r y c l e a r l y i n h i s t a b l e o f 670 cases, f r o m w h i c h 

\ i t appears t h a t 58 p e r cen t , o f cases o f F i l a r i a are associa ted 
w i t h e l e p h a n t o i d disease. 

W h e n t h i s o p p o s i t i o n t o M a n s o n ' s v i e w s is l i k e l y t o cease 
( o n t h e p a r t o f those w h o do n o t h a p p e n t o have been i n a n y 
w a y i n s t r u m e n t a l t o t h e d iscover ies i n ques t ion) i t is n o t easy 
t o say. I n a b r i e f c o m m u n i c a t i o n w h i c h appeared i n t h e l a s t 
n u m b e r o f t h e ' M e d i c a l T i m e s a n d G a z e t t e ' f o r . 1878, D r 
M a n s o n success fu l ly comba t s t h e d o u b t s t h a t have been en te r 
t a i n e d r e s p e c t i n g t h e r o l e o f t h e m o s q u i t o . Because L e w i s 
f o u n d t h a t can ine haematozoa were d i g e s t e d , a n d t h u s p e r i s h e d 
i n t h e s t o m a c h o f mosqu i toes , i t h a d been a r g u e d t h a t human 
haematozoa m u s t necessar i ly u n d e r g o s i m i l a r processes, a n d 
c o n s e q u e n t l y d i e . Those w h o oppose t h e v i e w s o f h e l m i n t h o l o -
g i s t s i n respect o f t h e i n t e r m e d i a r y h o s t - f u n c t i o n o f insec ts o n 
such g r o u n d s can have v e r y l i t t l e g e n e r a l , a n d s t i l l less spec ia l • 
k n o w l e d g e o f t h e p h e n o m e n a o f p a r a s i t i s m . I t i s t h e o l d 
s t o r y . W h e n a n y n e w d i s c o v e r y i s made , i t m u s t a lways pass 
t h r o u g h t h e ordea ls o f d e n i a l a n d d o u b t b e f o r e i t can be gene-
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r a l l y accepted as t r u e ; and , as i n the case of Jenner ' s i m m o r t a l 
d iscovery , there w i l l a lways r e m a i n a ce r t a in n u m b e r o f pecu l i a r 
people w h o show themselves hos t i le to every advance i n science. 
D r M a n s o n m a y t ake c o m f o r t f r o m t h i s cons idera t ion , a n d rest 
assured t ha t the value of h is d iscovery is q u i t e una f f ec t ed b y 
the oppos i t i on r e f e r r e d to . 

Since I c o m m u n i c a t e d t h e resu l t s o b t a i n e d b y M a n s o n , 
L e w i s , myse l f , a n d others t o the L i n n e a n Socie ty , an even 
more exhaust ive s u m m a r y of the f ac t s has been p u b l i s h e d 
b y D r Boure l -Ronc ie r e , i n the ' A r c h i v e s de Medec ine Navale ." 
The d i s t i n g u i s h e d au thor does f u l l j u s t i ce t o t h e w r i t i n g s 
of E n g l i s h h e l m i n t h o l o g i s t s , and dwe l l s , w i t h emphasis , u p o n 
t h e finds and i n t e rp r e t a t i ons of L e w i s , M a n s o n , and B a n c r o f t . 
I n c i d e n t a l l y , also, he comments u p o n S i r Joseph F a y r e r ' s ea r ly 
r e c o g n i t i o n of the e t i o log i ca l i d e n t i t y of haeinato-chylur ia a n d 
elephantiasis , o n o ther t h a n h e l m i n t h i c g rounds . T h e f r e q u e n t 
concurrence of the t w o affect ions h a d especial ly s t r u c k S i r J . 
F a y r e r as p o i n t i n g t o a p robab le c o m m o n o r i g i n . H e h a d also 
surmised t h a t t h e d isorders m i g h t be due to parasi tes . N 

D r Boure l -Ronc ie r e , a l i ke w i t h the cau t i on , p rec i s ion , a n d 
l o g i c a l r eason ing of a c u l t u r e d savant, concludes h is elabo
ra te r ev i ew i n the f o l l o w i n g t e r m s : — " There are t h e f ac t s . 
C e r t a i n l y , m a n y po in t s r e m a i n obscure, m a n y p rob l ems a w a i t a 
so lu t ion , a n d the last w o r d has n o t been said on t h e ac tua l p a r t 
w h i c h the parasi te p lays i n the pathogenesis o f t h e a f fec t ions 
above enumera ted—i t s mode of a c t i on , the i m p o r t a n c e o f i t s 
ro l e , t he e x t e n t of i t s p a t h o l o g i c a l d o m a i n , t h e h a b i t a t o f i t s 
p rogen i to r s , t h e i r i d e n t i t y , a n d so f o r t h . A l l these quest ions 
w i l l o n l y be e luc ida ted b y necroscopic researches, w h i c h a t 
present r e m a i n absolu te ly w a n t i n g . ' " ^ 

" H o w e v e r , n o t w i t h s t a n d i n g the doub t s w h i c h hover over t h e \ 
f u t u r e value of these cur ious discover ies , i t is d i f f i c u l t n o t t o I 
recognise t h e i r impor t ance i n the s t u d y of c e r t a i n t r o p i c a l j 
d iseases—which up to the present t i m e have been a t t r i b u t e d to j 
vague and u n d e t e r m i n e d causes—haemato-chyluria and ele- ! 
p h a n t o i d af fec t ions p r i n c i p a l l y . A p a r t f r o m t h e in t e re s t w h i c h 
attaches to the n a t u r a l h i s t o r y of the nemato ids , t h e y raise , i n 
effect , e t i o log i ca l a n d p r o p h y l a c t i c questions, t h e e x t r e m e i m 
por tance of w h i c h we bel ieve i t w o u l d be needless t o d e m o n 
strate . I t is g r e a t l y to be des i red t h a t the researches shou ld 
be t a k e n up i n o ther par t s of the g lobe , where e n d e m i c i t y a n d 
perhaps grea ter f a c i l i t i e s f o r necroscopic i n v e s t i g a t i o n w o u l d 
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r e n d e r t h e m f r u i t f u l — C o c h i n - C h i n a , T a h i t i , & c . F r e s h o b 
se rva t ions are necessary t o c o n f i r m t h e first a n d t o fill u p 
n o t a b l e gaps . T h e w a y has been b r i l l i a n t l y opened b y t h e 
E n g l i s h a n d B r a z i l i a n p h y s i c i a n s . L e t o u r co l leagues i n t h e 
F r e n c h co lonies p u t t h e i r shou lde r s t o t h e w h e e l ; t h e y have 
b e f o r e t h e m a vas t field o f s t u d y t o e x p l o r e . ' " \ 

7 S ince t h e above r e m a r k s were w r i t t e n I have r e c e i v e d severa l 
c o m m u n i c a t i o n s f r o m D r B a n c r o f t , a n d also o the r s f r o m D r s 
da S i l v a L i m a , A r a u j o , A s s i s Sousa, Pa t e r son , H a l l , o f B a h i a — y 
t h e t w o las t n a m e d b e i n g E n g l i s h p h y s i c i a n s i n p r a c t i c e t h e r e . 
I r e g r e t t h a t I can do l i t t l e m o r e t h a n r e f e r t o t h e w r i t i n g s o f 
these a u t h o r s i n t h e B i b l i o g r a p h y b e l o w ; b u t I m a y observe t h a t , 
D r s P a t e r s o n a n d H a l l have asce r t a ined t h a t t h e p r o p o r t i o n o f 
t h e p o p u l a t i o n o f B a h i a a f f e c t e d b y F i l a r i a i s 8 3 pe r cen t . O u t 
o f 309 persons e x a m i n e d , 26 h a d haematozoa, w h i c h i s , r o u g h l y , 
one i n t w e l v e , o r m o r e s t r i c t l y , 8*666 p e r c en t . ^ 

A m o n g s t r e c e n t m e m o i r s t h a t b y S i r J . F a y r e r , r e a d t o t h e 
E p i d e m i o l o g i c a l Soc i e ty o n t h e 5 t h o f F e b r u a r y , 1879, deserves 
especia l a t t e n t i o n . I n r e g a r d t o i t s s i g n i f i c a n c e , I have o n l y 
space t o r e m a r k t h a t , m u c h as w e m a y r e g r e t t h e l i t t l e i n t e r e s t 
s h o w n b y o u r h o s p i t a l phys i c i ans a n d surgeons i n t h i s sub jec t , 
i t i s p a r t i c u l a r l y g r a t i f y i n g t o see e x p e r i e n c e d I n d i a n o f f i ce r s 
l i k e S i r J . F a y r e r , M r M a c n a m a r a , a n d D r J o h n M u r r a y , c o m 
i n g f o r w a r d b o t h t o a i d a n d r e n d e r h o m a g e t o t h e i r j u n i o r 
col leagues i n E a s t e r n pa r t s , w h o are success fu l ly l a b o u r i n g t o 
advance t h e cause o f h e l m i n t h o l o g y a n d sc i en t i f i c m e d i c i n e . 

I n c o n c l u d i n g t h i s s u b j e c t I m a y observe, t h a t one o f t h e 
g rea t e s t h i n d r a n c e s t o t h e due r e c o g n i t i o n o f t h e r e m a r k a b l e p a r t 
p l a y e d b y paras i tes i n t h e p r o d u c t i o n o f h u m a n endemics a n d 
a n i m a l ep izoot ics arises f r o m t h e c i r c u m s t a n c e t h a t n o i n c o n 
s ide rab le n u m b e r o f m i n u t e w o r m s m a y i n f e s t a h o s t w i t h o u t 
o b v i o u s i n j u r y . T h i s i m m u n i t y p roves n o t h i n g . I f , f o r example , 
w e t a k e t h e case o f Trichina w e find t h a t several m i l l i o n s o f 
entozoa m a y e x i s t i n t h e h u m a n , o r , a t a l l events , i n t h e a n i m a l 
bea re r , w i t h o u t p r o d u c i n g any s y m p t o m of d i s c o m f o r t . I n such 
cases i t i s n o t poss ib le t o d e t e r m i n e t h e s t r i c t l i m i t s o f h e a l t h 
a n d d isease ; never the less , w e r e w e t o d o u b l e t h e a m o u n t o f 
i n f e c t i o n , t h e i m a g i n a r y l i n e o f d e m a r c a t i o n is a t once b r i d g e d 
ove r a n d t h e paras i tes become a c k n o w l e d g e d as d i r e c t l y 
r e spons ib l e f o r g r a v e s y m p t o m s w h i c h m a y even p r o v e f a t a l t o 
t h e bearer . A g a i n , t h e r e l a t i v e s t r e n g t h a n d size o f t h e i n f e c t e d 
h o s t c o n s t i t u t e f a c t o r s t h a t m a t e r i a l l y l i m i t t h e p o w e r of t h e 



202 PARASITES OF MAN 

parasi te f o r i n j u r y . W h e r e the entozoa are o f m i n u t e size, 
a n d where t h e i r i n j u r i o u s ac t i on is p r i m a r i l y due t o t h e 
mechanica l obs t ruc t ions they set up , i t is clear t h a t t h e 
v i ru l ence of the he lminth iases , or r e s u l t i n g diseased cond i t i ons , 
w i l l m a i n l y depend u p o n the n u m b e r of i n t r u d e r s . 

A n o t h e r cons idera t ion o f the h ighes t value i n r e l a t i o n t o 
ep idemio logy genera l ly , and more especial ly i n r e g a r d t o t h e 
p r ac t i c a l ques t ion as t o the best methods o f s t a m p i n g ou t para
s i t i c plagues, is t h a t w h i c h re fe r s t o the l i f e - h i s t o r y o f t h e 
entozoon i t s e l f . I t m u s t be obvious t h a t i n a l l cases where the 
i n t e rmed ia t e host can be cap tu red a n d des t royed , the l i f e - c y c l e 
of the parasi te can be b r o k e n a n d i n t e r r u p t e d , a n d i f thus 
b r o k e n , there is an end t o the f u r t h e r p r o p a g a t i o n o f the 
species. The k n o w l e d g e t h a t we have acqu i r ed b y e x p e r i 
m e n t a l research i n t h i s connec t ion has a l ready enabled us t o 
set a l i m i t upon the prevalence of ce r t a in w e l l - k n o w n disorders , 
such as T r i c h i n o s i s , Cestode- tuberculos is , a n d so f o r t h . I n 
the case of epizoot ics , however , w h i c h are i n d i r e c t l y due t o t h e 
ac t ion of i n t e r m e d i a r y hosts t h a t cannot be r e a d i l y cap tu red o r 
des t royed , t h e n our power o f a r r e s t i n g t h e disease is c o m 
p a r a t i v e l y l i m i t e d . I n the present case i t is p r o b a b l y n o t 
necessary e i ther tha t a dead or l i v i n g m osqu i t o shou ld be 
swa l lowed to insure i n f e c t i o n ; b u t i t is necessary t h a t the 
paras i t i c larvae shou ld have d w e l t w i t h i n t h e mosqu i to i n 
o rde r to a r r i v e at the h ighes t stage of l a r v a l g r o w t h p r i o r t o 
t h e i r re-entrance w i t h i n the h u m a n t e r r i t o r y . U n d o u b t e d l y , 
the larvae are swa l lowed w i t h po tab le wa te r s . P e r f e c t filtra
t i o n before use w o u l d ce r t a in ly check, i f i n course o f t i m e i t 
d i d n o t t o t a l l y e x t i n g u i s h several of the m a n y v i r u l e n t diseases 
t h a t n o w a f f l i c t the i n h a b i t a n t s of w a r m c l imates . 

I t is w i t h re luctance t h a t I t e r m i n a t e t h i s a r t i c l e , b u t i n 
t h e c lo s ing pages of t h i s w o r k ( B o o k I I , Sec t ion V ) I hope 
to a d d a f e w more pa r t i cu l a r s i n re ference t o L e w i s ' s la tes t 
researches. 

B I B L I O G R A P H Y ( N O . 2 3 ) . — A r a u j o , A. J. P da Silca, f f M e -
m o r i a sobre a F i l a r i o s e / ' & c , Bah ia , 1875 ; see also f A r c h , de 
M e d . N a v . / 1875 and 1 8 7 8 . — B a n c r o f t , J., "Cases of F i l a r i o u s 
Disease/" i n ' P a t h o l o g i c a l Soc. Trans." f o r 1878, v o l . x x i x , 
p . 4 0 7 . — B o u r e l - R o n c i e r e , " Besume o f a n d C o m m e n t a r v u p o n 
the w r i t i n g s of S i lva L i m a , S i lva A r a u j o , a n d o t h e r s / " i n 
' A r c h , de M e d . Nav . " f o r M a r c h , 1 8 7 8 . — I d e m , " P a t h o l o g i e 
exo t ique . D e Fhematozoaire nemato'ide de F h o m m e et de son 
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importance pathogenique, d* apres les travaux Anglais et 
B r e z i l i e n s des de rn i e r e s a n n e e s i b i d . , f o r A u g u s t a n d Sep t . , 
p . 113-134 a n d p . 192 -214 , 1 8 7 8 . — C o b b o l d , T. S., " D i s c o v e r y 

o f t h e A d u l t R e p r e s e n t a t i v e o f M i c r o s c o p i c F i l a r i a e / ' ' L a n c e t / 
J u l y , 1877 , p . 70.—Idem, ' O n Filaria Bancrofti,' ibid. O c t . , 1877 , 
p . 4 9 5 . — I d e m , " V e r i f i c a t i o n o f Haematozoa l D i s c o v e r i e s i n 
A u s t r a l i a a n d E g y p t / ' ' B r i t . M e d . J o u r n . / J u n e , 1 8 7 6 . — I d e m , 
" O b s . o n H a e m a t o z o a / ' ' V e t e r i n a r i a n / Oc tobe r , 1 8 7 3 . — I d e m , 
" R e m a r k s o n t h e O v a o f a n o t h e r U r i n a r y Pa ras i t e ( i n t h e p a p e r 
o n ' B i l h a r z i a ' ) f r o m N a t a l / ' ' B r i t . M e d . J o u r n . / J u l y 2 7 t h , 
1872 , p . 89 ; see also B i b l . N o . 1 2 . — I d e m , " E n t o z o a i n R e l a t i o n 
t o t h e P u b l i c H e a l t h " ( va r ious pape r s ) , ' M e d . T i m e s a n d G a z . / 
J a n . a n d F e b . , 1 8 7 1 . — I d e m , ' W o r m s ' (1. c , p . 151) , 1 8 7 2 . — 
Idem, " H a e m a t o z o a ; F r e s h D i s c o v e r i e s b y L e w i s , * ' ' L a n c e t 3 

f o r F e b . 6, 1 8 7 5 . — I d e m ( b r i e f n o t i c e ) , t h e ' V e t e r i n a r i a n / 
p . 209 , M a r c h , 1 8 7 5 . — I d e m , " O n t h e D i s c o v e r y o f t h e I n t e r 
m e d i a r y H o s t o f Filaria sanguinis hominis," ' L a n c e t / J a n . 12 , 
1878 , p . 6 9 . — I d e m , " O n t h e q u e s t i o n o f P r i o r i t y o f D i s c o v e r y / ' 
R e p . o f M e d . Soc. o f L o n d . , i n ' L a n c e t / M a r c h 30 , 1878 , 
p . 4 6 5 . — I d e m , ' M o s q u i t o e s a n d Fi la r iae 3 ( e x p l a n a t o r y n o t e ) , i n 
' B r i t . M e d . J o u r n . / M a r c h 16, 1878, p . 3 6 6 . — I d e m , " O n t h e 
L i f e - h i s t o r y o f Filaria Bancrofti, as e x p l a i n e d b y t h e d iscover ies 
o f W u c h e r e r , L e w i s , B a n c r o f t , M a n s o n , Sons ino , m y s e l f , a n d 
o t h e r s / ' " R e p o r t o f t h e P r o c e e d , o f t h e L i n n e a n Soc."' f o r 
M a r c h 7, 1878 , i n ' P o p . Science R e v . / A p r i l , 1878 ; a n d 
a f t e r w a r d s p u b l i s h e d in extenso i n ' J o u r n a l L i n n . S o c . / O c t . 3 1 , 
1 8 7 8 . — I d e m , " O n Filaria Bancrofti," i n P a r t i v o f a series o f 
papers o n t h e Paras i tes o f M a n , i n t h e ' M i d l a n d N a t u r a l i s t / 
A u g u s t , 1 8 7 8 . — I d e m , " O n Filaria sanguinis hominis," i n a 
l e t t e r t o t h e ' L a n c e t / J u l y 13, 1878, p . 6 4 . — I d e m , " F i l a r i a e 
a n d L e p r o s y ' * (case f r o m B a n c r o f t ) ; ' L a n c e t / F e b . 1 , 1 8 7 9 . — 
Corre, A., " N o t e sur l ' h e l m i n t h e r e n c o n t r e dans les u r i n e s 
h e m a t o - c h y l e u s e s / ' ' R e v . des Sc i . N a t . / 1 8 7 2 . — C o s s e , " S u r 
l ' h e l m i n t h e r e n c o n t r e p a r W u c h e r e r e t C r e v a u x / ' & c , ' R e v . 
M o n t p e l l i e r / t o r n , i , p . 1 9 0 . — C o u t o , A., " T h e s e de c o n c o u r s o / " 
B a h i a , 1872 . — Crevaux, J., ' D e l ' h e m a t u r i e chyleuse , & c . / ' 
1872 ; also i n L ' U n i o n M e d i c a l e / 1872 (abs. i n r B r i t . M e d . 
J o u r n . / J u l y , 1872 , p . 1 0 0 ) ; also i n ' A r c h , de M e d . N a v . / 
1 8 7 4 ; a n d i n ' J o u r n . de F A n a t . - e t de l a P h y s i o l . / 1875 (see 
also S i l v a L i m a ) . — D a v a i n e , G, ' T r a i t e / 2 n d e d i t . , p . 9 4 4 ; 
' Haema tozoa i r e s / supp . , 1877 — F a y r e r , Sir J., " F i l a r i a sang . 
h o r n . / * ' L a n c e t / M a r c h 16, 1878, p . 3 7 6 . — Idem, " E l e p h a n -
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tiasis A r a b u m , " ' M e d . T imes a n d Gaz . / Dec . 1, 1877, p . 588 ; 
" O n the Re l a t i on of Filaria sanguinis hominis t o the E n d e m i c 
Diseases of I n d i a / ' i n the ' L a n c e t / F e b . 8 a n d 15, a n d r e 
p r i n t e d f r o m the ' M e d . T imes and G a z e t t e ' (same da te) , 1879. 
— G a b b , D. H., l e t t e r i n ' L a n c e t / Jane 22, 1 8 7 8 . — L e u c k a r t , 
1. c , s. 638, 1 8 7 6 . — L e w i s , T. K., " O n a Haematozoon i n H u m a n 
B l o o d / ' r S a n . C o m m . 8 t h R e p . / Ca lcu t ta , 1872 ; ' M e d . P ress / 
1873, p . 2 3 4 ; ' I n d i a n A n n . M e d . S c i . / 1 8 7 4 ; ' L o n d . M e d . 
R e c ' (abs. b y myse l f i n v o l . i , p . 5 ) , 1 8 7 3 . — I d e m , " Pa tho
l o g i c a l S ign i f icance of Nematode Haematozoa / ' ' T e n t h A n n . 
R e p . / 1873, Ca lcu t t a ( r e p r i n t ) , 1 8 7 4 ; ' I n d . A n n . / 1875 .— 
Idem, " Remarks r e g a r d i n g the Haematozoa f o u n d i n t h e 
S tomach of Gulex mosquito,33 ' P roc . A s i a t i c S o c of Benga l , " 
M a r c h , 1878, p . 8 9 . — I d e m , " F l a g e l l a t e d Organ i sms i n t h e 
B l o o d of Rats 3 3 ( be ing p o r t i o n o f a paper o n " T h e M i c r o s c o p i c 
Organisms f o u n d i n the B l o o d of M a n a n d A n i m a l s / ' i n ' 1 4 t h 
A n n u a l Repo r t of the San. C o m m . . w i t h the G o v t , of I n d i a ' ) , i n 
t h e ' Quar t . J o u r n . of M i c r . Sc ience / Jan . , 1 8 7 9 . — I d e m ( pub 
l i shed since the present a r t i c l e was w r i t t e n ) , " T h e N e m a t o i d 
Haematozoa of M a n / ' ibid., A p r i l , 1 8 7 9 . — L i m a , J. F. da Silva 
( w i t h Crevaux), ' M e m o r i a sobre h e m a t u r i a chylosa ou gordurosa 
des paizes quentes / e x t r a h i d a da ' Gazeta M e d i c a da B a h i a / 
1 8 7 6 ; repr . i n ' A r c h , de M e d . N a v . / D e c , 1878 (see also 
L e R o y de M e r i c o u r t ) . — M a g a l h d e s , Pedro S. de, " F i l a r i a s e m 
estado E m b r y o n a r i o , encontradas n ' agua t i d a como po tave l (agua 
da Car ioca ) , " ' 0 Progresso M e d i c o / Dezembro , 1877, p . 5 7 . — 
Idem, " N o t a sobre os nematoides encontrados no sedimento 
deposi to pela agua (potavel) da C a r i o c a / ' ' 0 P r o g . M e d . / 1 de 
Setemb. , 1878, p . 5 7 7 . — I d e m , " Caso de filariose de W u c h e r e r / 
ibid., 15 de Setemb. , 1878, p . 5 8 9 . — M a k i n a , M.D., " F i l a r i a i n 
C h y l u r i a / ' l e t t e r i n ' L a n c e t , ' Feb . 22, 1879, p . 2 8 6 . — M a n s o n , P., 
" Rep. o n Haematozoa," ' Customs Gaze t t e / N o . 33, J a n . - M a r c h , 
1877; see also ' M e d . T imes and Gaz. ' f o r N o v . 10, p . 513, N o v . 17, 
p . 538, and N o v . 24, p . 5 6 3 ; D e c 1, p . 589, 1 8 7 7 ; also J a n . ' 
1878 .— Idem, , " A d d i t i o n a l C a s e s / ' ibid., M a r c h 2, 9, 23, 1878. 
— I d e m , " O n Filaria sanguinis hominis, a n d on t h e M o s q u i t o 
considered as a N u r s e , " ' P r o c L i n n . Soc / M a r c h 7, 1 8 7 8 ; 
see also r epo r t i n ' N a t u r e / M a r c h 28, 1878, p . 439 . Idem, 
" O n Filaria sanguinis hominis, c l i n i c a l l y considered i n r e f e 
rence to Elephant ias i s , C h y l u r i a , a n d a l l i ed Diseases," ' Rep . of 
M e d . Soc. of L o n d . / i n ' L a n c e t / M a r c h 30, 1 8 7 8 . — I d e m , 
" F u r t h e r Observat ions on Filaria sanguinis hominis,33 " M e d . 
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Rep."* f o r A p r i l — S e p t . , 1877 , i n ' C u s t o m s Gaze t t e , ' S h a n g h a e , 
1 8 7 8 . — L i n n , " T h e D e v e l o p m e n t o f t h e Filaria sanguinis homi
nis," ' M e d . T i m e s a n d Gaz. ' f o r D e c . 28 , 1878, p . 7SI.—Meri
court, A. Le Roy de, i n A p p e n d i x t o an a r t . e n t i t l e d " N o u v e l l e 
phase de l a q u e s t i o n r e l a t i v e a l a n a t u r e p a r a s i t a i r e de l a 
c h y l u r i e . D e c o u v e r t e d u r e p r e s e n t a n t a d u l t e de l a ' F i l a i r e de 
W u c h e r e r , ' " p a r l e D r da S i l v a L i m a , f r o m t h e ' Gaz. M e d . da 
B a h i a , ' Sept . , 1 8 7 7 ; see also t h e ' L a n c e t , ' J a n . , 1878, p . 22 
( e d i t o r i a l n o t i c e ) . — M o u r a , J . de, ' T h e s e de Concour so , ' 1 8 7 7 . — 
O'Neill, " O n C r a w - c r a w , " ' L a n c e t , ' F e b . , 1 8 7 5 . — Pareira, A. P., 
" O n B i l h a r z i a a n d C h y l u r i a , " ' Gazeta M e d . da B a h i a , ' N o . 9, 
1877 "-(noticed i n ' L a n c e t , ' F e b . 2 , 1 8 7 8 ) . — S a l i s b u r y , J. U., 
" O n t h e P a r a s i t i c f o r m s deve loped i n P a r e n t E p i t h e l i a l Ce l l s 
o f t h e U r i n a r y a n d G e n i t a l O r g a n s , " ' H a y ' s A m e r i c a n J o u r n . , ' 
v o l . i v , 1868 , p . 3 7 6 . — S a n t o s , F. dos, i n ' Gaz. M e d . da B a h i a , ' 
M a r c h , 1 8 7 7 . — S o nsino, P., ' R i c h e r c h e , ' & c , 1 8 7 4 ; ' D e l i a 
B i l h a r z i a , ' & c , 1 8 7 6 ; ' S u g l a E m a t o z o i , ' & c , 1876 (see B i b l . 
N o . 1 2 ) . — I d e m , " O n t h e D i a g n o s i s o f E m b r y o s o f F i l a r i a , " i n 
h i s paper ' S u l l ' A n c h y l o s t o m a d u o d e n a l e ; ' ' E s t r . d a l l I m p a r -
z i a l e , ' 1 8 7 8 . — S o u s a , M. de A., ' M e m o r i a sobre a E l e p h a n t i a s i s 
do e s c r o t o / B a h i a , 1 8 7 8 . — W u c h e r e r , 0., " N o t i c i a P r e l i m i n a r , " 
& c , ' Gaz. M e d . da B a h i a , ' D e c , 1 8 6 8 . — I d e m , ' Sobre H e m a 
t u r i a no B r a z i l , ' ibid., Sep t . , 1 8 6 9 ; see also " M e r i c o u r t ' s t r a n s . 
( D e l ' h e m a t u r i e i n t e r t r o p i c a l e observee au B r e z i l ) , " ' A r c h , de 
M e d . N a v . , ' p . 1 4 1 , 1870, a n d t h e f u l l e r re fe rences q u o t e d i n 
m y m e m o i r ; ' L i n n . Soc. J o u r n . , Z o o l . , ' v o l . x i v , p . 368 . 

Filaria Loa, G u y o t . — A l t h o u g h f u r t h e r e x a m i n a t i o n s o f t h i s 
w o r m w i l l p r o b a b l y r e s u l t i n p l a c i n g i t i n some o t h e r genus 
t h a n Filaria, y e t i t i s b y no means c lear t h a t D i e s i n g was r i g h t 
i n p l a c i n g i t w i t h t h e genus Dracunculus. I t h e r e f o r e a b a n d o n 
t h e n o m e n c l a t u r e a d o p t e d i n m y p r e v i o u s t r ea t i s e . A c c o r d i n g 
t o t h e s u r g e o n , G u y o t , w h o made seven separate voyages t o t h e 
coast o f A n g o l a , these w o r m s canno t be c o n f o u n d e d w i t h t h e 
D r a c u n c u l u s . T h e y are q u i t e w h i t e , a n d r e l a t i v e l y m u c h 
t h i c k e r t h a n g u i n e a - w o r m s . U n d e r t h e t i t l e o f Filaria oculi 
M o q u i n - T a n d o n has spoken o f c e r t a i n s m a l l nematodes as " n o t 
u n c o m m o n i n t h e negroes o f t h e A n g o l a c o a s t ; " a n d he g ives 
o t h e r l oca l i t i e s w h e r e i t occurs . T h e w o r m s are i d e n t i c a l w i t h 
those d e s c r i b e d b y G u y o t as d w e l l i n g benea th t h e con junc t ivae o f 
negroes a t C o n g o a n d i n t h e G a b o o n r e g i o n g e n e r a l l y . T h e 
pa ras i t e is r a t h e r m o r e t h a n an i n c h a n d a q u a r t e r i n l e n g t h , 
b e i n g p o i n t e d a t one end a n d b l u n t a t t h e o the r . I t is t e r m e d 
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Loa b y the nat ives , w h o state t h a t a f t e r a p e r i o d o f several 
years t h e w o r m v o l u n t a r i l y qu i t s the o r g a n . T h e disease i s 
t hus n a t u r a l l y cured . T h i s parasi te en joys a t o l e r a b l y w i d e 
geographica l d i s t r i b u t i o n , as i t has been observed b y C l o t B e y 
i n a negress w h o h a d come f r o m t h e t o w n of M o n p o x , s i t ua t ed 
o n the banks of the R i v e r M a g d a l e n a ; b y S i g a u d , w h o saw one i n 
t h e eye of a negress i n B r a z i l ; b y B l o t , a t M a r t i n i q u e , w h o 
saw t w o i n a negress o r i g i n a l l y f r o m G u i n e a ; b y B a j o n , w h o 
m e t w i t h one i n a l i t t l e neg ro g i r l w h o h a d come f r o m Guade
loupe ; b y M o n g i n , w h o f o u n d one i n a negress w h o h a d been 
l i v i n g i n the I s l a n d of San D o m i n g o ; a n d b y L e s t r i l l e , w h o 
r e m o v e d one f r o m beneath t h e c o n j u n c t i v a o f a neg ro w h o 
came f r o m Gaboon. 

B I B L I O G R A P H Y ( N o . 2 4 ) . — D a v a i n e , 1. c , p . 8 3 9 . — Q u y o n , 
' G a z . M e d . de Paris," p . 106, 1 8 4 1 , and i n - " M i c r . J o u r n . a n d 
S t r u c t . Record," p . 40 , 1842, a n d i n ' D u b l i n J o u r n . / v o l . x x v , 
p . 455 , 1 8 3 9 — Idem, ' C o m p t . R e n d u s / to rn , l i x , p . 743, 1865 .— 
Guyot, i n ' M e m . par A r r a c h a i t / p . 228, 1805 .—Ki i chenme i s t e r , 
1. c , s. 3 2 2 . — L e s t r i l l e , i n Gervais a n d V a n Beneden 's ' Z o o l . 
M e d . / 1859, also q u o t e d b y Dava ine , 1. c , 2 n d ed i t . , p . 8 4 0 . — 
Leuckart, 1. c , s. 6 1 9 . — M o q u i n - T a n d o n , A., ' Z o o l . M e d . / H u l m e ' s 
ed i t . , p . 363, 1861 . 

Filaria lentis, D i e s i n g . — T h i s is a d o u b t f u l species. T h e 
w o r m was f i r s t d iscovered b y N o r d m a n n , i n a case o f l e n t i c u l a r 
cataract under the care o f V o n Gra fe , a n d i t was a f t e r w a r d s 
f o u n d b y J u n g k e n i n a s i m i l a r r eco rded b y S iche l . 
The re is also the instance descr ibed b y Gescheidt , i n w h i c h V o n 
A m m o n operated, a n d f r o m w h i c h b r i e f desc r ip t ions o f t h e 
w o r m have gene ra l ly been t a k e n . I n t h i s case the re were th ree 
w o r m s , t w o m e a s u r i n g about s " a n d t h e t h i r d —" i n l e n g t h . I n * 
J u n g k e n ' s case ( e x h i b i t e d b y Q u a d r i , o f Nap les , a t Brussels) the 
w o r m was more t h a n § " l o n g . I n another case, r e p o r t e d b y M . 
Pano , t h e w o r m was somewhat less t h a n l o n g . T h e r e i s no 
ce r t a in evidence t h a t any of these va r ious w o r m s h a d deve loped 
sexual organs i n t h e i r i n t e r i o r . I t is t r u e t h a t the r e p r o d u c t i v e 
organs were descr ibed i n t w o of the w o r m s obse rved b y 
G e s c h e i d t ; b u t a f t e r a due cons idera t ion of a l l t h e f a c t s I 
f e a r w e m u s t conclude t h a t a l l the w o r m s i n ques t ion w e r e 
s e x u a l l y - i m m a t u r e a n d w a n d e r i n g nematodes, pos s ib ly r e f e r a b l e 
t o G u r l t ' s Filaria lacrymalis, as K i i c h e n m e i s t e r l o n g ago 
suggested. 

B I B L I O G R A P H Y ( N o . 2 5 ) . — C o b b o l d , ' E n t o z o a / p . 3 3 2 . — D a -
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vainc,\. c , p . 8 2 1 et seq.—Diesing, ' Sys t . H e l m . / p . 6 2 5 . — 
Fano, ' T r a i t e des M a l a d . des Y e u x / t o r n , i i , p . 498 ; a n d i n 
' H o c . de M e d . V e t . / p . 140, 1869 ; q u o t e d b y D a v a i n e , p . 8 3 1 . 
— G e s c h e i d t , A m n i o n ' s ' Z e i t s c b . , ' 1833, s. 4 3 5 . — L e u c k a r t , 1. c , 
B d . i i , s. 6 2 2 . — N o r d m a n n , ] . c., B i b l . N o . 2 , s. 7,1832.—Sichel, 
' I c o n o g r . O p h t h . / p . 707, 1859 . 

Filaria labial is, P a n e . — T h i s is a filiform c y l i n d r i c a l w o r m 
m e a s u r i n g a n i n c h a n d a q u a r t e r i n l e n g t h . T h e m o u t h i s 
' a rmed w i t h f o u r papil lae a r r a n g e d i n t h e f o r m o f a cross. T h e 
t a i l o f t h e f e m a l e i s b l u n t , t h e v a g i n a l o u t l e t b e i n g p l a c e d a t a 
v e r y s h o r t d i s t ance f r o m i t s e x t r e m i t y , a n d a l i t t l e above o r i n 
f r o n t o f t h e anus . T h i s pa ras i t e was f o u n d b y a m e d i c a l 
s t u d e n t a t N a p l e s . I t o c c u p i e d t h e c a v i t y o f a p u s t u l e i n t h e 
u p p e r l i p , g i v i n g r i se t o cons ide rab le i r r i t a t i o n . O n l y t h e m a l e 
w o r m is a t p resen t k n o w n . 

B I B L I O G R A P H Y ( N o . 2 6 ) . — D a v a i n e , 1. c , e d i t , i i , S y n o p s i s , 
p . 1 0 7 - — L e u c k a r t , 1. c. ( w i t h a fig.), B d . i i , s. 6 1 6 . — P a n e , 
" N o t a d i u n e l m i n t e n e m a t o i d e , " i n ' A n n a l i d e l l ' A c a d , d e g l i 
a s p i r a n t i N a t u r a l i s t i / N a p o l i , ser. 3, v o l . i v , 1864 . 

Filaria hominis oris, L e i d y . — I n t h e fifth v o l u m e o f t h e 
' P r o c e e d i n g s o f t h e P h i l a d e l p h i a A c a d e m y of N a t u r a l S c i e n c e s ' 
(1850 , p . 117) D r L e i d y f u r n i s h e s t h e f o l l o w i n g d e s c r i p t i o n o f 
t h i s w o r m as g a t h e r e d f r o m t h e e x a m i n a t i o n o f a s i m p l e spe
c i m e n p r e s e r v e d i n a l c o h o l , a n d l a b e l l e d as h a v i n g b e e n 
" o b t a i n e d f r o m t h e m o u t h o f a c h i l d . " B o d y w h i t e , opaque, 
t h r e a d - l i k e ; m o u t h r o u n d , s i m p l e ; p o s t e r i o r e x t r e m i t y obtuse , 
f u r n i s h e d w i t h a sho r t , c u r v e d , e p i d e r m a l h o o k l e t , i n l e n g t h , 
b y — l

w " i n d i a m e t e r a t base. D r L e i d y o f f e r s some specula
t i o n s as t o i t s o r i g i n , b u t f r o m w h a t e v e r source t h e w o r m was 
o b t a i n e d b y t h e bearer , i t seems t o be an i m m a t u r e f o r m . I t s 
l e n g t h is five inches a n d seven l i ne s . 

Filaria (Nematoideum) trachealis, B r i s t o w e a n d R a i n e y . — 
T h i s i s a n o t h e r v e r y d o u b t f u l w o r m . I t was o r i g i n a l l y de
s c r i b e d i n t h e ' P a t h o l o g i c a l S o c i e t y ' s T r a n s a c t i o n s ' f o r 1855. 
I t e v i d e n t l y represen ts o n l y a j u v e n i l e s tage of g r o w t h o f some 
species o f r o u n d w o r m . R a i n e y d i s cove red a cons ide rab le 
n u m b e r o f these w o r m s i n t h e t r achea a n d l a r y n x of a p e r s o n 
w h o d i e d f r o m a disease a f f e c t i n g t h e l o w e r e x t r e m i t i e s . I n 
d i v i d u a l l y the paras i tes measured abou t the i n l e n g t h . 

Strongijlus (Filaria) bronchialis, R u d o l p h i . — T h i s is a s m a l l 
n e m a t o d e . T h e m a l e measures r a t h e r m o r e t h a n h a l f an i n c h , 
w h i l s t t h e f e m a l e is u p w a r d s o f an i n c h i n l e n g t h . T h e cauda l 
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appendage of t h e male is f u r n i s h e d w i t h a b i l o b e d , m e m 
branous , ha l f -be l l - shaped bursa . T h i s sur rounds the c loacal 
ou t le t , t he l a t t e r concea l ing a double s p i c u l u m . T h e t a i l o f 
the female is sharp ly p o i n t e d , the aual o r i f i ce b e i n g p laced a 
l i t t l e i n f r o n t or above. T h e b o d y is f i l i f o r m , o f a pale y e l l o w 
color . I t is about ±" b r o a d i n the male, and i n the f e m a l e . 
The mode of r e p r o d u c t i o n is v i v i p a r o u s . 

The o r i g i n a l specimens were d iscovered b y T r e u t l e r i n 
Germany , d u r i n g the w i n t e r of 1791 , i n the b r o n c h i a l g lands o f 
an emaciated subject , w h i l s t those sent t o D i e s i n g f o r desc r ip 
t i o n were discovered b y D r F o r t s i t z a t K l a u s e n b e r g , i n T r a n s y l 
vania , i n the l u n g s of a b o y s ix years o l d . D i e s i n g a n d 
W e i n l a n d suggested the i d e n t i t y of Filaria bronchialis a n d 
Strongylus longevaginatus, w h i l s t K i i c h e n m e i s t e r w e n t f u r t h e r , 
a n d pronounced t h e m to be one a n d the same species. 

B I B L I O G R A P H Y ( N O . 2 7 ) . — C o b b o l d , f E n t o z . / p . 3 5 7 . — D a v a i n e , 
' S y n o p s . / 1. c , r Synopsis ' c i x . — K i i c h e n m e i s t e r , 1. c , E n g . ed i t . , 
p . 3 8 1 . — L e u c k a r t , 1. c , s. 6 1 8 . — T r e u t l e r , F. A., " D e v e r m i b u s 
f i l i f o r m i b u s (Hamularia lymphatica) i n g l a n d u l i s cong loba t i s 
b r o n c h i o r u m r e p e r t i s / " i n ' Obs. P a t h o l . A n a t . / 1 7 9 3 . — W e d h , 
' D i e i m Menschen v o r k o m m e n d e n H e l m i n t h e n ' ( quo ted b y 
L e u c k a r t ) , W i e n , 1862, s. 22 . 

Fustrongylus gigas, D i e s i n g . — T h i s is b y f a r t h e l a rges t 
nematode k n o w n to science, the male somet imes m e a s u r i n g a 
f o o t i n l e n g t h and the f ema le more t h a n th ree f ee t , w h i l s t t h e 
b r e a d t h of the b o d y reaches h a l f an i n c h at t h e t h i c k e s t p a r t . 
T h o u g h f o r t u n a t e l y v e r y ra re i n m a n , t h i s w o r m is k n o w n to 
occur i n a g rea t v a r i e t y of an imals , especial ly i n weasels. 
A c c o r d i n g to W e i n l a n d a n d Jackson , i t is p a r t i c u l a r l y a b u n 
dan t i n the k i d n e y of the N o r t h A m e r i c a n m i n k (Mustela 
visor), d e s t r o y i n g the substance of the o r g a n , t h e w a l l s o f 
w h i c h become the seat of calcareous deposi t . I t has been 
f o u n d i n t h e d o g , w o l f , puma , g l u t t o n , raccoon, coa t i , o t t e r , 
seal, o x , a n d horse. 

T h e b o d y of the a d u l t w o r m is c y l i n d r i c a l , more or less r e d 
i n color , a n d somewhat t h i c k e r b e h i n d . than i n f r o n t . T h e 
head is b r o a d l y obtuse, t he m o u t h b e i n g supp l i ed w i t h s i x 
smal l , w a r t - l i k e papillae, t w o of w h i c h cor respond w i t h t h e 
commencemen t of the t w o l a t e r a l l ines of t h e b o d y . These 
l ines are also d i s t i ngu i shab l e f r o m o ther s ix l o n g i t u d i n a l l ines 
t r a v e r s i n g the body f r o m end to end b y the presence of v e r y 
m i n u t e papillae w h i c h are less closely a r r a n g e d t o w a r d s t h e 
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c e n t r e ( L e u c k a r t ) . T h e t a i l o f t h e m a l e shows a s i m p l e , 
t h i c k , cup - shaped b u r s a , w h i c h is d e s t i t u t e o f r ays , a n d 
p a r t l y conceals t h e s i m p l e s p i c u l u m . T h e t a i l o f t h e f e m a l e 
i s b l u n t and p i e r c e d b y t h e c e n t r a l l y p l a c e d a n a l o p e n i n g . 
T h e v u l v a i s s i t u a t e d near t h e h e a d i n t h e v e n t r a l l i n e . T h e 
e g g s are s t o u t a n d o v a l , m e a s u r i n g ggg" i n l e n g t h b y a b o u t 530" 
i n b r e a d t h . 

A s r e g a r d s d e v e l o p m e n t t h e r ecen t researches o f S c h n e i d e r 
have s h o w n t h a t c e r t a i n k i n d s o f f i s h p l a y t h e p a r t o f i n t e r 
m e d i a r y bearer . B a l b i a n i p r e s e r v e d t h e ova i n w a t e r f o r m o r e 
t h a n a yea r w i t h o u t t h e i r h a t c h i n g , a n d a l l h i s a t t e m p t s t o r ea r 
t h e larvae i n t h e i n t e s t i n e s o f t h e d o g b y d i r e c t e x p e r i m e n t 
f a i l e d . S i m i l a r f e e d i n g e x p e r i m e n t s u p o n fishes a n d r e p t i l e s 
also f a i l e d . T h e e m b r y o , w h e n r e m o v e d f r o m t h e e g g , measures 

i n l e n g t h . I t i s v e r m i f o r m , h a v i n g a p o i n t e d head a n d 
s i m p l e m o u t h . B a l b i a n i descr ibes t h e b u c c a l c a v i t y as c o n 
t a i n i n g a p r o t r a c t i l e s t y l e t . N o t w i t h s t a n d i n g t h e n e g a t i v e 
r e s u l t s o b t a i n e d b y B a l b i a n i ' s e x p e r i m e n t s o n fishes, S c h n e i d e r 
( f r o m a n a t o m i c a l da ta , w h i c h L e u c k a r t c o n f i r m s ) has p l a c e d i t 
a l m o s t b e y o n d q u e s t i o n t h a t t h e w o r m h i t h e r t o k n o w n as 
Filaria cystica i s t h e s e x u a l l y - i m m a t u r e Fustrongylus gigas. 
T h i s w o r m is f o u n d encys t ed b e n e a t h t h e p e r i t o n e a l m e m b r a n e 
i n Oalaxias scriba a n d Synbranchus laticaudatus. I t i s w o r t h y 
o f r e m a r k t h a t t h e genus Galax ias comes nearer t o t h e Sa l -
monidae t h a n t o t h e p i k e f a m i l y , w h i l s t t h e S y n b r a n c h i are 
t r o p i c a l oceanic fishes. P r o b a b l y t h e s e x u a l l y - i m m a t u r e w o r m 
occurs i n o t h e r fishes, especia l ly t h e Salmonidae. 

R e m a r k a b l y fine examples o f t h e a d u l t w o r m m a y b e seen 
i n t h e H u n t e r i a n C o l l e c t i o n , L i n c o l n ' s I n n , a n d i n t h e M u s e u m 
o f t h e R o y a l V e t e r i n a r y Co l l ege . T h e h u m a n e x a m p l e i s 
u n d o u b t e d l y g e n u i n e . T h e d issec t ions i n t h e H u n t e r i a n C o l 
l e c t i o n o f specimens w e r e made b y m e i n 1865 . O b j e c t i o n has 
been t a k e n t o m y d e s c r i p t i o n o f t h e oesophagus as " sp i r a l . " ' 
I n She ldon ' s spec imen i t i s c e r t a i n l y t w i s t e d u p o n i t s e l f , p r ec i s e ly 
i n t h e m a n n e r i n w h i c h D a v a i n e has also figured i t (' T r a i t e , " fig. 
68) ; b u t I c a n n o t h e r e g i v e f u r t h e r a n a t o m i c a l p a r t i c u l a r s . 
D r e l i n c o u r t f o u n d t w o w o r m s s e x u a l l y u n i t e d i n t h e k i d n e y . 
W h e n once t h e paras i tes have g a i n e d access t o t h i s o r g a n , 
r a p i d d e s t r u c t i o n o f t h e g l a n d u l a r substance f o l l o w s . U l t i 
m a t e l y t h e k i d n e y is r e d u c e d t o t h e c o n d i t i o n o f a m e r e c y s t o r 
b a g , w h i c h , besides t h e w o r m s , con ta in s a q u a n t i t y o f s angu ineo -
p u r u l e n t m a t t e r . F r e q u e n t l y o n l y one w o r m is p resen t , b u t 

14 
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of t ene r t w o or th ree . I n the k i d n e y o f a p u m a D ' A z a r a ' s 
f r i e n d , Noseda, f o u n d no less t h a n s ix w o r m s , w h i l s t K l e i n 
o b t a i n e d e i g h t f r o m the k i d n e y of a w o l f . 

B I B L I O G R A P H Y ( N O . 2 8 ) . — A z a r a , F. de, ' T h e N a t u r a l H i s t o r y 
of the Quadrupeds of Paraguay," t rans , f r o m the Spanish b y 
W . P . H u n t e r ; V a l p y ' s ed i t . , p . 43 , 1837 ; B l a c k ' s , 1838 ; 
F r e n c h edi t . , p . 313, 1 8 0 1 . — A l b e r s , ' B e i t r . z. A n a t . & c . , ' B d . i , 
s. 1 1 5 . — A u b i n a i s , ' R e v u e M e d . / 1846, p . 2 8 4 . — B a l b i a n i , 
" R e c h e r c h e s / " & c , ' C o m p t . R e n d . / 1869, p . 1 0 9 1 ; ' R e c . de 
M e d V e t . / 1870, p . h.—Bickford, " Spec, o f Sir. gigas f o u n d i n 
the K i d n e y of a D o g / * t h e ' V e t e r i n a r i a n / 1859, p . 3 1 2 . — 
Blainville, ' D i e t , des Sc i . N a t . / t a b . 2 9 . — B l a n c h a r d , ' A n n . 
des Sc i . N a t . / 1849, p . 1 8 6 . — I d e m , i n ' Cuv ie r ' s Regne A n i m a l ' 
(Masson's e d i t . ) , ' Les I n t e s t i n a u x / p . 57, p i . 2 7 . — B l a s i u s , ' Obs. , 
&c." ( w i t h f i g . of L u m b r i c u s i n r en ibus h o m i n i s ) , 1674, p . 125 .— 
Bobe-Moreau, i n ' J o u r n . de M e d . , ' t o rn , x l v i i . — B o e r h a a v e , 
' A p h o r i s m . / 1 728 .— Bremser (1. c , B i b l . 2 ) , s. 223 .—Chaber t , 
' T r a i t e des maladies v e r m , dans les A n i m a u x / 1 7 8 2 . — C h i a j e , 
' Comp. d. E l m i n t o g r . u m a n a / p . 1 0 6 . — C l a m o r g a n , J. de, ' L a 
Chasse de L o u p / 1583 (quo ted b y Dava ine , the w o r m s b e i n g 
descr ibed as " serpents et betes f o r t venemeuses "" ) .—Cobbold , 
' E n t o z . / p . 3 5 8 . — I d e m , ' Cata logue of E n t o z o a i n t h e M u s e u m 
of the R o y . C o l l . of S u r g . / " Descr . o f preps. N o s . 1 9 — 2 5 / " p . 3, 
1 8 6 6 . — I d e m , " P a r a s i t e s o f M a n / " ' M i d l a n d N a t u r a l i s t / D e c , 
1 8 7 8 . — C o l l e t - M e y g r e t , " M e m . sur u n ve r t r o u v e dans le r e i n 
d ' u n C h i e n , " i n ' J o u r n . de P h y s i q u e / & c , 1 8 0 2 . — C u v i e r , see 
Blanchard ( s u p r a ) . — I d e m , ' V o y a g e en S i c i l e / a n d i n ' A n n . 
des Sc i . N a t . / t o rn . x i . — B a v a i n e , C, ' T r a i t e / 1. c , deux ieme 
ed i t . , p . 271 et seq. ( w i t h f u l l l i t . r e f s . a t p . 2 9 0 ) . — D i e s i n g , 1. c , 
v o l . i i , p . 3 2 5 . — B u j a r d i n , 1. c , p . 1 1 3 . — F r a n k , F., " E i n S p u l -
w i i r m i n der U r i n b l a s e eines H u n d e s , " ' H u f e l a n d ' s J o u r n . , ' 
B d . x v i i i , s. 1 1 2 . — J a c k s o n , ' C a t a l o g u e of t h e B o s t o n M u s e u m , ' 
1847, p . 3 1 7 . — K l e i n , T. K , " A n a t o m i c a l D e s c r i p t i o n o f W o r m s 
f o u n d i n the K i d n e y s of W o l v e s , " ' P h i l . T r a n s . / 1729-30, 
p . 2 6 9 . — K i i c h e n m e i s t e r , 1. c , E n g . ed i t . , p . 3 7 6 . — L c b l a n c ( r ep . 
b y Rayer a n d B o u l e y ) , i n ' B u l l , de l ' A c a d . de M e d . / 1850, 
p . 6 4 0 ; i n ' R e c de M e d . V e t . / 1862, p . 8 0 0 ; a n d q u o t e d b y 
D a v a i n e . — L e u c k a r t , 1. c , B d . i i , s. 3 5 3 - 4 0 1 , 1 8 7 6 . — M o u b l e t , 
" M e m . sur les vers sor t is des re ins et de l ' u r e t h r e d ' u n e n f a n t " 
' J o u r n . de M e d - C h i r . et P h a r m . / 1758, p p . 244 a n d 3 3 7 . — 
Otto ( A n a t . ) , i n ' M a g . d . Gesellsch. n a t u r f . / 1 8 1 4 . — O w e n , a r t . 
" E n t o z o a , " i n T o d d ' s ' C y c l o p . ' — B a y e r , ' T r a i t e des maladies 



NEMATODA 2 1 1 

des r e i n s , 1 8 4 1 . — R a y g e r , ' S u r u n s e rpen t q u i s o r t i t d u 

co rps d ' u n h o m m e apres sa m o r t ' ( q u o t e d b y D a v a i n e , 1. c , 
p . 2 7 2 ) , 1675. — Schneider, (Monographie d e r N e m a t o d e n / 

1 8 6 6 , s. 5 0 . — I d e m ( m i t P e t e r s ) , q u o t e d b y L e u c k a r t , 1. c , 
s. 3 8 2 . — S t r a t t o n , i n ' E d i n . M e d . a n d S u r g . J o u r n . , ' p . 2 6 1 , 
1843 . 

Dochmius duodenalis, L e u c k a r t . — M u c h t i m e m i g h t be o c c u 
p i e d a n d w a s t e d ove r t h e n o m e n c l a t u r e o f t h i s pa ras i t e . I n 
m y p r e v i o u s t r ea t i s e , a n d f o r reasons t h e r e s t a t ed , I p l a c e d i t 
u n d e r t h e genus Sclerostoma. O n r a t h e r s l ender g r o u n d s 
D u b i n i f o r m e d t h e genus Anchylostoma f o r i t s r e c e p t i o n , b u t 
V o n S i e b o l d t h o u g h t t h a t , o n accoun t o f t h e absence o f s y m 
m e t r y i n t h e a r r a n g e m e n t o f t h e so -ca l l ed d e n t a l o r g a n s , 
D u b i n i " s genus m i g h t v e r y w e l l be a l l o w e d t o r e m a i n . B i l h a r z , 
D i e s i n g , K i i c h e n m e i s t e r , W u c h e r e r , a n d o the r s have r e t a i n e d 
t h e genus as e i t h e r Ancylostoma o r Anchylostomum. S c h n e i d e r 
keeps i t a m o n g s t t h e Strongyli ; b u t a f t e r a l l t h a t has been sa id 
a n d w r i t t e n t h e r e can , I t h i n k , be n o d o u b t t h a t i f D u j a r d i n " s 
genus Dochmius i s t o b e r e t a i n e d a t a l l , D u b i n i ' s w o r m 
m u s t be p l a c e d i n i t . T h e compar i sons i n s t i t u t e d b y L e u c 
k a r t a f f o r d s u f f i c i e n t p r o o f o f t h e i n t i m a t e a l l i ance as b e t w e e n 
Anchylostoma a n d Dochmius. P ro fes so r M o l i n t h o u g h t t o 
m e e t t h e d i f f i c u l t y b y c a l l i n g t h e w o r m Dochmius anchylos
tomum, b u t t h e spec i f i c t e r m , duodenale, s h o u l d c e r t a i n l y be 
r e t a i n e d . 

T h i s w o r m was d i s cove red b y D u b i n i a t M i l a n , a n d t h o u g h 
a t first t h o u g h t r a r e , i t i s n o w k n o w n t o be t o l e r a b l y c o m m o n 
t h r o u g h o u t N o r t h e r n I t a l y . T h e w o r m has also been r e c e n t l y 
f o u n d b y D r K u n d r a t a a t V i e n n a , i n a n A u s t r i a n s u b j e c t . 
A c c o r d i n g t o P r u n e r , B i l h a r z , a n d G r i e s i n g e r , i t i s a b u n d a n t i n 
E g y p t . G r i e s i n g e r b e l i e v e d t h a t a b o u t one f o u r t h o f t h e 
peop le o f t h a t c o u n t r y s u f f e r e d f r o m anaemic ch loros i s , so le ly i n 
consequence o f t h e presence o f t h i s w o r m i n t h e s m a l l i n t e s 
t i n e s . F r o m W u c h e r e r ' s o b s e r v a t i o n s espec ia l ly , w e k n o w t h a t 
D u b i n i ' s w o r m is n o t l i m i t e d t o t h e l oca l i t i e s above m e n t i o n e d , 
f o r i t occurs i n t h e w e s t e r n t r o p i c s , i n B r a z i l , a n d even i n t h e 
C o m o r o I s l a n d s . 

T h e w o r m m a y be d e s c r i b e d as a s m a l l nema tode , t h e males 
m e a s u r i n g § " o r r a t h e r m o r e , w h i l s t t h e f emales e x t e n d t o v e r y 
n e a r l y \" (12 m m . ) . T h e head is p o i n t e d a n d t a p e r i n g , 
a n d b e n t f o r w a r d , h a v i n g t h e m o u t h d i r e c t e d t o w a r d s t h e 
v e n t r a l aspect . T h e o r a l o p e n i n g is a r m e d w i t h f o u r a s y m -
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FIG. 41.—Male Dochmius duode-
nalis, with bursa separately en
larged. After Kiichenmeister. 

m e t r i c a l l y disposed, unequal ly-s ized , h o r n y , conica l , c o n v e r g i n g 
t ee th . T h e neck is con t inuous w i t h 
the c y l i n d r i c a l body , w h i c h is ^ " i n 
th ickness . T h e b o d y t e rmina te s i n a 
s t r a i g h t cone-shaped, or r a t h e r s h a r p l y -
p o i n t e d t a i l i n the f ema le , t h e cauda l 
e x t r e m i t y of t h e male e n d i n g i n a 
p a r t i a l l y i n f l e x e d , b l u n t p o i n t . I n t h e 
male there is a cup-shaped, b i l o b e d 
bursa , t h e membranes o f w h i c h are 
suppor ted b y eleven c h i t i n o u s rays , t e n 
b e i n g s imple , w h i l s t t h e m e d i a n , o r o d d 
one, i s b i f u r c a t e d a t t he s u m m i t . T h e 
mode of r e p r o d u c t i o n i s v i v i p a r o u s . 
A d u l t males a n d females occur i n t h e 
p r o p o r t i o n o f one o f t h e f o r m e r t o 
t h ree o f the l a t t e r . 

A s above m e n t i o n e d , i t was Gr i e s inge r w h o first p o i n t e d o u t 
t h e c l i n i c a l i m p o r t a n c e of t h i s en tozoon. H e first exp l a ined 
t h e manne r i n w h i c h t h e w o r m produces anaemia, t h e persons 
a t t a c k e d l o s i n g b l o o d as i f t h e y were b e i n g b i t t e n b y i n n u 
merab le sma l l leeches. L i k e the res t o f t h e i r k i n d r e d , these 
w o r m s are v e r i t a b l e b lood-suckers . I n t h e first ins tance t h e 
v i e w s o f Gr ie s inge r m e t w i t h oppos i t i on , b u t t h e y have since 
r ece ived abundan t c o n f i r m a t i o n . W h i l s t K i i c h e n m e i s t e r "s 
' M a n u a l ' f u r n i s h e s an exce l l en t account o f t h e d i so rde r as 
k n o w n i n E u r o p e , we are c h i e f l y i n d e b t e d t o W u c h e r e r f o r 
w h a t i s k n o w n o f t h e d i sorder i n B r a z i l . T h e experiences 
recorded i n the ' Deutsches A r c h i v f i i r K l i n i s c h e M e d i c i n 1 f o r 
Sept . 2 7 t h , 1872 (s. 379-400) , were amongs t t h e las t t h a t 
appeared f r o m t h e pen of t h a t g i f t e d a n d amiab l e p h y s i c i a n . 
A s l i t t l e or no no t i ce o f h i s w r i t i n g s appears t o have been 
t a k e n b y p rofess iona l m e n i n t h i s c o u n t r y , I depa r t somewhat 
f r o m t h e des ign of t h i s w o r k w h e n I v e n t u r e to abs t rac t a f e w 
of t h e c l i n i c a l p a r t i c u l a r s w h i c h he has supp l i ed . T h e i r i m 
por t ance i n r e l a t i o n t o san i t a ry science is obv ious , i n a s m u c h as 
these parasites are i n t r o d u c e d i n t o the h u m a n b o d y b y d r i n k 
i n g i m p u r e wate r , or, at least , wa t e r w h i c h e i the r conta ins t h e 
f r e e larvae of the w o r m , o r the i n t e r m e d i a r y bearers t h a t h a r b o r 
the larvae. 

I t shou ld be bo rne i n m i n d t h a t D u b i n i ' s o r i g i n a l d i s cove ry 
was made at M i l a n i n 1838, w h i l s t Gr ies inger"s r e c o g n i t i o n 
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o f t h e w o r m as a cause o f t h e E g y p t i a n ch lo ros i s r e s u l t e d 
f r o m a p o s t - m o r t e m e x a m i n a t i o n m a d e o n t h e 1 7 t h o f A p r i l , 
1 8 5 1 . 

I n t h e j o u r n a l above m e n t i o n e d , W u c h e r e r r eco rds h i s o w n 
d i scover i e s as f o l l o w s ( ' U e b e r d i e A n c h y l o s t o m u n k r a n k h e i t , " 
& c . ) : — " A l t h o u g h G r i e s i n g e r w i t h w e l l - f o u n d e d con f idence 
g a v e a n accoun t o f h i s ' find ' a n d i t s s i g n i f i c a n c e , y e t i t r e m a i n e d 
f o r a l o n g t i m e u n n o t i c e d a n d u n u t i l i s e d , t i l l a t l e n g t h a case 
l e d m e t o c o r r o b o r a t e i t . D u r i n g m y m a n y years" res idence i n 
B r a z i l , e spec ia l ly d u r i n g t h e first year , I h a d v e r y f r e q u e n t 
o p p o r t u n i t i e s f o r w i t n e s s i n g t h e t r o p i c a l ch lo ros i s , b u t s e l d o m t o 
t r e a t i t , as i t i s one o f those diseases f o r w h i c h B r a z i l i a n s seek 
n o m e d i c a l assistance. I t s t r e a t m e n t f a l l s t o t h e l o t o f t h e 
curiosos, curadeiros ( q u a c k s ) , w h o e m p l o y t h e f r e s h p u l p o f a 
species o f fig as a r e m e d i a l a g e n t w i t h t h e bes t r e s u l t s . O n 
t h e 1 3 t h o f D e c e m b e r , 1865 , I was c a l l e d t o t h e B e n e d i c t i n e 
m o n a s t e r y i n B a h i a t o see a slave o f t h e order s u f f e r i n g f r o m 
hypoxemia. T h e p a t i e n t was a b o u t t h i r t y yea rs o f age , m a r r i e d , 
a s t r o n g l y b u i l t m u l a t t o . H e was a field l a b o r e r o n t h e I n g u a 
p l a n t a t i o n o f t h e o r d e r , w h o e x h i b i t e d i n a conspicuous degree 
a l l t h e s y m p t o m s t h a t occur i n hypoasmia excep t t h e d iar rhoea . 
H e was w e l l n o u r i s h e d , b u t s t r i k i n g l y pa le , h i s w h o l e face , b u t 
e spec i a l ly t h e eye l ids , b e i n g cedematous ly s w o l l e n , as also w e r e 
t h e f e e t , l egs , a n d hands . T h e hands a n d f e e t were v e r y c o l d . 
H i s appearance b e t r a y e d t h e m o s t h o r r i b l e a n g u i s h o r l o w de
spondency . W i t h d i f f i c u l t y o n l y c o u l d he ra ise h i m s e l f , b e i n g 
o b l i g e d to l i e d o w n a g a i n i m m e d i a t e l y o n accoun t o f h i s w e a k 
ness. A u s c u l t a t i o n r evea led a d i m i n i s h e d r e s p i r a t o r y m u r m u r , 
a n d b r o n c h i a l e x p i r a t i o n i n b o t h l u n g s . T h e pulse was v e r y 
r a p i d a n d s m a l l , t h e p a t i e n t c o m p l a i n i n g o f p a i n i n t h e r e g i o n 
o f t h e h e a r t . H e h a d f r e q u e n t p a l p i t a t i o n w h e n he m o v e d , a n d 
h e c o m p l a i n e d o f p a i n i n o t h e r p a r t s o f t h e b o d y . H i s a b d o m e n 
was m u c h d i s t e n d e d b y gases, b u t n o t sens i t ive t o pressure f r o m 
w i t h o u t , excep t i n t h e r e g i o n o f t h e s t omach . T h e u r i n e was 
c lear , i t s spec i f ic g r a v i t y 1007 t o 1 0 2 3 ^ ° U n d e r g r e a t d i f f i 
c u l t i e s he r e s i d e d f o r severa l m o n t h s a f t e r h i s m a r r i a g e a t 
I n h a t a . E a r l i e r h e h a d been o n t h e estates o f t h e o r d e r a t 
R i o de S. F r a n c i s c o . H e t h e r e s u f f e r e d f o r a l o n g t i m e f r o m 
i n t e r m i t t e n t f e v e r , b u t a t I n h a t a he e n t i r e l y r e c o v e r e d . A t 
I n h a t a t h e slaves f r e q u e n t l y s u f f e r e d f r o m hypoasmia , b u t i n 
S. F r a n c i s c o n o t a t a l l . H e appears n o t t o have made a n y 
misuse o f b r a n d y . T h e slaves o f t h e o r d e r w e r e w e l l ca red f o r , 
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a n d suppl ied w i t h good a n d wholesome n o u r i s h i n g f o o d . T h e 
pa t i en t h a d al ready, f o r a l o n g p e r i o d , t r e a t e d h i m s e l f w i t h 
steel w i n e , ye t was c o n t i n u a l l y g e t t i n g worse a n d worse . H e 
h a d no t t a k e n the p u l p of the f i g . A s I was unaware he h a d 
suddenly become so i l l , t h e y h a s t i l y despatched a message t o 
t h e t o w n . There was no good t o be expected f r o m t h e f u r t h e r 
e m p l o y m e n t of i r o n , a n d t h e pa t i en t was i n such a c o n d i t i o n t h a t 
f r o m the v e r y f i r s t I despaired o f h i s recovery . I i m m e d i a t e l y 
p resc r ibed the p u l p of t h e Gammele i r a (Ficus doliaria), b u t 
i t cou ld no t be easily ob ta ined . C o n s i d e r i n g t h a t t h e Gamme
l e i r a w o u l d have a dras t ic ef fec t , I t he re fo re p r e s c r i b e d t w o 
g rammes of e l a t e r i um, t o be d i v i d e d i n t o e i g h t doses, o f w h i c h 
he should t a k e one every three hours. '* D i s sa t i s f i ed w i t h t h i s 
advice , however , D r W u c h e r e r goes o n t o say t h a t o n r e a c h i n g 
home he c a r e f u l l y l o o k e d up t h e l i t e r a t u r e of t h e sub jec t . " I n 
a ' G e o l o g i c o - M e d i c a l R e p o r t * b y Professor H i r c h , r ecorded i n 
t h e n i n e t y - s i x t h v o l u m e of ' S c h m i d t ' s J a h r b u c h e r / I f o u n d 
h o w Gr ie s inge r h a d recognised t h e Anchylostoma as t h e cause 
of t he E g y p t i a n chlorosis , w h i c h was c lea r ly i d e n t i c a l w i t h o u r 
hypoamia. H e h a d employed t h i s commended a n t h e l m i n t i c . I 
reso lved the m o r e t o prescr ibe t h e p u l p o f the Gammele i r a 
w h e n I f o u n d i t descr ibed as a w o r m - e x p e l l i n g r emedy i n 
M a r t i n ' s ' Sys tema Materiae V e g e t a b i l i s Braz i l iens is . " T h e n e x t 
m o r n i n g , however , w h e n I a r r i v e d at t h e monas te ry I l ea rn t 
t h a t m y p a t i e n t d i e d about t w o hours a f t e r a s l i g h t evacua t ion . 
O n l y a f t e r m u c h resistance w o u l d t h e y p e r m i t t h e sectio cada-
veris. I m e r e l y opened the abdomen , a n d was su rp r i sed t o find 
e v e r y t h i n g as Gr ie s inge r h a d desc r ibed . D u r i n g t h e n e x t 
season, t h r o u g h the cour tesy o f m y colleagues a t tached t o t h e 
General I n f i r m a r y at Bah ia , especial ly of D r s S i l v a L i m a , 
F a r i a , a n d Caldos, I was enabled t o open m o r e t h a n t w e n t y 
bodies o f anaemically deceased i n d i v i d u a l s . A l l were selected 
as mi se r ab ly poor i n c o n d i t i o n , b u t o n l y five were bodies o f 
persons i n w h o m hypoasmia was d iagnosed, and i n these the re 
were a g rea t n u m b e r of A n c h y l o s t o m e s i n the s m a l l i n t e s t i n e . 
The in tes t ines of the o ther bodies con ta ined e i the r none, one, o r a 
few." ' D r W u c h e r e r n e x t states t h a t he compared the characters 
presented b y his entozoa w i t h those g i v e n b y D u b i n i , D i e s i n g , 
a n d V o n S iebo ld , a n d f o u n d a pe r f ec t ag reement t h r o u g h o u t . 
H e sent several examples to Gr ies inger , w h o also es tabl ished 
t h e i r i d e n t i t y , a n d c o m m u n i c a t e d the resul ts of h is i n v e s t i g a 
t ions a c c o r d i n g l y ( c A r c h i v f i i r H e i l k u n d e , " 1866, s. 387. 



NEMATODA 215 

See also L e u c k a r t , ' D i e M e n s c h . P a r . / B d i i , s. 4 1 1 ) . D r 
W u c h e r e r a lso f o r w a r d e d a n u m b e r o f spec imens t o D r W e b e r , 
w h o p u b l i s h e d a b r i e f a ccoun t o f t h e m w i t h e x c e l l e n t figures 
( ' P a t h . Soc. T r a n s . / v o l . x v i i i , 1 8 6 7 , p . 2 7 4 ) . A s m e n t i o n e d 
i n t h e t e x t o f h i s m e m o i r (s. 3 9 4 ) , D r W u c h e r e r also t r a n s m i t t e d 
some s t r o n g y l o i d s t o m y s e l f . " T h e p u b l i c a t i o n o f m y obse rva 
t i o n s / " adds D r W u c h e r e r ( ' G a z e t a M e d i c a da B a h i a / 1866 , 
p . 27 et seq.), " h a d a r e s u l t i n t h a t D r J . R . de M o u r a , o f 
T h e r s e p o l i s , i n t h e p r o v i n c e o f B i o de J a n e i r o , s o u g h t f o r A n c h y -
lo s tomes i n t h e bod ie s o f t r o p i c a l ansemics (Hypdeemikem). H e 
a t once f o u n d these paras i tes , as s t a t ed i n t h e same j o u r n a l ( f o r 
1866 , p . 1 3 2 ) . A s o c c u r r e d t o m y s e l f , he saw n o e n d u r i n g 
r e s u l t s f r o m t h e a p p l i c a t i o n o f t h e r emed ies w h i c h appea red 
t o be ca l l ed f o r , w h i l s t he w e l l k n e w t h a t u n p r o f e s s i o n a l persons 
( N i c h t i i r z t e ) succeeded i n o b t a i n i n g m a r k e d r e su l t s b y t h e 
e x h i b i t i o n o f t h e p u l p o f t h e G a m m e l e i r a (Ficus cloliaria). T h e 
a n t h e l m i n t i c a c t i o n o f t h i s r e m e d y was also u n k n o w n t o h i m . ' * 
D r . W u c h e r e r t h e n r eco rds h o w h i s d i s c o v e r y o f these en tozoa 
was a n n o u n c e d b y D r J o b i n i t o t h e R i o academy, a n d h o w D r 
M o u r a " s obse rva t ions w e r e subsequen t ly c o m m u n i c a t e d , a d d i n g 
r e m a r k s u p o n t h e i n t e r e s t i n g d i scuss ion t h a t f o l l o w e d . T h e 
g e n e r a l o p i n i o n was t h a t t h e Anchylostomata w e r e not t h e 
p r i m a r y a n d necessary cause o f t h i s t r o p i c a l anaemia, b u t r a t h e r 
a c o - o p e r a t i n g a g e n t i n i t s p r o d u c t i o n . A g a i n s t t h i s v i e w D r 
W u c h e r e r a f t e r w a r d s v e r y p r o p e r l y p r o t e s t e d ( ' G a z e t a / J a n . 1 5 t h , 
1 8 6 8 ) . I n t h e m e a n t i m e , says o u r a u t h o r , " D r l e R o y de 
M e r i c o u r t , p r o m p t e d b y m y first c o m m u n i c a t i o n , h a d i n v i t e d 
t h e p h y s i c i a n s o f t h e F r e n c h c o l o n y t o seek f o r A n c h y l o s t o m e s . 
D r s M o n e s t i e r a n d G r e n e t , a t M a y o t t a (one o f t h e C o m o r o I s l e s , 
w h i c h l i es a b o u t 1 2 ° S. l a t . t o t h e no r th - ea s t o f M a d a g a s c a r ) , 
a sce r t a ined t h e presence o f entozoa i n hypoaemics . D r G r e n e t 
sent t h e d u o d e n u m a n d a p o r t i o n o f t h e j e j u n u m o f an h y p o -
aemic corpse t o L e R o y de M e r i c o u r t , w h o c o m p a r e d t h e A n c h y 
los tomes w i t h D a v a i n e ' s d e s c r i p t i o n , a n d r e c o g n i s e d t h e m as 
examples o f A. duodenale." 

" I n t h e year 1868 D r R i o n K e r a n g e l f o u n d A n c h y l o s t o m e s i n 
t h e bod ie s o f hypoaemics i n Cayenne . T h u s , t h e occu r r ence o f 
A n c h y l o s t o m e s i n hypoaemics has been a u t h e n t i c a t e d b y P r u n e r , 
B i l h a r z , a n d G r i e s i n g e r , i n E g y p t ; b y m y s e l f , D r M o u r a , 
D r T o u r i n h o , a n d o t h e r p h y s i c i a n s , i n B r a z i l ; b y M o n e s t i e r a n d 
G r e n e t , i n t h e C o m o r o s ; a n d b y R i o n K e r a n g e l i n Cayenne . 
I t t h u s also appears , f r o m t h e w i d e separa t ion o f these severa l 
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local i t ies , t h a t the Anchy los tomes , i f d u l y sought f o r , w i l l be 
f o u n d i n many o ther countr ies . '" 

These detai ls g i v e n b y W u c h e r e r are so precise a n d i n s t r u c t i v e 
t h a t I c o u l d n o t have f u r t h e r a b r i d g e d t h e m w i t h o u t i n j u s t i c e 
to h is r eco rd . T h e b e a r i n g of the f o r e g o i n g fac t s i n r e l a t i o n 
t o t h e ques t ion as to h o w we may hope to arres t the f a t a l a c t i on 
of m a n y of these nematodes is s u f f i c i e n t l y obvious . T h a t 
s t rongy les a n d t h e i r allies p rove h i g h l y des t ruc t ive t o m a n a n d 
beast is as w e l l es tabl ished as any o ther recognised conc lus ion 
i n med ica l sc ience; nevertheless, the re are those w h o s t i l l d o u b t 
t h e p o w e r of these nematodes i n r e l a t i o n t o t h e p r o d u c t i o n o f 
f a t a l epidemics . I shal l deal w i t h the san i t a ry bea r ings of t h e 
sub jec t he reaf te r . I n conclus ion , I m a y m e n t i o n t h a t D r da 
S i l v a L i m a has f o r w a r d e d specimens o f Anchylostomum t o t h e 
H u n t e r i a n M u s e u m , where t h e y m a y be seen. 

B I B L I O G R A P H Y ( N O . 2 9 ) . — B i l h a r z , ' Z e i t s c h r . f . wiss . Z o o l . / 
B d . i v , s. 55 .—Cobbo ld , ' E n t o z o a / p . 3 6 1 . — I d e m " R e m a r k s o n 
Recent C o n t r i b u t i o n s t o our K n o w l e d g e of the Paras i t i c N e m a t o i d s , 
especial ly i n reference t o t h e W a s t i n g Diseases t hey produce i n 
M a n a n d A n i m a l s / ' t he ' V e t e r i n a r i a n / Jan. , 1876, p . 1 . — 
Davaine, 1. c , p p . 118 a n d 9 3 1 . — D i e s i n g " R e v i s . der N e m a 
t o d e n / ' ' S i t z b . d . m . - n a t u r w . c l . d . k . A k a d . / 1860, s. 716 .— 
Dubini, ' E n t o z o o g r a f i a / & c , 1 8 4 9 . — G r i e s i n g e r (quoted above) , 
see also ' A r c h . f . P h y s . H e i l k . / 1 8 5 4 . — K i i c h e n m e i s t e r , 1. c , 
E n g . ed i t . , p . 3 8 3 . — L e u c k a r t , 1. c , ss. 4 1 0 - 4 5 5 . — M o l i n , 
* I I so t t o rd ine d e g l i A c r o f f a l i / p . 61 (quoted b y L e u c k a r t ) . — 
Siebold, ' Z e i t s c h . f . wiss . Z o o l . / 1852, s. 5 5 . — S o n s i n o , P., 
L'Anchilostoma duodenale i n relazione c o l l ' A n e m i a progress iva 
pe rn i c io sa / E g i t t o , 1 8 7 7 ' . — I d e m , ' Su l l . " Anch. duod., 1878 (see 
also B i b l i o g . N o . 27, b o t h r e p r i n t e d f r o m f I m p a r z i a l e . ' ) — W e b e r , 
I I , 1. c , 1 8 6 7 . — W u c h e r e r (quoted above) , 1872. 

Dracunculus medinensis, C o b b o l d . — T h i s paras i te is p o p u 
l a r l y k n o w n as t h e g u i n e a - w o r m , o r M e d i n a - w o r m . P r o 
b a b l y L i s t e r was the first w r i t e r w h o d i s t i n c t l y spoke o f i t 
as the D r a c u n c u l u s , 1690, the same t i t l e b e i n g app l i ed t o i t b y 
K a e m p f e r , 1694. B e t h a t as i t may , G m e l i n , l o n g a f t e r w a r d s , 
p laced t h e parasi te i n the genus Filaria, a t t h e same t i m e 
a d o p t i n g t h e specif ic t i t l e medinensis. T h i s h a d been p r e 
v i o u s l y emp loyed b y L i n n e u s , w h o , however , r e g a r d e d t h e w o r m 
as b e l o n g i n g t o t h e genus Gordius. I t b e i n g clear f r o m t h e 
d i s t i n c t i v e characters of t h e entozoon t h a t i t was des i rab le t o 
separate i t f r o m the Filariae, a n d t h a t no be t t e r gene r i c name 
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c o u l d b e d e v i s e d t h a n Dracunculus, I t h o u g h t i t r i g h t t o 
c o m b i n e L i s t e r ' s a n d G m e l i n ' s n o m e n c l a t u r e as above , 1864 . 
L e u c k a r t p u r s u e d a s i m i l a r course , c r e d i t i n g L i n n e u s w i t h t h e 
t i t l e s . 

T h e g u i n e a - w o r m h a v i n g been k n o w n f r o m t h e ea r l i es t t i m e s , 
i t i s n o t s u r p r i s i n g t h a t i t s t r u e n a t u r e l o n g r e m a i n e d a 
m y s t e r y . A n y one w h o has r e a d K i i c h e n m e i s t e r "s e l abo ra t e 
n a r r a t i v e o f t h e h i s t o r i c a l s i g n i f i c a n c e o f t h e D r a c u n c u l u s w i l l 
h a r d l y have f a i l e d t o a r r i v e a t t h e c o n c l u s i o n t h a t Moses was 
p r o b a b l y t h e ea r l i e s t w r i t e r o n t h e e n d e m i c d i s o r d e r w h i c h i s 
occas ioned b y t h i s pa ra s i t e . T h e r e can be no d o u b t t h a t t h e 
" fiery serpents '" w h i c h a f f l i c t e d t h e c h i l d r e n o f I s r a e l d u r i n g 
t h e i r s t ay i n t h e n e i g h b o u r h o o d o f t h e R e d Sea w e r e n e i t h e r 
m o r e n o r less t h a n e x a m p l e s o f o u r D r a c u n c u l u s . I t i s f u r t h e r 
e v i d e n t t h a t P l u t a r c h spoke o f D r a c u n c u l i , w h e n i n t h e e i g h t h 
b o o k o f h i s ' Sympos iacon , " he quotes A g a t h a r c h i d a s as s t a t i n g 
t h a t t h e peop le t a k e n i l l o n t h e R e d Sea s u f f e r e d f r o m m a n y 
s t r a n g e a n d u n h e a r d - o f a t t a c k s , a m o n g s t o t h e r w o r m s , f r o m 
" l i t t l e snakes , w h i c h came o u t u p o n t h e m , g n a w e d a w a y t h e i r 
l e g s a n d a r m s , a n d w h e n t o u c h e d r e t r a c t e d , c o i l e d themse lves 
u p i n t h e musc les , a n d t h e r e gave r i se t o t h e m o s t i n s u p p o r t a b l e 
pains . ' " I n o r d e r t o r e n d e r t h e passage m o r e readab le , i t w i l l 
be seen t h a t I have s l i g h t l y a l t e r e d t h e o r i g i n a l v e r s i o n ( f P a r a 
s i ten," s. 3 0 5 ) . 

T h e g u i n e a - w o r m m a y be d e s c r i b e d as a n e m a t o d e mea 
s u r i n g f r o m one t o s i x f e e t i n l e n g t h , h a v i n g a t h i c k n e s s 
of —th o f an i n c h . T h e b o d y is u n i f o r m l y c y l i n d r i c a l , t e r m i 
n a t i n g b e l o w i n a m o r e o r less c u r v e d a n d m u c r o n a t e l y p o i n t e d 
t a i l . T h e h e a d is flatly c o n v e x o r t r u n c a t e , h a v i n g a c e n t r a l , 
s i m p l e m o u t h , w h i c h i s s u r r o u n d e d b y f o u r e q u i - d i s t a n t l y a n d 
c r u c i a t e l y d i sposed papil lae. T h e m o d e o f r e p r o d u c t i o n i s 
v i v i p a r o u s , t h e b o d y e n c l o s i n g a p r o d i g i o u s n u m b e r o f h a t c h e d 
e m b r y o s , w h i c h , b y d i s t e n s i o n o f t h e u t e r i n e d u c t s , a l m o s t 
e n t i r e l y o b l i t e r a t e t h e somat i c c a v i t y . N o t w i t h s t a n d i n g t h e 
s t a t emen t s o f O w e n t o t h e c o n t r a r y , t h e m a l e D r a c u n c u l u s is a t 
p r e sen t a l t o g e t h e r u n k n o w n . 

T h e g u i n e a - w o r m possesses a c o m p a r a t i v e l y l i m i t e d g e o g r a 
p h i c a l r a n g e , f o r n o t o n l y i s i t p r o p e r t o t h e t r o p i c a l r e g i o n s , 
b u t w i t h i n i n t e r t r o p i c a l l i m i t s i t i s a l m o s t e x c l u s i v e l y c o n f i n e d 
t o c e r t a i n d i s t r i c t s i n A s i a a n d A f r i c a . T h u s , a c c o r d i n g t o 
K i i n s e n m u l l e r , as q u o t e d b y B u s k , i t occurs e n d e m i c a l l y i n A r a b i a 
Petraea, o n t h e b o r d e r s o f t h e P e r s i a n G u l f a n d Caspian Sea, o n t h e 
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banks of tbe Ganges, in Upper Egypt, Abys
sinia , a n d t b e coast o f Guinea. " I n A m e r i c a 
tbe g u i n e a - w o r m is u n k n o w n , except i n pe r 
sons w h o have h a d c o m m u n i c a t i o n w i t h A f r i c a 
or o ther par t s whe re i t i s i nd igenous . T h e 
i s l a n d of Curacoa is t h e o n l y l o c a l i t y i n t h e 
N e w W o r l d w h i c h of fe rs an apparent excep
t i o n t o t h i s f a c t , a n d i t w o u l d be h i g h l y 
desirable to ascer ta in the r ea l state o f the case 
i n t h i s instance." ' T h e observat ions of Ch i s -
h o l m showed t h a t the Dracuncu lus is r e a l l y 
p reva len t i n several of the W e s t I n d i a n is lands , 
especial ly i n Grenada, a n d t h e s t i l l l a t e r i n v e s t i 
ga t ions o f D r D a S i lva L i m a p o i n t t o i t s 
f o r m e r prevalence i n B r a z i l . N o w , t h e w o r m is 
r a r e ly seen at B a h i a . M r B u s k s a i d : — " T h o u g h 
endemic o n l y i n t h e above-ment ioned pa r t s o f 
t h e w o r l d , i t w o u l d ye t appear t h a t a l l races 
of m a n k i n d are obnoxious t o t h e a t tacks of 
t h e Filaria w h e n exposed t o w h a t m a y be 
ca l led the c o n t a g i o n ; t h a t i s , w h e n p laced i n 
c i rcumstances u n d e r w h i c h i t m i g h t be sup
posed a contagious seminium c o u l d be conveyed 
to t h e m . " M r B u s k also added : — " I have 
k n o w n m a n y instances t e n d i n g t o p rove tha t , 
i n o rder t h a t a Eu ropean shou ld become i n 
f e c t e d w i t h t h e g u i n e a - w o r m o n t h e coast of 
A f r i c a , i t is n o t necessary t h a t he shou ld have 
been on shore a t a l l . I t has been q u i t e suf
f i c i e n t f o r h i m t o have exposed the bare 
surface o f some par t s o f h is person t o the 
wa t e r i n the na t i ve canoes a longs ide , or, i t 
m a y be, t o the d i scharge f r o m t h e sores of 
those l a b o r i n g unde r t h e disease. T h i s mode 
of i t s i n t r o d u c t i o n accounts f o r t h e f r e q u e n c y 
w i t h w h i c h t h e legs a n d f ee t are a t t a c k e d 
b y the parasi te , i n pre fe rence t o o t h e r p a r t s 
of t he b o d y , as i t w i l l a lways , I be l ieve , be 
f o u n d t h a t the m e n w h o have become so a f f e c t e d 
have been i n the h a b i t of g o i n g about w i t h ba re 
fee t , as is c o m m o n a m o n g sai lors i n w a r m 
l a t i t udes . T h a t t h e contag ious m a t e r i a l is 
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c o n v e y e d i n w a t e r i s also f u r t h e r i n d i c a t e d b y t h e w e l l - k n o w n 
f a c t t h a t i n I n d i a , w h e r e i t is t h e c u s t o m o f t h e na t i ve s t o c a r r y 
w a t e r i n s k i n s o n t h e i r b a c k s , t h e w o r m makes i t s appearance 
o n t h e b a c k a n d shou lde r s a n d u p p e r p a r t o f t h e body." 
These v i e w s w e r e p u b l i s h e d b y B a s k i n 1846 , a n d I a m f r e e t o 
confess t h a t — c o n f i r m e d as t h e y appea red t o be b y subsequent 
a n d i n d e p e n d e n t t e s t i m o n y — t h e y c o m p l e t e l y d o m i n a t e d m y c o n 
cep t i ons as t o t h e m o d e o f i ng re s s o f t h e y o u n g paras i tes w i t h i n 
t h e h u m a n beare r . T h u s , those o f o u r I n d i a n t r o o p s w h i c h 
w e r e m o s t exposed d u r i n g t h e r a i n y season, s u b s e q u e n t l y 
e x h i b i t e d ev idence o f h a v i n g been i n v a d e d b y t h e D r a c u n c u l u s . 
A s , m o r e o v e r , t h e p e r i o d o f i n c u b a t i o n o f t h e e n t o z o o n c o m 
m o n l y e x t e n d s f r o m t w e l v e t o fifteen m o n t h s , i t necessa r i ly 
h a p p e n e d t h a t t h e disease o f t e n s h o w e d i t s e l f i n l oca l i t i e s f a r 
d i s t a n t f r o m t h e spot w h e r e t h e t r o o p s o r i g i n a l l y c o n t r a c t e d t h e 
d i s o r d e r . T h e s t a t e m e n t t h a t t h e p e r i o d o f i n c u b a t i o n o f t h e 
w o r m is n o t less t h a n a yea r , i s p r o b a b l y i n c o r r e c t , s ince C a r t e r 
m e n t i o n s t h a t i n a schoo l o f fifty boys b a t h i n g i n a c e r t a i n p o n d 
a t B o m b a y — t h e s e d i m e n t o f w h i c h s w a r m e d w i t h m i c r o s c o p i c 
t a n k - w o r m s (Urobales palustris, C a r t e r ) — t w e n t y - o n e w e r e 
a t t a c k e d w i t h D r a c u n c u l u s d u r i n g t h e year , w h i l s t t h e b o y s o f 
o t h e r schools , b a t h i n g e lsewhere , r e m a i n e d , w i t h f e w excep t ions , 
u n i n f e c t e d . T h i s i s a r e m a r k a b l e occur rence , a n d i t p o i n t s t o 
t h e p o s s i b i l i t y o f t h e y o u n g D r a c u n c u l i b e i n g c o n f i n e d t o 
p a r t i c u l a r p o o l s . T h a t t h e y s h o u l d , w h e t h e r o c c u p y i n g t h e 
bod ie s o f i n t e r m e d i a r y bearers o r n o t , be m o r e a b u n d a n t i n some 
w a t e r s t h a n o the r s , i s j u s t w h a t m i g h t be expec t ed , since such 
a d i s t r i b u t i o n i s i n h a r m o n y w i t h a r e c o g n i s e d l a w a f f e c t i n g t h e 
a b u n d a n c e o r l i m i t a t i o n o f species i n p a r t i c u l a r l o c a l i t i e s . 
M u c h , i n d e e d , has been w r i t t e n r e s p e c t i n g t h e n a t u r e o f t h e s o i l 
a n d g e o l o g i c a l f o r m a t i o n s o c c u r r i n g i n t h e I n d i a n w o r m -
d i s t r i c t s , b u t t h e specu la t ive v i e w s e n u n c i a t e d o n t h i s p o i n t are 
l i t t l e w o r t h y o f c r e d i t . Those w h o des i re i n f o r m a t i o n o n t h i s 
h e a d s h o u l d a t a l l even ts c o n s u l t t h e v a l u a b l e w r i t i n g s o f 
S m y t t a n , G r e e n h o w , B i r d , F o r b e s , C h i s h o l m , a n d A i t k e n , 
w h o , a p a r t f r o m t h e q u e s t i o n a t issue, s u p p l y abundance o f 
p r a c t i c a l i n f o r m a t i o n . 

I n t o t h e a n a t o m y o f t h e a d u l t D r a c u n c u l u s I do n o t en te r , 
b u t I m a y r e m a r k i n p a s s i n g , t h a t t h e s t r u c t u r e o f t h e w o r m 
has b e e n e x h a u s t i v e l y t r e a t e d o f b y B u s k a n d B a s t i a n . A 
resume o f t h e i r v i e w s is g i v e n i n m y i n t r o d u c t o r y t r ea t i se . C a r t e r 
a n d L e u c k a r t have also a d d e d i m p o r t a n t de ta i l s . A s r e g a r d s 
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the s t ruc tu re a n d deve lopment of t h e y o u n g w o r m s , I have t o 
observe t h a t the d i scovery of the v i v i p a r o u s mode o f r ep roduc
t i o n i n Dracuncu lus is due to Jacobson. N e a r l y a qua r t e r o f a 
c e n t u r y ago I recognised t h e f a c t t h a t the u t e r i n e organs of t h e 
a d u l t w o r m a lmos t comple te ly f i l l e d u p t h e pe r iv i sce ra l c a v i t y , 
a n d t h a t t hey were c r o w d e d w i t h microscopic w o r m s . R e f e r r i n g 

FIG. 43.—a, b, Head and tail of the adult guinea-worm (magnified 10 and 18 diameters 
respectively); c, embryo (magnified 500 diameters). Original. 

to this " find/' the late Sir George Ballingall, of Edinburgh, 
i n h i s w e l l - k n o w n w o r k o n e M i l i t a r y S u r g e r y / r e c o r d e d the 
c i rcumstance i n t h e f o l l o w i n g t e r m s : — { f T h e A s s i s t a n t C o n 
servator of the A n a t o m i c a l M u s e u m i n o u r U n i v e r s i t y has 
de tec ted in the oviduct o f an a d u l t spec imen f r o m m y c o l l e c t i o n 
m y r i a d s of m i n u t e a n d p e r f e c t l y - d e v e l o p e d ( e m b r y o n i c ) D r a -
c u n c u l i . T h e y can be v e r y w e l l seen w i t h an h a l f - i n c h o b j e c t -
glass, b u t t h e i r s t r u c t u r e is best e x h i b i t e d i f t h e m a g n i f y i n g 
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p o w e r b e i n c r e a s e d t o t w o h u n d r e d a n d fifty d i a m e t e r s l i nea r . ' " 
A s a l r e a d y s t a t e d i n m y i n t r o d u c t o r y t r ea t i s e , these o b s e r v a t i o n s 
w e r e m a d e d u r i n g t h e w i n t e r o f 1853-54 . I n J u l y , 1854 , 
M . R o b i n m a d e a s i m i l a r s t a t e m e n t a f t e r e x a m i n i n g a f r e s h 
J) racunculus w h i c h h a d been e x t r a c t e d f r o m t h e l e g o f a m a n 

b y M . M a l g a i g n e . R o b i n , n o t u n s u i t a b l y , c o m p a r e d t h e w o r m 
t o a d o u b l e t u b e , one t u b u l a r shea th , as i t w e r e , e n c l o s i n g t h e 
o t h e r . " T h e second tube , ' " he d i s t i n c t l y a f f i r m s , " is the 
oviduct, or, rather, that part which represents the uterus. T h e 
y o u n g s t i l l r e m a i n i n g i n t h e u t e r u s w e r e n e a r l y a l l c o i l e d , some
t i m e s w i t h t h e t a i l s a l l y i n g o u t w a r d s , a t o the r s r o l l e d l i k e t h e 
r e s t o f t h e b o d y . " ' I have t h o u g h t i t o n l y due t o R o b i n a n d 
m y s e l f t o show t h a t f r o m t h e first w e w e r e p e r f e c t l y w e l l 
a c q u a i n t e d w i t h t h e f a c t o f t h e " g r e a t d e v e l o p m e n t o f t h e 
g e n i t a l t u b e a n d o f i t s close adherence t o t h e par ie tes o f t h e 
body."" T o be sure , m a n y d iscrepancies o c c u r r e d i n o u r 
w r i t i n g s , a n d i n those o f B u s k a n d Ca r t e r . I t was B a s t i a n ' s 
s k i l l a n d g o o d f o r t u n e t o c o r r e c t these e r r o r s . T h u s , m o s t o f 
us a g r e e d i n r e c o g n i s i n g a s l i g h t l y t r i l o b e d o r t r i p a p i l l a t e d 
m o u t h ; b u t C a r t e r f a i l e d to d e m o n s t r a t e t h e ex is tence o f these 
t u b e r c l e s , a n d spoke o f t h e o r a l a p e r t u r e as b e i n g s i m p l e a n d 
" p u n c t i f o r m . " " T h e b o d y t h r o u g h o u t i t s t h r e e u p p e r f o u r t h s 
a p p e a r e d t o m e to be c y l i n d r i c a l , b u t R o b i n f o u n d t h a t i t was 
f l a t t e n e d . I t i s finely s t r i a t e d t r ansve r se ly , excep t a t t h e p a r t 
w h e r e i t c o n t r a c t s t o f o r m t h e s lender , p o i n t e d t a i l . A c c o r d i n g 
t o C a r t e r , R o b i n , a n d D a v a i n e , t h e y o u n g a t t a i n a l e n g t h o f 
a b o u t o f a n i n c h , b u t B a s t i a n g ives i t as a b o u t I n 
t h i c k n e s s , C a r t e r g ive s t h e a p p r o x i m a t i v e d i a m e t e r as g ] / ' , 
R o b i n m a k e s i t — ' t o , w h i l s t B a s t i a n g i v e s t h e i r b r e a d t h 
a t prW", a n d D a v a i n e a t I e s t i m a t e d t h e i r g rea te s t l e n g t h 
a n d b r e a d t h t o be ^ ' b y R o b i n a n d m y s e l f t h o u g h t w e 
r e c o g n i s e d a d i s t i n c t , r o u n d e d , a n a l o r i f i c e ; a n d w h i l s t B u s k , 
o n t h e one h a n d , saw n o t h i n g w h i c h i n t h e s l i g h t e s t deg ree 
i n d i c a t e d t h e presence o f an ana l o p e n i n g , Car t e r , o n t h e o t h e r 
h a n d , d e s c r i b e d t h e s t r u c t u r e w h i c h w e ca l l ed t h e anus as a 
g l a n d , a t t h e same t i m e p l a c i n g t h e a l i m e n t a r y o u t l e t on one 
s ide a n d a l i t t l e above i t . A c c o r d i n g t o B a s t i a n , " t h e i n t e s 
t i n a l . t u b e i s a b o u t — ' i n l e n g t h , a n d appears t o cons is t o f a 
s i m p l e cana l o f v a r y i n g c a l i b r e , p u r s u i n g a n e a r l y s t r a i g h t 
course , a n d t e r m i n a t i n g e x a c t l y a t abou t t h e m i d d l e , i n l e n g t h , 
o f t h e w o r m . L i k e R o b i n , B a s t i a n r ecogn i sed oesophageal a n d 
s t o m a c h a l d i v i s i o n s , a n d i n a f e w examples he obse rved t h e 
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csecal or t e r m i n a l p o r t i o n of the in t e s t ine to be p a r t i a l l y r e f l ec t ed 
upon i t se l f . * in r e g a r d t o the c i r c u l a r 
open ing w h i c h R o b i n a n d myse l f de
sc r ibed as the anus, B a s t i a n says the re 
is a r o u n d e d b o d y , " about i n d i a 
mete r , w i t h a d a r k or l i g h t spot i n t h e 
centre , a c c o r d i n g t o t h e v a r y i n g f o c a l 
dis tance, a n d w h i c h seems t o represent 
a c e n t r a l aper ture . Somet imes , above 
t h i s , traces of t w o or th ree l a rge cells 
m a y be recognised , w h i l s t b e h i n d n o 
t h i n g de f in i t e can be made ou t , save t h a t 
t h e c a v i t y of the b o d y is v i s i b l e f o r 
about I n o ther specimens of t h e 
y o u n g w o r m the c e n t r a l b o d y and spot 
are w a n t i n g , b u t , i n i t s stead, t w o l a t e r a l 
sacculi are m e t w i t h , abou t g-^g" i n d i a 
meter , t h a t communica t e w i t h t h e ex
t e r i o r b y a m i n u t e channel t h r o u g h t h e 
i n t e g u m e n t s , w h i c h can sometimes be 
d i s t i n c t l y recognised . A t o ther t imes 
the channel i s obscured b y p r o t r u s i o n , 
w h i c h appears t o have t a k e n place 
t h r o u g h i t , o f a m i n u t e b i l o b e d pap i l l a , 
p r o j e c t i n g xo)m' ^ r o m t h e side of t h e 
b o d y . W h e n the p ro j ec t i ons are seen, 
the saccul i are indis t inc t .*" 

A s Bas t i an f o u n d t h e y o u n g i n a l l 
stages of deve lopmen t f r o m the g e r m 
c o n d i t i o n 5 i g

/ / i n d iamete r up t o t h e per
f e c t e m b r y o , a n d as, moreover , he, l i k e t h e 

FIG. 44.—Embryos of Dracunculus. c i 
Magnified -SOO diameters. After rest o f us, c o u l d detect no sexual o r i f i c e 
Bastian. . 

m the a d u l t Dracuncu lu s , he was l e d t o 
express his be l i e f t h a t t h e y o u n g were p r o d u c e d agam o-gene t i -
ca l ly . H e w e n t so f a r as t o ca l l t he ge rms pseudova. I t was w i t h 
g rea t re luc tance t ha t I dissented f r o m the v iews o f so g i f t e d a n 
observer as Bas t i an ; nevertheless, l a t e r researches have s h o w n 
t h a t I was j u s t i f i e d i n no t h a s t i l y c o n c u r r i n g i n t h e t h e o r y o f a 
non-sexual mode o f r e p r o d u c t i o n f o r Dracuncu lu s . 

A m o n g the m a n y advances of m o d e r n h e l m i n t h o l o g y , t h e 
d iscovery of the t r u e source of the g u i n e a - w o r m is n o t t h e leas t 
i m p o r t a n t . T o t h e la te M . Fedschenko ( the l a m e n t e d a n d 
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a c c o m p l i s h e d R u s s i a n t r a v e l l e r , w h o l o s t h i s l i f e i n a s n o w 
s t o r m o n t h e A l p s ) , science s tands i n d e b t e d f o r t h i s m e m o r a b l e 
advance . F e d s c h e n k o showed t h a t t h e e m b r y o s o f D r a c u n c u l i , 
a f t e r q u i t t i n g t h e h u m a n hos t , succeed i n e f f e c t i n g a n e n t r y 
i n t o t h e b o d i e s o f e n t o m o s t r a c o u s crustaceans b e l o n g i n g t o t h e 
g e n u s C y c l o p s . W i t h i n these i n t e r m e d i a r y bearers , a f t e r 
t w e l v e h o u r s ' s o j o u r n , t h e e m b r y o s u n d e r g o a change o f s k i n , 
a t t e n d e d w i t h subsequent g r o w t h . H e r e t h e y r e m a i n t o c o m 
p l e t e t h e i r l a r v a l d e v e l o p m e n t , w h i c h t akes p lace w i t h i n a 
p e r i o d o f f i v e w e e k s , o r , as F e d s c h e n k o h i m s e l f t o l d m e , one 
m o n t h a n d s i x days . A t l e n g t h , as p e r f e c t e d larva?, t h e y are , 
t o g e t h e r w i t h t h e i r c rus tacean hos t s , t r a n s m i t t e d t o t h e s t o m a c h 
o f t h e u l t i m a t e o r h u m a n bearer . I t is p r o b a b l e t h a t s exua l 
m a t u r i t y is n e x t a c q u i r e d w i t h i n t h e h u m a n s tomach , copu l a 
t i o n f o l l o w i n g . A f t e r t h i s , t h e f ema le s m i g r a t e t o t h e s i t u a 
t i o n s i n w h i c h t h e y a re • f o u n d b e n e a t h t h e s k i n o f t h e h u m a n 
beare r , w h i l s t t h e males p e r i s h a n d pass o u t w i t h t h e fasces. 
T h u s m u c h I g a t h e r e d f r o m M . F e d s c h e n k o h i m s e l f w h e n h e 
v i s i t e d t h i s c o u n t r y , a n d I possess a s k e t c h o f t h e larvae m a d e 
b y h i m a t t h e t i m e ( O c t o b e r 2 3 r d , 1 8 7 3 ) . One o f t h e figures 
r ep re sen t s a l a r v a w h i c h has u n d e r g o n e ecdysis , t h e l o n g a n d 
n a r r o w e m b r y o n i c t a i l b e i n g s u p p l a n t e d b y one w h i c h i s b l u n t 
a n d f o r k e d a t t h e t i p . T h e s o m a t i c con ten t s o f t h e e m b r y o 
have a t t h e same t i m e d i f f e r e n t i a t e d i n t o a comple t e i n t e s t i n a l 
t u b e , a n d a c o n s t r i c t i o n m a r k s t h e j u n c t i o n o f t h e oesophagus 
w i t h t h e s t o m a c h . T h e r e i s also i n t e r n a l l y a n ova l - shaped 
mass o f cel ls near t h e cen t r e o f t h e b o d y . These r ep re sen t 
t h e c o m m e n c e m e n t o f t h e r e p r o d u c t i v e o rgans . 

W h a t I h a d g a t h e r e d f r o m F e d s c h e n k o i n c o n v e r s a t i o n t h u s 
ep i tomises t h a t w h i c h has s ince been m u c h m o r e f u l l y s t a ted 
b y L e u c k a r t ; a n d i t is o n l y f a i r t o a d d t h a t t h e R u s s i a n 
t r a v e l l e r was l e d u p t o h i s d i s c o v e r y b y t h e p r e v i o u s i n v e s t i 
g a t i o n s o f L e u c k a r t r e s p e c t i n g t h e y o u n g o f C u c u l l a n u s . T h e 
L e i p s i c h e l m i n t h o l o g i s t h a d , i n d e e d , spec ia l ly i n s t r u c t e d F e d 
schenko as t o t h e p r o b a b l e source o f D r a c u n c u l u s . 

I t i s o f t e n t h u s t h a t science makes i t s c lear advances, s ince 
a m a s t e r - m i n d i s needed t o set o thers o n t h e r i g h t t r a c k . T h e 
e m b r y o s o f C u c u l l a n u s a n d D r a c u n c u l u s bear a close resem
b l a n c e t o each o t h e r , a n d t h e s i m i l a r i t y o f t h e t y p e s i s 
c o n t i n u e d o n , t h o u g h n o t i n t h e same degree , i n t h e n e x t s tage 
o f l a r v a l g r o w t h , a f t e r ecdysis . T h e h i g h e r larvae o f b o t h have 
t h e i r t a i l s t r i f u r c a t e a t t h e t i p , t h e head o f t h e D r a c u n c u l u s -
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l a rva b e i n g d i s t i ngu i shed b y the presence o f a p a i r o f papillae. 
I n the case of Cucul lanus the embryos are, a c c o r d i n g t o 
L e u c k a r t , passively t r a n s f e r r e d to the s tomach of Cyclops b y 
the m o u t h ; b u t i n the case of Dracuncu lus , Fedschenko saw t h e 
e m b r y o i n the act of p e r f o r a t i n g the bodies of the l i t t l e Crustacea 
at t he v e n t r a l surface, where the segments are b o u n d t o g e t h e r 
b y a t h i n a n d easily pene t ra ted c o n n e c t i n g m e m b r a n e . T h e 
larvae t h e n proceed t o c o i l themselves w i t h i n t h e l i m b s , as m a n y 
as s ix or even a dozen o f the parasites b e i n g occas iona l ly 
f o u n d w i t h i n the b o d y of a s ingle crustacean host . W h e n t h e y 
have reached f u l l l a r v a l g r o w t h t h e y measure abou t ±" i n l e n g t h . 
Of course, a f t e r a t t a i n i n g t h i s stage, i t is a m a t t e r of c o n j e c t u r e 
as t o the precise w a y i n w h i c h t h e i r f i n a l des t iny is accompl i shed . 
Fedschenko f e d dogs a n d cats w i t h t h e i n f e c t e d Crustacea, b u t 
f a i l e d t o rear D r a c u n c u l i i n these an imals . C lea r ly , these 
ca rn ivora were unsu i t ab le hosts. C o u l d Fedschenko have 
e x p e r i m e n t e d on m a n the resu l t w o u l d p r o b a b l y have been v e r y 
d i f f e r e n t . A r g u i n g f r o m w h a t happens i n the case of C u c u l 
lanus amongs t fishes, a n d T r i c h i n a i n m a n , t he re can be l i t t l e 
d o u b t t h a t a l l t he f u r t h e r a n d final changes u n d e r g o n e b y t h e 
larvae.are accompl ished w i t h i n the h u m a n host . These changes 
are usual ly , i f n o t i n v a r i a b l y , consequent u p o n a d i r e c t t r ans 
fe rence of t h e i n f e s t e d entomostraca a l o n g w i t h w a t e r used as 
d r i n k . Thus , i t m u s t a t once be ev iden t t h a t t h e s imple 
san i ta ry p recau t ion of filtering wa t e r be fo r e use i s a m p l y s u f f i 
c ien t to ensure the p r e v e n t i o n o f a t t acks o f dracont ias is o r the 
g u i n e a - w o r m disease. T h e theosophica l r e m e d y of Moses 
agains t t h i s invas ion b y fiery serpents, as t h e w o r m s were ca l led 
i n his t i m e , a n d the m o d e r n p r o p h y l a c t i c measures d i c t a t e d 
a l i k e b y science and c o m m o n sense, t h u s s t and i n s t r i k i n g 
con t ras t t h e one to the o ther . I n t h e na tu re of t h i n g s i t m u s t 
ever r e m a i n t h a t unreason a n d reason w i l l select d i a m e t r i c a l l y 
oppos i te methods of ac t ion , equa l ly , no doub t , w i t h t h e g o o d 
i n t e n t i o n of b r i n g i n g abou t bene f i c i a l resu l t s . 

F r o m w h a t has n o w been advanced, i t w i l l be seen t h a t as 
r ega rds the mode of i n f e c t i o n the v iews ca t ego r i ca l l y expressed 
i n m y previous w o r k (' E n t o z o a / p . 387) cannot be m a i n t a i n e d . 
W h a t , however , is the re s ta ted i n respect of treatment s t i l l ho lds 
g o o d i n the m a i n , even as regards p r o p h y l a x i s . 

B I B L I O G R A P H Y ( N O . 3 0 ) . — A d a m , ' T r a n s . M e d . a n d S u r g . 
S o c . / C a l c u t t a , 1 8 2 4 . — A i t k e n , W., ' T h e Science a n d P r a c t i c e 
of M e d i c i n e / 6 t h ed i t . , v o l . i , 1 8 7 2 . — ( A n o n y m o u s ) , " R e v i e w o f 
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t h e w r i t i n g s a n d o p i n i o n s o f D u n c a n , J o h n s o n , B i r d , M y l n e , 
K e n n e d y , C h i s h o l m , H . S c o t t , A . J . R o b e r t s o n , S m y t t a n , 
M a c g r e g o r , T h o m a s , M o s e l y , M o r e h e a d , T w i n i n g , a n d o the r s , 
o n t h e D r a c u n c u l u s o r G u i n e a - w o r m / ' i n ' C o r b y n ' s I n d i a J o u r n . 
o f M e d . a n d P h y s . S c i . / v o l . i i , p . 118 , 1 8 3 6 . — ( A n o n . ) , " T h e 
G u i n e a - w o r m v e r y P r e v a l e n t a t B o k h a r a / ' ' B o s t o n M e d . a n d 
S u r g . J o u r n . / 1843 , p . 3 8 7 ' . — B a l f o u r , J., ' I n d . A n n . M e d . 
S c i . / 1859 , p . 1 7 5 . — B a l l i n g a l l , G. (1. c , sup ra ) , 1 8 5 4 . — B a s t i a n , 
H. G., " O n t h e S t r u c t u r e a n d N a t u r e o f t h e D r a c u n c u l u s o r 
G u i n e a - w o r m / ' ' L i n n . Soc. T r a n s . / v o l . x x i v , p . 1 0 1 , 1 8 6 3 . — 
Bern'castle, J., i n t h e ' L a n c e t / 1 8 5 1 . — B i r d , J., ' C a l c u t t a M e d . 
a n d P h y s . T r a n s . / 1825, p . 151 .—Bremser ( I . e . , B i b l . N o . 2 ) , 
s. 1 9 4 . — B r e t t , ' S u r g i c a l Diseases o f I n d i a / 1 8 4 0 ; see also 
' M e d . - C h i r . R e v . / 1841 .—Bruce, N., ' E d i n . M e d . a n d S u r g . 
J o u r n . / 1806 , v o l . i i , p . 1 4 5 . — B u s h , G., ' M i c r . Soc. T r a n s . ' 
( o r i g i n a l ser ies) , 1 8 4 6 . — C a r t e r , U. J., " N o t e o n D r a c u n c u l u s i n 
t h e I s l a n d o f B o m b a y / ' ' B o m b a y M e d . a n d P h y s . Soc. Trans . " 
( n e w ser ies) , N o . 2 , p . 4 5 , 1 8 5 3 - 5 4 ; see also p o s t s c r i p t , p . 2 5 2 . 
— I d e m , " F u r t h e r Obse rv . o n D r a c u n c u l u s / ' ' B o m b . M e d . a n d 
P h y s . Soc. T r a n s . ' ( new ser ies) , N o . 4 , p . 215 , 1 8 5 7 - 5 8 . — I d e m , 
" O n D r a c u n c u l u s a n d M i c r o s c o p i c F i l a r i d g e / " ' A n n . o f N a t . 
H i s t . / v o l . i v ( t h i r d ser ies) , 1 8 5 9 , — I d e m , " N o t e s o n D r a c u n 
c u l u s / ' & c , ' A n n . o f N a t . H i s t . / v o l . i x ( t h i r d ser ies) , 1 8 6 2 . — 
Chapotin, ' B u l l , des S c i . M e d . / 1 8 1 0 . — C h a r v e t , ' A n n . des S c i . 
N a t . / 1 8 3 4 . — C h i a j e (1. c , B i b l . N o . 2 ) , p . 9 9 . — C h i s h o l m , , G., 
" O n t h e Malis Bracunculus o r G u i n e a - w o r m ( i n G r e n a d a ) / ' 
' E d i n . M e d . a n d S u r g . J o u r n . / v o l . x i , 1815 ; see also t h e 
' V e t e r i n a r i a n / v o l . i x , p . 508 , 1 8 3 6 . — C l a r k , ' M e d . - C h i r . R e v . / 
1 8 4 0 . — G l a r k s o n , N. F., " A l l e g e d Case i n t h e H o r s e / ' t h e ' V e t e 
r i n a r y Record , " 1845, p . 7 3 . — C l o t - B e y , ' A p e r ^ u su r le v e r 
d r a g o n n e a u observe en E g y p t e / 1 8 3 0 . — C o b b o l d , ' E n t o z o a / 
p . 3 7 3 . — C u v i e r , ' R e g n e a n i m a l / O r r ' s E n g . ed i t . , 1849, p . 644 . 
— D a v a i n e , ' T r a i t e / 1. c , e d i t , i i , p . 783 ( f u l l l i t . r e f s . ) , 1878. 
— D i c k s o n , ' P a t h . Soc. T r a n s . / 1 8 5 1 . — D r u m m o n d , ' M e d . C o m 
m e n t a r i e s / 1793, p . 2 9 4 . — D u b o i s , ' E d i n . M e d . a n d S u r g . 
J o u r n . / v o l . i i , 1 8 0 6 . — D u n c a n , ' C a l c u t t a M e d . a n d P h y s . Soc. 
T r a n s . / 1 8 3 5 . — E w a r t , J., " Ques t ions r e l a t i n g t o D r a c u n c u l u s / ' 
i n a r e v i e w o f h i s m e m o i r o n t h e " V i t a l S t a t i s t i c s o f t h e M e y w a r 
B h e e l C o r p s / ' i n t h e ' M a d r a s Q u a r t . J o u r n . o f M e d . S c i . / v o l . i , 
1860 , p . 4 6 2 . — F e d s c h e n k o , ' P r o t o c o l o f t h e P r o m o t e r s ( F r e u n d e ) 
o f t h e N a t u r a l a n d P h y s i c a l Sciences at M o s c o w 3 ( i n t h e 
R u s s i a n l a n g u a g e ) , 1869 a n d 1874 ( q u o t e d b y L e u c k a r t ) . — 
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Forbes, B.,ee Observ. o n Dracunculus"" ( ex t r . f r o m tbe •"Half-yearly-
Repor t s of tbe diseases p r e v a i l i n g at D h a r w a r i n the 1st Grenad ie T 

R e g i m e n t , i n the year 1 8 3 6 ' ) , ' B o m b a y M e d . a n d Phys . Soc. 
T r a n s . / v o l . i , 1838, p . 2 1 5 . — G i b s o n , A., " N o t e on the P reva 
lence of D r a c u n c u l u s , " i n his r e m a r k s o n t h e " Diseases of the 
D e c k a n , " i n ' B o m b . M e d . a n d Phys . Soc. Trans. ," v o l . i i , 1839, 
p . 2 0 9 . — G r a m b e r g , ' Geneeskundige t i j d s c h r i f t voo r n e d e r l . 
I n d i e / 1 8 6 1 , p . 632 (quo ted b y L e u c k a r t ) . — G r e e n h o w , Ft. A f , 
' I n d i a n A n n . o f M e d . S c i . / v o l . v i i , 1861 , p . 3 1 . — G r i e r s o n , D., 
" Observ. on the Dracuncu lus , as i t p r e v a i l e d i n t h e 2 2 n d 
R e g i m e n t , N . I . , f r o m A p r i l t i l l September , 1 8 4 1 , " ' B o m b . 
M e d . a n d Phys . Soc. T r a n s . / N o . 4 , 1 8 4 1 , p . 9 0 . — G r u n c l l e r , i n 
' C o m m e r c . L i t t . N o v . / 1740, p . 2 3 9 . — H e n d e r s o n , J., " N o t e 
r e spec t ing F o u r Cases of Dracuncu lus i n the 4 8 t h R e g i m e n t , " 
' M a d r a s Quar t . J o u r n . , ' v o l . i i i , 1841 , p . 3 5 3 . — H o r t o n , J. A. B., 
' A r m y M e d . R e p o r t s / 1868, p . 3 3 5 . — K e n n e d y , B. H., ' C a l c u t t a 
M e d . a n d Phys . Soc. T r a n s . / 1825, p . 165 .—Ki i chenme i s t e r (1. c , 
E n g . e d i t . ) , p . 3 8 9 . — L e u c k a r t (1. c , B i b l . N o . 1 ) , s. 644-725. 
Lewis, T. B., i n ' O n a Haematozoon / & c . (1. c , B i b l . N o . 2 3 ) , 
p . 30 et seq.—Lima, Ba 8., " R e m a r k s on the Filaria medinensis, 
or G u i n e a - W o r m ; on t h e occurrence of t h i s Paras i te endemic-
a l l y i n the P r o v i n c e o f B a h i a ; on i t s entrance i n t o t h e h u m a n 
b o d y b y d r i n k i n g w a t e r , " i n t h e ' V e t e r i n a r i a n / Feb . , M a r c h , 
et seq., 1 8 7 9 . — L i s t e r , ' P h i l . T r a n s . / 1690, p . 4 1 7 . — A f ' G l e l l a n d , 
J., ' Ca lcu t t a J o u r n . of N a t . H i s t . / v o l . i , 1 8 4 1 , p . 3 6 6 . — 
M'Grigor, J., " O n the G u i n e a - w o r m " ( i n his " A c c o u n t of t h e 
Diseases o f the 8 8 t h R e g i m e n t i n B o m b a y " ) , ' E d i n . M e d . a n d 
S u r g . J o u r n . / v o l . i , 1805, p . 2 8 4 . — M o r e h e a d , G., ' C a l c u t t a 
M e d . and Phys . Soc. T r a n s . / v o l . v i , 1833, p . 4 1 8 ; also 
n o t i c e d i n ' E d i n . M e d . a n d S u r g . J o u r n . / v o l . x l i v , 1835 .— 
Idem, p a r t i i , ' Ca lcu t t a M e d . a n d Phys . Soc. T r a n s . / v o l . v i i i , 
1 8 3 6 - 4 2 . — M u r r a y , J., " G u i n e a - w o r m a v e r y C o m m o n Disease 
at S a t t a r a " ( i n h is O f f i c i a l R e p o r t on the H o s p i t a l , & c ) , 
' B o m b a y M e d . and Phys . Soc. T r a n s . / N o . 9, a r t . v i , p . 198, 
1 8 4 7 — Oke, W. 8., "Case of G u i n e a - w o r m , " ' P r o v . M e d . a n d 
S u r g . J o u r n . / v o l . v i , 1 8 4 3 . — O l d f i e l d , " C a s e of D r a c u n c u l u s " 
( f r o m L a i r d a n d O l d f i e l d ' s " N a r r a t i v e of an E x p e d i t i o n i n t o 
t h e I n t e r i o r of A f r i c a " ) , ' D u b l i n J o u r n . / v o l . x i i , 1 8 3 8 . — 
Baton, " Cases of G u i n e a - w o r m , " ' E d i n . M e d . and S u r g . J o u r n . / 
v o l . i i , 1 8 0 6 . — B a d d o c k , " A Case of G u i n e a - w o r m , " r I n d i a n 
M e d . Gaz . / Oct . , 1877, p . 265 .—8co t t , W., " R e m a r k s o n t h e 
D r a c u n c u l u s , " i n a l e t t e r t o the M e d i c a l B o a r d , M a d r a s , ' E d i n . 
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M e d . a n d S u r g . J o u r n . / v o l . x v i i , 1 8 2 1 . — L e v e r a n c c , G. E., 
" H i s t o r y o f a Case of G u i n e a - w o r m / * f r o m 'Amer. M e d . T i m e s / 
i n t h e * G l a s g o w M e d . J o u r n . / v o l . i x , 1861-62 , p . 3 7 7 . — 
Smyttan, G., " O n D r a c u n c u l u s / ' ' C a l c u t t a M e d . a n d P h y s . 
Soc. T r a n s . / v o l . i , 1825, p . 1 7 9 . — S t e w a r t , L. W., ' I n d i a n A n n . 
o f M e d . S c i . / v o l . v i , 1858 , p . 8 8 . — T w i n i n g , W., " Cases o f 
Dracuncu lus , " " ' C a l c u t t a M e d . a n d P h y s . Soc. T r a n s . / v o l . 
v i i , 1835 . 

Oxyuris vermicularis, B r e m s e r . — O f a l l t h e paras i tes i n f e s t i n g 
t h e h u m a n b o d y t h i s i s t h e one c o n c e r n i n g w h i c h t h e m e d i c a l 
p r a c t i t i o n e r i s m o s t f r e q u e n t l y c o n s u l t e d , p a r t l y o n a c c o u n t o f 
i t s r e m a r k a b l e f r e q u e n c y i n c h i l d r e n , a n d m o r e p a r t i c u l a r l y o n 
accoun t o f t h e d i f f i c u l t y o f t e n e x p e r i e n c e d i n g e t t i n g p e r m a 
n e n t l y r i d o f i t . T h e Oxyuris vermicularis is b y no means c o n 
fined t o y o u n g persons , see ing t h a t a d u l t s are i n f e s t e d even t o 
o l d age . I t is f a m i l i a r l y k n o w n as t h e t h r e a d w o r m or seat
w o r m . T h e m a l e measures a b o u t 5 " , a n d t h e f e m a l e f r o m 5 " 
t o i " i n l e n g t h . T h e f e m a l e possesses a l o n g c a p i l l a r y t a i l , 
w h i c h t e r m i n a t e s i n a t h r e e - p o i n t e d end . T h e e x t r e m i t y i s 
sa id t o ac t as a k i n d o f h o l d f a s t . T h e t a i l o f t h e ma le is o b t u s e l y 
p o i n t e d . I n b o t h sexes t h e b o d y presents a m o r e o r less f u s i 
f o r m shape, t h e a n t e r i o r e n d b e i n g n a r r o w e d t o f o r m a some
w h a t a b r u p t l y - t r u n c a t e d head , w h i c h i s o f t e n r e n d e r e d v e r y 
conspicuous b y a b u l g i n g o f t h e t r a n s p a r e n t i n t e g u m e n t sur
r o u n d i n g t h e m o u t h . T h i s presents i n p r o f i l e t h e aspect o f 
w i n g e d appendages ( f i g . 4 5 ) . T h e o r a l o p e n i n g is t r i p a p i l l a t e d , 

FIG. 45.—Head of Oxyuris vermicularis. Highly magnified. After Busk. 

leading into a triangular oesophagus. The integument is trans
v e r s e l y s t r i a t e d , a n d o f a s i l v e r y - w h i t e appearance. T h e 
sp icu le is s i m p l e , s i n g l e , a n d v e r y m i n u t e . T h e eggs are 
o b l o n g a n d u n s y m m e t r i c a l . T h e y measure abou t g ^ " f r o m po le 
t o po le , a n d - p ^ " t r a n s v e r s e l y . 

M a n y years b a c k (1863) I p o i n t e d o u t t h a t t h e m o s t advanced 
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eggs w h i l s t s t i l l w i t h i n the b o d y of t h e p r e g n a n t f e m a l e 
con ta ined tadpole-shaped embryos , a n d about the same t i m e 
t h e f a c t was no t i ced b y Claparede. I n h is b e a u t i f u l a n d 
scholar ly m e m o i r , ' D e la f o r m a t i o n et de l a f e c o n d a t i o n des 
ceufs chez les vers N e m a t o d e s / he w r o t e c o n c e r n i n g t h e ova as 

I I G 46.—Section of a female Oxyuris vermicularis, magnified 220 diameters (after Busk)-
and also several free eggs (original), a. With an imperfectly formed embryo; b, c, d, with 
three tadpole-shaped embryos, magnified 450 diameters. 

follows :—" The egg, which exhibits the form of a very narrow 
d i s k i n the ova ry , acquires the shape of an e longa t ed e l l i p s o i d 
i n the o v i d u c t , a n d at t he surface d i f f e r en t i a t e s i t s e l f i n t o a v e r y 
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t h i c k v i t e l l i n e m e m b r a n e . T h e n i t f o r m s a s t r o n g a n d re s i s t 
i n g c h o r i o n , w h i c h i m p a r t s t o t h e e g g a n o u t l i n e s i m i l a r t o t h a t 
o f a b r i d g e ' s span . I t has an o v a l figure flattened a t one o f i t s 
sides. T h i s c h o r i o n i s v e r y f r a g i l e ; i t f r e q u e n t l y g i v e s w a y 
u n d e r s l i g h t p ressure f r o m t h e t h i n p l a t e o f glass w h i c h covers 
t h e o b j e c t . I t e x t e n d s i t s e l f c o n s i d e r a b l y u n d e r t h e a c t i o n o f 
ace t i c a c i d , a c q u i r i n g a size t h r e e o r f o u r t i m e s g r e a t e r t h a n 
t h a t o f t h e e g g . T h e c o n s t i t u t i o n o f t h i s c h o r i o n i s p e r f e c t l y 
i d e n t i c a l i n t h e eggs b o t h b e f o r e a n d a f t e r i m p r e g n a t i o n . I t 
i s , never the less , easy a t first s i g h t t o k n o w w h e t h e r o r n o t w e 
have t o dea l w i t h a f e c u n d a t e d e g g . I n t h e i m p r e g n a t e d f ema les 
t h e u t e r i a re filled w i t h t housands o f ova , each one o f w h i c h 
encloses a n e m b r y o a l r eady w e l l f o r m e d . T h e v e n t r a l su r face 
o f t h e e m b r y o a n d t h e t a i l are , w i t h o u t e x c e p t i o n , a p p l i e d t o 
t h e flattened s ide o f t h e e g g . T h e e m b r y o is v e r y b r o a d i n t h e 
b o d y , a n d occupies a l l t h e i n t e r i o r space. A n e m b r y o such as 
K i i c h e n m e i s t e r has r e p r e s e n t e d u n d e r t h e f o r m o f a s m a l l fili
f o r m w o r m f o l d e d o n i t s e l f , a n d o n l y o c c u p y i n g a v e r y s m a l l 
p a r t o f t h e c a v i t y o f t h e e g g , is neve r to be seen. I n t h e n o n -
f e c u n d a t e d f ema les , o n t h e o t h e r h a n d , t h e u t e r i are filled w i t h 
eggs , w h i c h , i n s t e a d o f t h e e m b r y o , enclose a n o n - s e g m e n t e d 
y o l k f u r n i s h e d w i t h a l a r g e g e r m i n a l ves ic le . T h i s ves ic le i s 
n o t v i s i b l e so l o n g as t h e eggs have t h e f o r m of t h i n d i s k s ; i t 
o n l y shows i t s e l f w h e n t h e eggs b e g i n t o acqu i r e an e l l i p t i c a l 
f o r m i n t h e o v i d u c t . I t i s , howeve r , p r o b a b l e t h a t t h i s ves ic le 
is t h e same w h i c h was o r i g i n a l l y v i s i b l e i n t h e ovary. '* T h e 
c h o r i o n i t s e l f is homogeneous , b u t i n a n a l l i e d species (Oxyuris 
spirotheca) G y o e r y a n d Claparede f o u n d t h a t t h i s e g g - c o v e r i n g 
consis ts o f s p i r a l l y - c o i l e d bands r e s e m b l i n g t h e t r a c h e a l s p i r a l 
fibre of a n insec t . U n d e r su i t ab le c o n d i t i o n s t h e t a d p o l e -
shaped e m b r y o s r a p i d l y assume a v e r m i f o r m charac te r . T h e 
i n v e s t i g a t i o n s o f L e u c k a r t have s h o w n t h a t " one o n l y needs t o 
expose t h e eggs t o t h e a c t i o n o f t h e sun 's r ays i n a m o i s t e n e d 
pape r enve lope w h e n , a t t h e e x p i r a t i o n o f five o r s i x hou r s , t h e 
t adpo l e - shaped e m b r y o s w i l l have a l r eady become s l ender 
e l o n g a t e d worms."" A c c o r d i n g t o H e l l e r , t h e s imp le s t w a y t o 
r ea r t h e v e r m i f o r m stage of O x y u r i s is t o p u t a n u m b e r o f t h e 
eggs i n a glass t u b e filled u p w i t h sa l iva . T h e t u b e s h o u l d 
t h e n be p l a c e d i n t h e a r m - p i t , i n w h i c h s i t u a t i o n i t can be 
c a r r i e d a b o u t w i t h l i t t l e i nconven i ence . I n a f e w hour s t h e 
t r a n s f o r m a t i o n s w i l l commence a n d g o o n c o n t i n u o u s l y u n t i l t h e 
v e r m i f o r m c o n d i t i o n i s a t t a i n e d . I f , as r e m a r k e d i n m y 
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' L e c t u r e s / i t be asked w h e t h e r the embryos w h i c h have 
escaped i n t o the b o w e l are capable of a r r i v i n g a t t h e v e r m i f o r m 
stage, the answer is i n the a f f i r m a t i v e ; f o r , as L e u c k a r t says, 
" t he e longated embryos are to be f o u n d n o t o n l y i n the faeces 
b u t also i n the mucus of the r e c t u m above a n d a r o u n d t h e anus."' 
V i x has also asserted t h a t f r e e v e r m i f o r m e m b r y o s are occa
s iona l ly t o be detected i n t h e i n t e s t i ne of t h e h u m a n bearer 
a l o n g w i t h the e g g s ; t h i s h a t c h i n g w i t h i n t h e l o w e r b o w e l , 
however , mus t , i n m y o p i n i o n , be r e g a r d e d as excep t iona l . 
H e l l e r is of the same o p i n i o n . A c c o r d i n g t o L e u c k a r t , t h e 
escape of the embryos f r o m t h e eggs " o r d i n a r i l y t akes place 
under the ac t i on o f the gas t r ic j u i c e , also p r i m a r i l y i n t h a t 
c o n d i t i o n w h e n t h e y have b y some means o r o t h e r g a i n e d 
access to a new bearer.'" P r o f . L e u c k a r t a n d th ree o f h i s 
pup i l s courageously i n f e c t e d themselves b y s w a l l o w i n g t h e eggs, 
a n d h a d the sa t i s fac t ion of o b s e r v i n g y o u n g O x y u r i d e s i n t h e i r 
stools fifteen days a f t e r w a r d s . 

F r o m the u n i t e d labors of Professors Z e n k e r a n d H e l l e r i t i s 
n o w r ende red c e r t a i n t h a t a l l the f u r t h e r changes necessary t o 
b r i n g the larvae to sexual m a t u r i t y are accompl i shed w i t h i n t h e 
s m a l l intes t ines o f the h u m a n b e a r e r ; a n d i t is n o t necessary 
t h a t a change of hosts shou ld occur a t any t i m e d u r i n g the l i f e o f 
t h e parasi te . I n f e c t i o n o r d i n a r i l y takes place b y the acc identa l 
and d i r ec t conveyance o f the eggs t h a t are l o d g e d i n t h e n e i g h 
b o u r h o o d of the v i c t i m ' s anus t o t h e m o u t h . Since t h e v i c t i m 
m a y accompl i sh t h i s d u r i n g sleep, i t i s n o t i n a l l cases f a i r t o 
charge i n f e c t e d persons w i t h uncleanliness. O n t h e o ther hand , 
i t too o f t e n happens t h a t due care i n t h i s respect has n o t been 
exercised, and f r o m such persons y o u m a y r emove t h e eggs o f 
O x y u r i d e s f r o m t h e m a r g i n s o f the finger na i l s . One a r i s to 
c ra t i c person, w h o was i n f e s t e d b y m y r i a d s o f these entozoa, 
confessed to me t h a t i n h is e x t r e m e distress, a n d consequent 
rage , he h a d f r e e l y b i t t e n the l i v e w o r m s i n halves be tween h i s 
t ee th . H e h a d thus exposed h i m s e l f t o a t e r r i b l e r evenge , 
since m u l t i t u d e s of the ova e n t e r i n g his m o u t h subsequen t ly 
f o u n d t h e i r w a y i n t o the s tomach a n d in tes t ines . B y w h a t e v e r 
mode the eggs are conveyed to t h e m o u t h t h e i r subsequent 
passage t o the s tomach ensures t h e i r b e i n g ha t ched . I n t h e 
d u o d e n u m a n d o ther d iv i s ions of t h e s m a l l in tes t ines , as Z e n k e r 
a n d H e l l e r have shown, t h e embryos u n d e r g o t r a n s f o r m a t i o n , 
c a s t i ng t he i r sk ins , and g r o w i n g w i t h g rea t r a p i d i t y . P r o b a b l y 
n o t more t h a n th ree weeks or a m o n t h is necessary t o comple te 



NEMATODA 2 3 1 

t h e i r g r o w t h . H e l l e r o b t a i n e d m a t u r e w o r m s f r o m a n i n f a n t 
o n l y f i v e w e e k s o l d . F i n a l l y t h e w o r m s are t r a n s f e r r e d t o t h e 
caecum, w h i c h c o n s t i t u t e s , so t o speak, t h e i r h e a d q u a r t e r s . I t 

i s a n e r r o r t o suppose t h a t t h e l o w e r b o w e l o r r e c t u m f o r m s 
t h e i r especia l h a b i t a t , never the les s t h e m o s t a p p r o v e d m a n u a l s , 
v a d e m e c u m s , a n d g e n e r a l t rea t i ses have f o r a l o n g t i m e sup
p o r t e d t h i s e r roneous v i e w . T h e e r r o r h a d b e e n p o i n t e d o u t b y 
S t r i e k e r i n 1 8 6 1 . 

T h e s y m p t o m s p r o d u c e d b y O x y u r i d e s are occas iona l ly v e r y 
ser ious . I n t h e m i l d e s t cases t h e y have a t e n d e n c y t o u n d e r 
m i n e t h e h e a l t h . A s r e m a r k e d 
i n m y ' En tozoa , " t h e unp lea san t 
sensat ions c h i e f l y deve lop t h e m 
selves i n t h e e v e n i n g a n d a t n i g h t , 
c o n s i s t i n g f o r t h e m o s t p a r t o f 
f e e l i n g s o f hea t a n d i r r i t a t i o n w i t h i n 
a n d a r o u n d t h e m a r g i n o f t h e anus. 
T h e s y m p t o m s m a y become ex
t r e m e l y d i s t r e s s i n g a n d a l m o s t i n 
t o l e r a b l e , espec ia l ly w h e n t h e i t c h 
i n g ex t ends t o t h e g e n i t o - u r i n a r y 
passages, i n consequence o f t h e 
escape a n d m i g r a t i o n o f t h e pa ra 
sites a b o u t these p a r t s . B y - a n d -
b y v a r i o u s s y m p a t h e t i c phenomena , 
such as restlessness, g e n e r a l n e r 
vousness, i t c h i n g s a t t h e nose, i n 
v o l u n t a r y t w i t c h i n g s , g r i n d i n g o f 
t h e t e e t h d u r i n g sleep, chorea, c o n 
v u l s i o n s , a n d even e p i l e p t i f o r m 
seizures, m a y supervene . A t t h e 
age o f p u b e r t y specia l l o c a l d i s 
o rde r s ar ise , t h e n a t u r e o f w h i c h w i l l 
be r e a d i l y u n d e r s t o o d w h e n m e r e l y 
s p o k e n o f as t h e m o r b i d pheno
m e n a o f sexua l i r r i t a t i o n . I n t h e f e m a l e t h e occur rence o f 
p r u r i t u s a n d leucorrhcea i s n o t u n c o m m o n , a c c o m p a n i e d o r 
n o t , as t h e case m a y be , w i t h h y s t e r i a i n v a r i o u s f o r m s . T h e r e 
i s u s u a l l y g e n e r a l as then ia , w i t h m o r e o r less e m a c i a t i o n . T h e 
anaemia i s somet imes r e m a r k a b l e , b u t i n p lace o f a n o r e x i a , 
w h i c h i s , h o w e v e r , a n occasional s y m p t o m , one f r e q u e n t l y f i n d s 
a m o s t vo rac ious appe t i t e , espec ia l ly i n y o u n g peop le . S o m e -

FIG. 47.—Adult male Oxyuris vermicularis. 
Magnified. After Kiichenmeister. 
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t imes there are obscure s y m p t o m s s i m u l a t i n g those o f l oca l 
o rganic disease. 

A b o u t the t r ea tmen t of the d isorder I have n o t h i n g t o say 
here, f u r t h e r t h a n to u rge the benef i t s of the p r e v e n t i v e 
measure of cleanliness. L i k e Z e n k e r and H e l l e r , I have o b 
t a i n e d the eggs of oxyur ides f r o m beneath the finger-nails o f 
y o u n g people. I n one l a d a l l t he na i l s h a d been c a r e f u l l y 
b i t t e n d o w n to t he i r roots , b u t f r o m beneath a m i n u t e p r o j e c t 
i n g p o r t i o n t h a t was l e f t on the r i g h t f o u r t h - f i n g e r I p r o c u r e d 
t w o eggs. T h e i r demons t r a t i on under the microscope c o n 
v i n c e d b o t h paren t a n d c h i l d of the necessi ty o f f r e q u e n t l y 
e m p l o y i n g loca l and general ab lu t ions . Personal cleanliness i s 
essential. I n t h i s connec t ion an able b i o l o g i s t has v e n t u r e d to 
hazard a s ta tement t o the ef fec t t ha t " p r o b a b l y any i n f e c t e d 
person who adopted the requ i s i t e precaut ions against r e i n f e c t i o n 
f r o m h imse l f or others w o u l d ge t w e l l i n a f e w weeks w i t h o u t 
t r e a t m e n t b y drugs." ' D r Ransom bases h i s be l i e f o n t h e 
k n o w n fac ts of t h e l i f e - h i s t o r y of t h i s entozoon, as r e c o r d e d 
more especial ly b y L e u c k a r t . I r eg re t t h a t I cannot f u l l y 
share D r . Ransom's v i ews , a n d s t i l l less shou ld I t h i n k i t r i g h t 
b y m y silence to seem t o endorse his s ta tement t o the e f fec t 
" t h a t every person w h o is shown to be i n f e s t e d w i t h those v e r y 
c o m m o n entozoa, Oxyuris vermicularis a n d Trichocephalus dispar, 
i s t he r eby demons t ra t ed to have swa l lowed m i n u t e p o r t i o n s o f 
h i s o w n or another person's fasces."' T h i s is p u t t i n g t h e case 
too s t r o n g l y . N o doub t the eggs o f o x y u r i d e s swa l l owed b y 
ourselves m u s t have p rev ious ly passed t h r o u g h some person 's 
r e c t u m ; as such, e i ther separately or mayhap c o l l e c t i v e l y , i n 
t h e b o d y of the m a t e r n a l parasi te . T h a t does no t , h o w e v e r , 
j u s t i f y the s ta tement , t h a t we " have s w a l l o w e d " p a r t o f o u r 
o w n or of some o ther pei-son's excrement . The eggs o u g h t n o t 
t o be r e g a r d e d as cons t i tuen t po r t ions of the faecal m a t t e r . Per 
haps D r Ransom w i l l say tha t the surfaces of these eggs, b e i n g 
i n contact w i t h faecal ma t t e r , m u s t c a r r y i n f i n i t e s i m a l pa r t i c l e s 
o n t h e i r surfaces, a n d i t is t o such t h a t he re fe r s . A s , however , 
a l a rge p r o p o r t i o n of t h e ova escape w i t h t h e i r paren ts , w h i l s t 
t hey are s t i l l l o d g e d w i t h i n the m a t e r n a l w o r m , i t cannot be h e l d 
t h a t these i n f r a - u t e r i n e ova ca r ry faecal m a t t e r o n t h e i r shel ls . 
C o m m o n l y t h e eggs are swa l lowed i n the separate, f r e e , a n d d r y 
state. I n wa te r t h e y pe r i sh q u i c k l y . T h e act of e a t i n g w i t h 
unwashed hands is a f e r t i l e source of i n f e c t i o n , more especia l ly 
i f the mea l be t a k e n e i ther i n b e d or i n the b e d r o o m . 
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E r l a n g e n , 1870, s. 2 0 ; a n d i n ' T a g e b l a t t der deutscheu 
N a t u r f o r s c h e r v e r s a m m l u n g zu Dresden , ' 1868, s. 140 (also 
quo ted f r e e l y b y L e u c k a r t , Dava ine , a n d H e l l e r ) . 

Leptodera (Anguillula) stercoralis, B a v a y . — I n tbe summer of 
1876 D r N o r m a n d , o f the F r e n c h M a r i n e , d iscovered t h i s l i t t l e 
entozoon i n the faecal discharges o f soldiers w h o h a d been sent 
home i n v a l i d e d f r o m Coch in -Ch ina . T h e pa t i en t s i n ques t ion 
were t h e v i c t i m s o f t h e so-called C o c h i n - C h i n a diarrhoea o r 
dysen te ry . T h i s d isorder is endemic i n character , a n d i t h a d 
h i t h e r t o been r ega rded as consequent u p o n a v a r i e t y o f causes 
o the r t h a n paras i t ic . D r N o r m a n d ' s d i scovery , as such, t he r e 
f o r e takes equal r a n k w i t h t h e analogous revela t ions made b y 
B i l h a r z , H a r l e y , L e u c k a r t , Z e n k e r , W e b e r , L e w i s , a n d B a n c r o f t , 
i n respect o f t h e p a r t i c u l a r he lminth iases i n m a n w i t h w h i c h 
t h e i r names are several ly associated ( B i l h a r z i a disease, E n d e m i c 
haematuria, Cestode tubercu los i s , Olulanias is , I n t e r - t r o p i c a l 
anaemia. T r i ch inos i s , L y m p h o i d af fec t ions , H e l m i n t h o m a , a n d so 
f o r t h ) , a n d also, i f I may be p e r m i t t e d t o say so, w i t h m y o w n 
de t e rmina t ions i n respect o f a v a r i e t y o f endemics a f f e c t i n g 
an imals (cestode and nematode ep izooty i n t h e horse, t h e so-
ca l led grouse-disease, t h e p igeon-endemic due t o l u m b r i c o i d s , 
& c ) . 

The Leptodera stercoralis i s a m i n u t e , smoo th -bod ied , s imp le , 
r h a b d i t i f o r m nematode, m e a s u r i n g w h e n f u l l g r o w n -L" i n 
l e n g t h , w i t h an average b r e a d t h o f ^ of a n i n c h . T h e 
embryos a t t he t i m e of t h e i r e x t r u s i o n measure o n l y — ' i n 
l e n g t h , b u t b y the t i m e at w h i c h a r u d i m e n t a r y vesicle r e p r e 
s e n t i n g the u te rus beg ins to f o r m , the females have a l r eady 
a t t a ined a l e n g t h o f about -L" T h e males a n d females are o f 
nea r ly equal size. T h e t r a n s i t i o n f r o m t h e e m b r y o n a l s tate t o 
the h i g h e r l a r v a l cond i t ions is accompanied b y a change of 
s k i n , a f t e r w h i c h the d iges t ive a n d r e p r o d u c t i v e o rgans are 
g r a d u a l l y b u t r a p i d l y f o r m e d a n d comple t ed . These changes 
have been m i n u t e l y t r aced a n d recorded b y Professor B a v a y , 
w h o also compares the entozoon w i t h the genera R h a b d i t i s a n d 
L e p t o d e r a , i n e i the r of w h i c h genera t h e w o r m m i g h t be p laced . 
I have a c c o r d i n g l y adopted t h e nomenc la tu re sugges ted b y 
Bavay . 

A s happens i n a l l t he k i n d r e d he lmin th iases t h a t are k n o w n 
t o be dependent u p o n the presence o f s m a l l w o r m s , l a r g e 
n u m b e r s of A n g u i l l u l e s are necessary t o p roduce i n j u r i o u s 
effects u p o n t h e bearer . T h u s , t h e evacuations o f t h e C o c h i n -
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C h i n a p a t i e n t s w e r e f o u n d t o c o n t a i n such m u l t i t u d e s o f t h e 
w o r m s t h a t t h e i r n u m b e r s c o u l d o n l y be a d e q u a t e l y e s t i m a t e d 
a t so m a n y h u n d r e d s o f t h o u s a n d s passed i n t w e n t y - f o u r h o u r s . 
O f course t h e y v a r i e d i n q u a n t i t y , n o t o n l y i n d i f f e r e n t p a t i e n t s , 

Fro. 48.—Leptodera intestinalis. a, Adult female, and separate figure showing a portion of 
the body with the ova in siH. The two outlined figures represent profile and front views 
of the tail, respectively, b, c, Eggs with imperfectly formed embryos, d, Larva. Highly 
magnified. After Bavay. 

but in the same bearer, from day to day. They are to be found 
i n e v e r y s tage o f g r o w t h a n d d e v e l o p m e n t , f r o m t h a t o f t h e 
i n t r a - o v u l a r e m b r y o a n d f r e e e m b r y o n i c s ta te u p t o sexua l 
m a t u r i t y . T h e y o c c u p y a l l p a r t s o f t h e i n t e s t i n a l cana l , f r o m 
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t h e s tomach d o w n w a r d s , b e i n g also f o u n d i n the pancreat ic a n d 
b i l i a r y ducts , and l i k e w i s e w i t h i n the ga l l -b l adde r . A c c o r d i n g 
t o Bavay , f ive days suffice unde r f avo rab le c i rcumstances f o r t h e 
comple te m a t u r a t i o n of the w o r m . T h i s r e a d i l y accounts f o r 
t h e i r occasional ex t reme abundance. 

I am i n d e b t e d to the cour tesy of D r le R o y de M e r i c o u r t f o r 
t h e o r i g i n a l memoi r s f r o m w h i c h these b r i e f abs t rac ts are t a k e n . 

Leptodera intestinalis, B a v a y . — T h i s is a l a r g e r species, n o w 
a n d t h e n f o u n d associated w i t h the above, and , a c c o r d i n g t o 
B a v a y , " i n i n f i n i t e l y less abundance." ' T h i s species was also 
discovered b y D r N o r m a n d , a n d has been c a r e f u l l y desc r ibed 
b y Bavay . Poss ib ly the w o r m m a y a f f o r d us ano ther cur ious 
ins tance of d i m o r p h i s m . B e t h a t as i t may , i t m u s t be p r o 
v i s i o n a l l y r ega rded as a d i s t i n c t f o r m . A s i t s occurrence is b y 
no means i n v a r i a b l e , i t s ro l e i n r e l a t i o n t o t h e C o c h i n - C h i n a 
diarrhoea mus t , as Dava ine has l i k e w i s e r e m a r k e d , be r e g a r d e d 
as o f secondary impor tance . I t is r e a d i l y d i s t i n g u i s h e d f r o m 
A. stercoralis b o t h i n the a d u l t and l a r v a l cond i t ions . T h e f u l l 
g r o w n w o r m , a l t h o u g h compara t ive ly n a r r o w , is m o r e t h a n 
t w i c e as l o n g as i t s congene r ; moreover , t he larvae, i n place o f 
possessing f i n e l y - p o i n t e d t a i l s , have b l u n t o r t r u n c a t e d cauda l 
ex t r emi t i e s . C o n v e r t i n g M . Bavay ' s m i l l i m e t r i c measurements 
i n t o f r ac t i ons o f the E n g l i s h i n c h , the average l e n g t h o f t h e 
m a t u r e w o r m s w i l l be about ~", w h i l s t t h e i r b r e a d t h does n o t 
exceed i n d iameter . 

B I B L I O G R A P H Y ( N O . 3 2 ) . — B a v a y , " S u r VAngidlhde ster-
corale," e Comptes R e n d u s / Oct . , 1876, p . 694, also i n f A n n . 
N a t . H i s t . , " v o l . x v i i i , 4 t h series, p . 507, 1876, also n o t i c e d i n 
the ' V e t e r i n a r i a n / Jan . , 1877, p . 1 9 . — I d e m , " N o t e sur 
I'Anguille intestinale," ' A r c h i v . de M e d . N a v . / J u l y , 1877, p . 
64, and i n ' A n n . N a t . H i s t . / 1877, v o l . x i x , 4 t h series, p . 350 . 
—Cobbold, T. S., " Parasites of M a n , " i n the ' M i d l a n d N a t u 
r a l i s t ' f o r J anua ry 1st, 1 8 7 9 . — D a v a i n e , ' T r a i t e / 1. c , 2 n d 
ed i t . , Supp. , p p . 966-976, 1 8 7 7 . — L a v e r a n , i n ' Gaz. H e b d . de 
M e d . / Jan . , 1877, p . 4 2 . — L a y e t a n d Le Boy de Mericourt, i n 
' D i e t . E n c y c l . des Sc i . M e d . / 1 8 7 5 . — L i b e r m a n n , i n f Gaz. des 
H o p . / M a r c h , 1877, p . 237, a n d i n ' L a F rance M e d , / 1877, p . 
165 (quoted b y D a v a i n e ) . — M e r i c o u r t (see L a y e t ) . — N o r m a n d , 
A., i n ' Comptes R e n d u s ' f o r J u l y , 1876, p . 316 , a n d A u g . , 
1876, p . 3 8 6 . — I d e m , i n f A r c h , de M e d . N a v a l e / 1877, p . 3 5 ' 
a n d separately as ' M e m o i r e sur l a d ia r rhee d i t e de C o c h i n -
c h i n e / Par is , 1 8 7 7 . — I d e m , " D u ro le e t i o log ique de F A n g u i l -
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l u l e dans l a d i a r r h e e de C o c h i n c h i n e / ' i n ' A r c h i v e s de M e d e -
c i n e N a v a l e ' f o r S e p t e m b e r , 1878, p p . 2 1 4 - 2 2 4 . 

Ascaris my si ax, R u d o l p h i . — T h i s w e l l - k n o w n h e l m i n t h pos 
sesses a l i f o r m appendages , one o n e i t h e r s ide o f t h e head . I t 
is o f a m e d i u m size, t h e m a l e m e a s u r i n g 2 i " a n d t h e f e m a l e 
u s u a l l y 3 ' " t o 4 " i n l e n g t h . B o t h as r e g a r d s t h e size o f t h e 
alas a n d t h e l e n g t h o f t h e b o d y i t va r i e s i n d i f f e r e n t hos ts . 
T h u s t h e v a r i e t y i n f e s t i n g t h e d o g has l o n g been r e g a r d e d as a 
d i s t i n c t species (A. marginal a), p a r t l y f r o m t h e c i r c u m s t a n c e 
t h a t t h e alas are less consp icuous , a n d p a r t l y because t h e i n d i 
v i d u a l s are o f t e n l o n g e r a n d t h i c k e r . I possess one s p e c i m e n 
f r o m t h e d o g m e a s u r i n g m o r e t h a n s i x inches i n l e n g t h . F r o m 
l i k e causes t h e Ascaris leptoptera a n d o t h e r v a r i e t i e s i n f e s t i n g 
t h e c a r n i v o r a have been r e g a r d e d as d i s t i n c t species, b u t t h e 
w o r m also va r i es i n one a n d t h e same hos t . 

A s r e m a r k e d i n m y e l e m e n t a r y t r ea t i s e , t h e l a t e D r 
B e l l i n g h a m , o f S t V i n c e n t ' s H o s p i t a l , D u b l i n , p u b l i s h e d i n t h e 
1 3 t h v o l . o f t h e ' A n n a l s o f N a t u r a l H i s t o r y / a n e x t e n d e d 
ca t a logue o f I r i s h entozoa, a n d i n t h i s l i s t he r e c o r d e d t h e 
ex i s t ence o f a n e w r o u n d w o r m i n m a n . H e says o f i t : — " F r o m 
t h e d i s t i n c t n e s s o f t h e l a t e r a l m e m b r a n e s o f t h e head I have 
g i v e n i t t h e n a m e o f Ascaris alata." T h e ca ta logue was c o n 
s t a n t l y r e f e r r e d t o b y D u j a r d i n , D i e s i n g , a n d o t h e r s y s t e m a t i s t s ; 
b u t some o f t h e c o n t i n e n t a l h e l m i n t h o l o g i s t s do n o t appear t o 
h a v e h a d access t o D r B e l l i n g h a m ' s m o r e e x t e n d e d accoun t o f 
t h i s pa ras i t e as g i v e n i n t h e first v o l u m e of t h e 1 D u b l i n M e d i c a l 
P r e s s / N o . 7, F e b . 2 0 t h , 1839 . I a m l e d t o t h i s i n f e r e n c e f r o m 
t h e d o u b t w h i c h some have cast u p o n t h e v e r y exis tence o f t h e 
w o r m , a l t h o u g h o the r s , w i t h m o r e candour , supposed t h a t B e l l i n g 
h a m h a d o n l y m i s t a k e n t h e species. T h u s , K i i c h e n m e i s t e r ( f P a r a 
s i t e n / s. 464 , a n d i n L a n c a s t e r ' s ed i t . , v o l . i i , p . 100) says : — 
" T h e Ascaris alata, f o u n d i n t h e s m a l l i n t e s t i nes o f a m a n , i s 
p r o b a b l y o n l y a y o u n g i n d i v i d u a l o f one o f t h e l o n g - k n o w n 
n e m a t o d a , i f , indeed, it be a worm at all l n ( T h e i t a l i c s are 
m i n e . ) T h i s s t a t e m e n t was r e p r o d u c e d b y H u l m e i n h i s 
E n g l i s h e d i t i o n o f M o q u i n - T a n d o n ' s f E l e m e n t s o f M e d i c a l 
Z o o l o g y , * p . 3 4 1 ; a n d t h e F r e n c h a u t h o r h i m s e l f e v i d e n t l y 
sha red t h e d o u b t expressed b y o t h e r people . D u j a r d i n ( ' H e l -
m i n t h e s / p . 156) a d m i t t e d t h e species, as also d i d D i e s i n g 
C Sys t ema H e l m i n t h u m / p . 175 ) , b u t t h e l a t t e r u n l u c k i l y a d d e d 
t h e f o l l o w i n g v e r y s i g n i f i c a n t s u g g e s t i o n : — " A n Ascaris lum-
bricoides c a p i t i s e p i d e r m i d e e m p h y s e m a t i c e i n f l a t a V 
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D r L e i d y , of Ph i l ade lph ia , a d m i t t e d A. alata a m o n g h i s Entozoa 
hominis w i t h o u t commen t ( f S m i t h s o n i a n C o n t r i b . ' f o r A p r i l , 
1853) , b u t W e i n l a n d , of F r a n k f o r t , i n h is l i s t , p r e f i x e d a n o t e 
of i n t e r r o g a t i o n , o b s e r v i n g also t h a t i t had been " once " f o u n d 
i n I r e l a n d ( ' E s s a y on T a p e w o r m s / p . 88 ) . I t is q u i t e clear, 
t he re fo re , t h a t these authors d i d n o t be l ieve t h a t t h e Ascaris 
m,ystax was a h u m a n parasi te . Those w h o d o u b t f u l l y accepted 
B e l l i n g h a m ' s A. alata d i d so u n d e r t h e i m p r e s s i o n t h a t w h a t 
ever i t was, i t c o u l d n o t be r e g a r d e d as t h e c o m m o n A s c a r i s o f 
the cat. I n the new e d i t i o n of Davaine" s e T r a i t e / A. alata i s , 
t o m y surpr ise , s t i l l r e t a ined as a separate species, a n d t h e r e is 
no m e n t i o n of the occurrence of A. mystax i n m a n . F r o m w h a t 
has r ecen t ly been w r i t t e n b y several c o n t i n e n t a l h e l m i n t h o l o g i s t s 
( L e u c k a r t , H e l l e r , and o thers ) , I r e jo ice to t h i n k t h a t i t i s n o t 
necessary f o r me aga in to advance the r e a l l y s u p e r a b o u n d i n g 
p r o o f s t h a t B e l l i n g h a m ' s A. alata was n o t h i n g more t h a n A. 
mystax. I t has at l e n g t h been a d m i t t e d b y a lmos t a l l w h o are 
competen t to f o r m an Opinion, t h a t t h e m e m o i r o r i g i n a l l y c o m 
mun ica t ed to the c L a n c e t / i n 1863, a n d subsequent ly i n t r o d u c e d 
i n t o the t e x t of m y i n t r o d u c t o r y w o r k , f i n a l l y se t t led t h e ques
t i o n of i d e n t i t y . I t was t h r o u g h t h e d o n a t i o n o f D r E d w i n 
L a n k e s t e r a n d M r Sca t t e rgood t h a t I was enabled at t h e t i m e 
to announce the third instance of the occurrence o f t h i s paras i te 
i n m a n , and since t h a t date several o ther instances have been 
b r o u g h t unde r p u b l i c no t i ce . N o t less t h a n seven cases have 
n o w been n o t i c e d i n w h i c h t h i s l i t t l e l u m b r i c o i d o f t h e cat 
a n d d o g has been f o u n d i n m a n . F o r one g o o d h u m a n spec imen 
I a m i n d e b t e d t o D r M o r t o n . I n t h e above l i s t I i n c l u d e 
H e l l e r ' s specimen, and the one f r o m Green l and sent b y Steen-
s t rup to L e u c k a r t . A c c o r d i n g to H e r i n g ' s observa t ions t h i s 
w o r m g r o w s w i t h r e m a r k a b l e r a p i d i t y . W o r m s o b t a i n e d f r o m 
a p u p p y o n l y s ix days o l d measured f r o m to g" i n l e n g t h . I n 
a t w e l v e - d a y - o l d puppy they reached nea r ly an i n c h i n l e n g t h , 
a n d i n a m o n t h t h e g r o w t h was up t o f o u r inches . Females 
o n l y \\" i n l e n g t h a l ready con ta ined eggs, a n d males o n l y f " 
l o n g h a d acqu i red t h e i r spicules. Th ree weeks t h e r e f o r e , 
w o u l d be a m p l y suf f ic ien t f o r the c o m p l e t i o n of sexual m a t u r i t y 
w i t h i n the f e l i n e or canine host . W e do n o t k n o w , however , 
whe the r or n o t a t e m p o r a r y host is necessary f o r t h e larvae p r i o r 
t o t h e i r i n t r o d u c t i o n i n t o the cat or d o g . H e r i n g t h i n k s t h a t 
a d i r ec t i n f e c t i o n b y the ova is suf f ic ien t • b u t he g ives no p r o o f 
o f the t r u t h o f t h i s hypothes is . " L e u c k a r t (as q u o t e d b y H e l l e r , 
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I . e . , 8 .615) f o u n d n u m e r o u s e m b r y o n a l r o u n d w o r m s i n t h e s t o m a c h 
o f a ca t , i n l e n g t h , a n d i n a d d i t i o n a l l t h e i n t e r m e d i a t e stages 
o f g r o w t h u p t o t h e l a r g e r examples f o u n d i n t h e s m a l l i n t e s t i n e . 
T h e y r e m a i n i n t h e s t o m a c h u n t i l t h e y have a t t a i n e d a l e n g t h 
o f f r o m t o -r^" a n d t h e n pass i n t o t h e s m a l l i n t e s t i n e . W h e n 
t h e y h a v e a t t a i n e d a l e n g t h o f n e a r l y \" t h e y cast t h e i r s k i n s 
a n d change t h e t o o t h - l i k e b o r i n g appara tus f o r t h e t h r e e cha
r a c t e r i s t i c s e m i c i r c u l a r l i p s . These o b s e r v a t i o n s o n Ascaris 
mystax (adds H e l l e r ) r e n d e r i t p r o b a b l e t h a t A. lumbricoides is 
also i n t r o d u c e d i n t o t h e h u m a n a l i m e n t a r y cana l w h i l e s t i l l i n t h e 
e m b r y o n a l s ta te o r s o m e w h a t f u r t h e r a d v a n c e d ( u n d w o h l a u c h 
g r o s s e ) . " T h e s u b j e c t w i l l be f o u n d m o r e f u l l y d iscussed i n 
m y accoun t o f t h e l a r g e species f u r t h e r o n . T h e ca t ' s w o r m 
possesses a n h i s t o r i c a l i n t e r e s t , n o t o n l y i n c o n n e c t i o n w i t h 
B e l l i n g h a m ' s o r i g i n a l d i s c o v e r y , b u t also i n respec t o f N e l s o n ' s 
subsequent d e t e r m i n a t i o n s as t o t h e prec ise m o d e o f i m p r e g n a 
t i o n i n nema todes . T h e s u b j e c t i s t o o e x t e n d e d a n d t o o spec ia l 
t o be dea l t w i t h here a t a n y g r e a t l e n g t h . 

F o r severa l years a f t e r N e l s o n l e f t t h e shores o f E n g l a n d t o 
s p e n d a t oo s h o r t l i f e i n N e w Z e a l a n d , t h e p o i n t s d iscussed i n 
h i s ' E d i n b u r g h T h e s i s ' ( and subsequen t ly p u b l i s h e d i n t h e ' P h i 
l o s o p h i c a l T r a n s a c t i o n s ' ) f o r m e d t h e s u b j e c t - m a t t e r o f n u m e r o u s 
m e m o i r s c o n t r i b u t e d t o t h e l e a d i n g G e r m a n s c i e n t i f i c j o u r n a l s . 
S t a t e d w i t h b r e v i t y , i t m a y be sa id t h a t , a c c o r d i n g t o N e l s o n , 
t h e essen t ia l ac t o f i m p r e g n a t i o n occurs w h e n t h e t h i m b l e -
shaped spe rmatozoa o f t h e m a l e pene t r a t e t h e u n i m p r e g n a t e d o r 
o v a r i a n o v u m . T h i s , h e m a i n t a i n e d , c o u l d a n d d i d t a k e p lace 
a t a n y p a r t o f t h e su r face o f t h e u n f e r t i l i s e d o v u m , since t h e 
g r a n u l a r mass o f w h i c h i t was composed , t h o u g h w e l l d e f i n e d , 
d i d n o t , a t t h i s p e r i o d , possess a l i m i t i n g — o r t r u e y o l k — m e m 
b r a n e . P r o f e s s o r A l l e n T h o m s o n , i n a series o f papers (some 
c o n t r i b u t e d i n t h e G e r m a n l a n g u a g e ) , s u p p o r t e d N e l s o n ' s v i e w s 
g e n e r a l l y . 

A m o n g s t N e l s o n ' s c h i e f opponen t s was M e i s s n e r , w h o d e m o n 
s t r a t e d t h a t t h e u n i m p r e g n a t e d ova r e a l l y possessed a de l i ca t e 
l i m i t i n g m e m b r a n e , a n d t h a t c o n s e q u e n t l y t h e a c t i o n o f t h e 
spe rma tozoa was r e s t r i c t e d t o t h a t p o r t i o n o f t h e o v a r i a n o v u m 
w h i c h became exposed b y r u p t u r e o r sepa ra t ion f r o m t h e r ach i s . 
T h i s o p e n i n g h e t e r m e d t h e m i c r o p y l e . T h e u n i o n o f t h e 
sexua l e l ement s is q u i c k l y f o l l o w e d b y a condensa t i on o f t h e 
y o l k - g r a n u l e s , a n d b y t h e d i sappearance o f t h e h i t h e r t o cen
t r a l l y p l aced g e r m i n a l ves ic le . T h e o v u m n e x t assumes a d i s -
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FIG. 49.—Germs and ova of Acaris mystax. Nos. 1 to 3 magnified 330 diameters and 
Nos. 4 to 24 magnified 220 diameters. After Nelson. 
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t i n c t l y o v a l shape, t h e t r u e y o l k - m e m b r a n e a n d t h e e x t e r n a l 
c h o r i o n a l enve lope n o w b e c o m i n g m o r e a n d m o r e d i f f e r e n t i a t e d , 
u n t i l t h e l a t t e r acqu i re s a r e g u l a r l y t u b e r c u l a t e d su r f ace . C o 
o r d i n a t i n g w i t h these changes t h e g r a n u l a r y o l k i s seen t r a n s 
f o r m i n g i t s e l f i n t o a s i n g l e l a r g e e m b r y o n a l c e l l ; a f t e r a t i m e 
t h i s c e l l d i v i d e s a n d s u b d i v i d e s b y t h e o r d i n a r y process o f 
y o l k - s e g m e n t a t i o n , u n t i l i t i s finally r e s o l v e d i n t o t h e c o n d i t i o n 
o f a s h o r t , s t o u t , v e r m i f o r m e m b r y o . T h e e g g h a v i n g a s sumed 
i t s d e f i n i t i v e o v a l shape, t h e i n t r a c h o r i o n a l e m b r y o r e m a i n s 
c o i l e d w i t h i n t h e she l l , a n d does n o t m a k e i t s escape u n t i l t h e 
e g g has passed f r o m t h e b o d y of t h e p a r e n t w o r m . 

I n t o t h e q u e s t i o n o f t h e m o d e o f f o r m a t i o n o f t h e o v a r i a n 
ova , a n d also i n t o t h a t o f t h e d e v e l o p m e n t o f t h e spermatozoa , 
I do n o t en te r . H o w e v e r u n w i l l i n g l y , I m u s t , i n t h i s m a t t e r , 
b e c o n t e n t e d t o r e f e r t o P r o f e s s o r A l l e n T h o m s o n ' s c lass ica l 
a r t i c l e o v u m ( q u o t e d b e l o w ) , t o L e u c k a r t ' s e l abora te ana lys i s 
(1. c , B d . i i , s. 7 6 - 9 2 ) , a n d also, espec ia l ly , t o t h e e x h a u s t i v e 
m e m o i r o f C laparede , whose b r i l l i a n t l a b o r s , l i k e those o f H e n r y 
N e l s o n , w e r e t o o e a r l y t e r m i n a t e d b y d e a t h . S h o r t l y a f t e r 
g r a d u a t i o n N e l s o n s u f f e r e d a v i r t u a l l y e n f o r c e d b a n i s h m e n t f r o m 
h i s n a t i v e l a n d . 

B I B L I O G R A P H Y ( N O . 3 3 ) . — B e l l i n g h a m , 0. B., " O n t h e Genus 
t o w h i c h t h e W o r m s k n o w n as A s c a r i d e s b e l o n g , " ' ' D u b l i n 
J o u r n . , " v o l . x i v , 1 8 3 9 . — I d e m , " C a t a l o g u e o f I r i s h Entozoa,"" 
' A n n . o f N a t . H i s t . , " v o l s , x i i i a n d x i v , 1 8 4 3 - 4 4 ; a n d i n t h e 
first p a r t o f Char les w o r t h ' s ' M a g . o f N a t . H i s t . , " v o l . i v , 1840 . 
See also t h e address b y D r E . D . M a p o t h e r o n t h e " L i v e s a n d 
W r i t i n g s o f O ' F e r r a l l a n d B e l l i n g h a m , " ' i n t h e ' D u b l . J o u r n . 
o f M e d . S c i . / N o v . , 1877, p . 4 7 1 et seq.—Bischoff, ' W i d e r l e -
g u n g ( u . s. w . ) / Giessen, 1 8 5 3 ; q u o t e d b y Claparede , 1. c. 
infra, p . 9 . — I d e m , ' B e s t a t i g u n g ( u . s. w . ) / Giessen, 1 8 6 4 . — 
Idem, " U e b e r E i - u n d S a m e n b i l d u n g u n d B e f r u c h t u n g b e i 
Ascaris mystax," S ieb . a n d K o l l . ' Z e i t s c h . / 1855 , s. 3 7 7 ; also 
i n S. a n d K . ' Z e i t s c h . / 1 8 5 6 . — B r e m s e r , ' I c o n e s h e l m i n t h . / 
p . 23 , t a b . i v . — C l a p a r e d e , E., " U e b e r E i b i l d u n g u n d B e f r u c h 
t u n g b e i d e n N e m a t o d e n / ' S. a n d K . ' Z e i t s c h . / 1857 , s. 106 . 
— I d e m , ' D e l a f o r m a t i o n et de l a f e c o n d a t i o n des ceufs chez 
les ve r s N e m a t o d e s / Geneve , 1859 . See also ' A n n . o f N a t . 
H i s t . / v o l . i , 3 r d series, 1 8 5 8 . — C o b b o l d , i n ' P roceed , o f t h e 
Z o o l o g i c a l Soc. o f L o n d o n / N o v . , 1 8 6 2 . — I d e m , ' B r i t . As soc . 
R e p . / 1 8 6 2 . — I d e m , " O n t h e occur rence o f Ascaris mystax i n 
t h e H u m a n B o d y / ' w i t h figures, ' L a n c e t / J an . , 1 8 6 3 ; a n d i n 
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the ' D u b l i n M e d . Press / Feb . , 1 8 6 3 . — I d e m , ' E n t o z o a / chap. 
x i , p . 316, 1 8 6 4 . — I d e m , ' W o r m s / p p . 72 a n d 112, 1 8 7 2 . — I d e m , 
i n " O b i t u a r y N o t i c e of D r H e n r y N e l s o n / ' ' M e d . T i m e s a n d 
G a z . / 1865 ( ? ) . — D a v a i n e , ' T r a i t e / 1. c , 1 8 7 7 . — D i e s i n g , C M., 
r S y s t . H e l m . / v o l . i i , p . 180, 1 8 5 0 . — D u j a r d i n (1. c , B i b l . 
N o . 2 ) , p . 1 6 2 . — F r c e l i c h , i n ' N a t u r f . / x x i v , s. 141 (Asc.felis). 
—Funhe, 0., ' L e h r b u c h (u . s. w . ) / 1857, s. 1 2 9 9 . — G m e l i n , 
' S y s t . N a t . / p . 3 0 3 1 . — G o l z e , ' N a t u r g . / 1. c , s. 79—Gurlt, 
' P a t h . A n a t . / s. 3 6 6 . — H e l l e r , A., " D a r m s c h m a r o t z e r / ' i n 
' V o n Ziemssen 's H a n d b u c h / B d . v i i , s. 3 6 1 . — I d e m , ' S i t z u n g s b . 
d . E r l a n g e r phys . -med . Soc . / 1872, s. 7 3 . — H e r i n g , " U e b e r das 
V o r k o m m e n u n d die E n t w i c k l u n g der Ascaris mystax be i j u n g e n 
H u n d e n / " quo ted b y L e u c k a r t f r o m ' W i i r t e m b . N a t u r w . 
J a h r e s h e f t e / 1873, s. 3 0 5 - 3 3 7 . — K o l l i k e r , i n ' M u l l e r ' s A r c h i v / 
1843, s. 68 et seq.—Leidy, ' P roc . A c a d . P h i l . / v i i i , p . 5 0 . — 
Leuckart, 1. c , B d . i i , s. 2 5 8 . — M e i s s n e r , G., " B e o b a c h t u n g e n 
i ibe r das E i n d r i n g e n der Samenelemente i n den D o t t e r / * S. 
a n d K . ' Z e i t s c h . / 1854, s. 2 0 8 . — M o r t o n , T., " A n o t h e r E x a m p l e 
of t h e Occurrence o f A. mystax, f r o m a C h i l d o f f o u r t e e n 
m o n t h s o l d / * i n a l e t t e r t o t h e ' L a n c e t , ' M a r c h 1 1 t h , 1865, 
p . 2 7 8 . — N e l s o n , H., " O n the R e p r o d u c t i o n of Ascaris mystax," 
' P roc . of t h e R o y a l Soc . / i n ' P h i l o s o p h . T r a n s . / a n d i n * M e d . -
C h i r . R e v . / 1 0 5 1 - 5 2 ; also i n ' F r o r i e p ' s T a g s b e r i c h t . / 1852, 
s. 2 0 5 - 2 0 7 . — R u d o l p h i , ' S y n o p s . / p . 42 , 1 8 1 9 . — S c h n e i d e r , 
" U e b e r B e w e g u n g an d e m Samenkorpe rchen der N e m a t o d e n / " 
i n ' M o n a t s b . d . B e r l i n e r A k a d . / 1856, s. 1 9 2 . — I d e m , ' M o n o 
g r a p h i c der N e m a t o d e n / E r s t e A b t h . , s. 38, u n d D r i t t e A b t h . , 
s. 263 ( " E n t w i c k l u n g s g e s c h i c h t e * ' ) , 1866. — Siebold, ' V e r -
g le ichende A n a t o m i e / 1848, s. 153, a n d i n B u r n e t t ' s ed i t . , 
p . 125 et seq., 1 8 5 4 . — T h o m s o n , A., a r t . " Ovum,"" i n ' T o d d ' s 
Cyc lop , of A n a t . and P h y s . / supp. , 1 8 5 9 . — I d e m , " U e b e r d ie 
Samenkorperchen , d ie E i e r u n d die B e f r u c h t u n g der Ascaris 
mystax," S. a n d K . ' Z e i t s c h . / 1856, s. 4 2 5 . — I d e m , " R e p o r t 
of Glasgow M e e t i n g " ' ( ' B r i t . Assoc. R e p . ' ) , 1855, p . 158. 

Ascaris maritima, L e u c k a r t . — T h i s is a w e l l - m a r k e d species. 
J u d g i n g f r o m t h e characters presented b y t h e so l i t a ry , s exua l l y -
i m m a t u r e f ema le w h i c h supp l i ed L e u c k a r t w i t h h i s o n l y means 
of d iagnosis , t h i s w o r m m a y be b r i e f l y descr ibed as a filariform 
nematode about f " i n l e n g t h a n d about i n b r e a d t h . A l t h o u g h 
there are no cephalic a l i f o r m membranes , t h e cu t i c l e i m m e 
d ia t e ly b e l o w t h e l ips f o r m s s m a l l a n d d i s t i n c t p r o j e c t i o n s 
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one o n e i t h e r s ide o f t h e h e a d (' D i e M e n s c h . P a r . / B d . i i , 
s. 8 7 7 ) . 

T h i s e n t o z o o n was d i s c o v e r e d b y D r P f a f f a t J a c o b s h a v n , nea r 
G o d h a v n , W e s t G r e e n l a n d , i n A p r i l , 1865. T w o years l a t e r 
he sent t h e s p e c i m e n t o K r a b b e , w h o a f t e r w a r d s t r a n s m i t t e d i t 
t o L e u c k a r t . I n t h e o r i g i n a l c o m m u n i c a t i o n addressed t o t h e 
C o p e n h a g e n h e l m i n t h o l o g i s t , D r P f a f f s tates t h a t he p r o c u r e d 
t h e w o r m f r o m a m o n g s t m a t t e r s v o m i t e d b y a c h i l d , a n d he 
i n c i d e n t a l l y observes t h a t he h a d h i t h e r t o e n c o u n t e r e d o n l y 
Bothriocephalus cordatus a n d Oxyuris vermicularis a m o n g s t 
G r e e n l a n d e r s . A s t o t h e source o f i n f e c t i o n , P r o f . L e u c k a r t 
n o t u n n a t u r a l l y r e f e r s t o t h e s i m i l a r c o n d i t i o n s o f ex i s t ence 
sha red b y t h e h u m a n a n d c a r n i v o r o u s i n h a b i t a n t s o f t h a t 
c o u n t r y . I t is w e l l k n o w n t h a t bears , po l a r -bea r s , seals, a n d 
wa l ruses are l a r g e l y i n f e s t e d b y nematodes (Asc. transfuga, 
A. osculata, Ophiostoma dispar, & c ) , b u t these v a r i o u s species 
a re q u i t e d i s t i n c t f r o m D r P f a f f ' s l i t t l e " s p u l w u r m . " ' 

Ascaris lumbricoides, L i n n e u s . — T h i s c o m m o n pa ras i t e was 
f o r a l o n g w h i l e r e g a r d e d as i d e n t i c a l w i t h t h e g r e a t l u m b r i -
c o i d o f t h e horse , b u t t h e q u e s t i o n has been finally s e t t l e d b y 
Schne ide r , w h o has s h o w n t h a t t h e h u m a n w o r m , a l t h o u g h 
i d e n t i c a l w i t h D u j a r d i n ' s Ascaris suilla o f t h e h o g , is neve r 
theless q u i t e d i s t i n c t f r o m t h e Ascaris megalocephala o f so l ipeds . 
T h e l a r g e l u m b r i c o i d occas iona l ly f o u n d i n t h e o x b e l o n g s t o 
t h e h u m a n w o r m . O u r l a r g e h u m a n h e l m i n t h resembles t h e 
c o m m o n e a r t h - w o r m i n g e n e r a l appearance o n l y . T h e males 
u s u a l l y measure f r o m f o u r t o s i x inches i n l e n g t h , a n d t h e 
f e m a l e s f r o m t e n t o f o u r t e e n inches . Some have been r e p o r t e d 
u p t o seventeen o r e i g h t e e n inches i n l e n g t h . T h e b o d y i s 
s m o o t h , f u s i f o r m , a n d e las t ic , a n d m a r k e d b y n u m e r o u s fine 
t r ansve r se r i n g s . I t is a t t e n u a t e d t o w a r d s e i t h e r e x t r e m i t y , t h e 
a n t e r i o r e n d t e r m i n a t i n g i n a p r o m i n e n t l y t h r e e - l o b e d m o u t h , 
T h e t a i l i s b l u n t l y p o i n t e d . T h e f e m a l e i s m u c h sho r t e r t h a n 
t h e m a l e , h a v i n g a d i a m e t e r o f n e a r l y a q u a r t e r o f a n i n c h . T h e 
m a l e i s s u p p l i e d w i t h a d o u b l e s p i c u l u m , i t s t a i l b e i n g a l w a y s 
m o r e o r less c u r v e d t o w a r d s t h e c e n t r a l su r face . T h e f e m a l e 
r e p r o d u c t i v e o r i f i c e i s s i t u a t e d above t h e cen t re o f t h e b o d y . 
A c c o r d i n g t o Schne ide r , t h e t a i l s u p p o r t s f r o m 138 t o 150 
c a u d a l papil lae, t h a t i s , f r o m 69 t o 75 o n e i t he r side o f t h e 
m e d i a n l i n e . B e l o w t h e anus t h e papil lae are r e g u l a r l y 
a r r a n g e d i n p a i r s , seven i n n u m b e r , t h e t w o u p p e r m o s t p a i r s 
b e i n g d o u b l e . 
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N o t w i t h s t a n d i n g the advantage w h i c h the size of t h i s entozoon 
a f fords us i n the m a t t e r of observa t ion a n d e x p e r i m e n t , we are y e t 
i g n o r a n t as to the precise mode i n w h i c h the y o u n g g a i n access t o 
the h u m a n b o d y . F r o m w h a t has been said r e spec t ing the q u i c k 
g r o w t h of Ascaris mystax i n t h e d o g , a n d f r o m w h a t has been 
observed re spec t ing the r a p i d g r o w t h of the so-cal led A. suilla 
i n t he h o g , we k n o w t h a t the w o r m requi res b u t a shor t t i m e t o 
pass f r o m the l a r v a l t o the sexual state. T h e v i e w of H e r i n g , 
M o s l e r , Dava ine , a n d others , w h o suppose t h a t these w o r m s are 
rea red i n a d i r ec t manner b y s w a l l o w i n g the ova, i s , as L e u c k a r t 
observed, no t ye t p r o v e d . W e are n o t i n f u l l possession of 
t h e f ac t s o f l a r v a l deve lopment . I t is t r u e t h a t Professor 
H e l l e r ' s i n t e r e s t i n g " f i n d " has s h o w n t h a t w h e n these w o r m s 
first g a i n access t o the h u m a n b o d y t h e i r size is q u i t e i n s i g n i 
ficant. A t the post m o r t e m o f an i m b e c i l e , H e l l e r d i scovered 
e igh teen y o u n g w o r m s , v a r y i n g i n size f r o m abou t §" t o 2 " i n 
l e n g t h (2"75 t o 13 m m . ) . T h e sexes were i n d i s t i n g u i s h a b l e . 
A s a se t -off aga ins t t h i s , L e u c k a r t ' s repea ted a t t e m p t s t o rear 
Ascaris lumbricoides and A. mystax b y means o f d i r ec t f e e d i n g -
exper imen t s w i t h the eggs a l l f a i l e d . T h u s , w e are y e t l e f t i n 
d o u b t as t o the des t iny of t h e larvae d u r i n g the p e r i o d w h i c h 
elapses be tween t h e t i m e of t h e i r escape f r o m the e g g a n d the 
t i m e of t h e i r e n t r y i n t o t h e h u m a n b o d y . So i m p o r t a n t is t h e 
ques t ion as to the m o d e o f o r i g i n a t i o n , g r o w t h , a n d subsequent 
deve lopment of the larvae, t h a t i t m a y be w e l l t o t race , however 
b r i e f l y , w h a t steps have been t a k e n t o clear up t h e m a t t e r . 
L e u c k a r t ob t a ined h i s nega t ive resu l t s b y t h e a d m i n i s t r a t i o n of 
r i p e ova to dogs, r a b b i t s , swine , a n d mice . T h e eggs o f 
Ascaris lumbricoides have been k e p t a l ive b y D r D a v a i n e f o r a 
p e r i o d of more t h a n five years . I have m y s e l f w a t c h e d t h e 
deve lopment o f t h e i r contents i n f r e s h w a t e r t h r o u g h a l l t h e 
stages of y o l k - s e g m e n t a t i o n up to t h e stage o f an i m p e r f e c t l y -
organ ised , co i led , i n t r a - c h o r i o n a l e m b r y o , a n d have k e p t t h e m 
i n t h e l a t t e r c o n d i t i o n f o r a p e r i o d of th ree m o n t h s . A c c o r d 
i n g t o Dava ine ( ' C o m p t e s Rendus , ' 1858, p . 1217) , t h e f u l l y -
developed e m b r y o is c y l i n d r i c a l , i t s l e n g t h b e i n g ^ t h o f a n 
i n c h . T h e m o u t h is n o t f u r n i s h e d w i t h t h e th ree cha rac t e r i s t i c 
papillae o f the genus, a n d the t a i l t e rmina t e s sudden ly i n a 
p o i n t . Dava ine admin i s t e r ed some of his five-year-old e m b r y o s 
t o ra ts , and h a d t h e sa t i s fac t ion o f finding a f e w of these eggs 
i n the roden t ' s faeces, w i t h t h e i r embryos s t i l l l i v i n g , b u t 
s t r i v i n g to emerge. H e also gave eggs t o a cow, a n d i n t r o -
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d u c e d o t h e r s i n t o t h e s tomachs o f d o g s i n s m a l l l i n e n - c o v e r e d 
flasks. A s a g e n e r a l r e s u l t i t m a y b e sa id t h a t t h e e m b r y o s 
escaped f r o m t h e i r she l l s . Those eggs , h o w e v e r , i n w h i c h t h e 
y o l k - s e g m e n t a t i o n h a d n o t a r r i v e d a t t h e e a r l y e m b r y o n a l s tage 
r e m a i n e d u n a f f e c t e d . A c c o r d i n g t o H e l l e r , t h e e m b r y o o f 
A. lumbricoides casts i t s f i r s t s k i n w h i l e s t i l l w i t h i n t h e e g g , 
a n d " a subsequen t ecdysis p r o b a b l y c o m p l e t e s i t s d e f i n i t i v e 
f o r m " (1. c , s. 6 1 5 ) . So f a r b a c k as 1853 V e r l o r e n r e a r e d 
c o i l e d i n t r a - c h o r i o n a l e m b r y o s i n t h e eggs o f Ascaris marginata 
w i t h i n a p e r i o d o f fifteen days i n d i s t i l l e d w a t e r . I also r e a r e d 
t h e e m b r y o s o f t h i s species i n f r e s h w a t e r , a n d k e p t t h e m a l i v e 
f o r a p e r i o d o f n e a r l y a yea r a n d a h a l f , a t t h e e x p i r a t i o n o f 
w h i c h t i m e , a n d d u r i n g t h e w a r m w e a t h e r , some f e w o f t h e m 
succeeded i n m a k i n g t h e i r escape. A c c o r d i n g t o D a v a i n e , t h e 
eggs o f m a n y n e m a t o d e species w i l l r e a d i l y r e t a i n t h e i r v i t a l i t y 
t h o u g h l o n g exposed t o d ryness , b u t t h e i r y o l k - c o n t e n t s w i l l 
n o t g o o n d e v e l o p i n g d u r i n g t h i s p e r i o d o f exposure . A s 
r e g a r d s A. mystax, h o w e v e r , H e l l e r r e m a r k s t h a t w h i l s t " t h e 
eggs have a g r e a t p o w e r o f r e s i s t i n g e x t e r n a l i n f luences , t h e i r 
d e v e l o p m e n t is n o t a r r e s t e d i n s p i r i t s o f w i n e , c h r o m i c a c i d , o r 
o i l o f t u r p e n t i n e * ' (1. c , s. 6 3 1 ) . I n t h e case o f Ascaris 
tetraptera o f t h e mouse , e m b r y o n i c f o r m a t i o n goes o n i n sp i t e 
o f t h e absence o f e x t e r n a l m o i s t u r e . D a v a i n e has n o t i c e d t h e 
same t h i n g i n t h e o x y u r i d e s o f r o d e n t s . D r y n e s s does n o t 
even d e s t r o y t h e eggs o f A. lumbricoides a n d Tricocephalus 
dispar. I t w o u l d seem, i n sho r t , t h a t t h e eggs o f nematodes 
w h i c h n o r m a l l y t a k e u p t h e i r res idence i n cats, dogs , a n d i n 
t h e c a r n i v o r a w h i c h res ide i n a r i d r e g i o n s , w i l l deve lop 
e m b r y o s i n t h e e g g w i t h o u t e x t e r n a l m o i s t u r e . A s b e f o r e 
r e m a r k e d , D a v a i n e t h i n k s i t is n o t necessary t h a t these n e m a 
t o d e e m b r y o s s h o u l d pass t h r o u g h any i n t e r m e d i a r y bearer , a n d 
he bel ieves t h a t t h e y a re o f t e n d i r e c t l y t r a n s f e r r e d t o t h e 
s t o m a c h o f t h e i r ' ' ' 'hos ts ' " w h i l s t a d h e r i n g i n t h e f o r m o f an 
i m p a l p a b l e d u s t t o t h e coats o f t h e i r bearers , whence t h e y are 
de t ached b y t h e a n i m a l ' s f r e q u e n t h a b i t o f l i c k i n g t h e f u r . 
Dava ine" s v i e w has r ece ived some s u p p o r t f r o m t h e obse rva t ions 
a n d e x p e r i m e n t s o f U n t e r b e r g e r w i t h t h e eggs o f Ascaris 
maculosa. T h i s obse rve r a d m i n i s t e r e d eggs o f t h e w o r m t o 
doves (whose faeces w e r e f r e e o f e g g s ) , a n d seventeen days 
a f t e r f o u n d ova i n t h e faeces. 

W i t h t h e eggs o f t h e Ascaris megalocephala o f t h e horse I 
p e r f o r m e d n u m e r o u s e x p e r i m e n t s . I r e a r e d t h e e m b r y o s i n 
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s imple f r e s h wa te r , a n d f o u n d t h e m d u r i n g w a r m wea the r 
escaping before the e x p i r a t i o n of five m o n t h s . I also succeeded 
i n r e a r i n g these larvae i n p o n d m u d , n o t i c i n g , a t t h e same 
t i m e , t h a t a f t e r t h e i r escape f r o m the shel l t h e y g r e w m o r e o r 
less r a p i d l y up to a ce r t a in p o i n t , a f t e r w h i c h t h e y ceased 
g r o w i n g . T h e a d d i t i o n of horses ' d u n g to s o f t we t m u d i n one 
case, and of cows ' d u n g i n another , ne i t he r appeared t o advance 
n o r r e t a r d the process of e m b r y o n a l f o r m a t i o n , so l o n g as the 
embryos were enclosed i n t h e i r shells. O n t h e o the r h a n d , 
w h e n I reared embryos i n s imple h o r s e - d u n g pu rpose ly k e p t 
m o i s t , t h e y a t t a ined a h i g h e r degree o f o r g a n i s a t i o n t h a n d i d 
those i n w e t m u d or wa te r . H a v i n g w a t c h e d hundreds o f 
these larvae unde r v a r y i n g cond i t ions , I came t o t h e conclus ion 
t h a t , a f t e r escape f r o m t h e e g g , t h e i r a c t i v i t y , g r o w t h , a n d 
s t r e n g t h was mos t m a r k e d w h e n t h e y occup ied m e d i a w h i c h 
happened t o be i m p u r e . Dava ine e x p e r i m e n t e d o n cows, a n d 
L e u c k a r t also expe r imen ted on horses, w i t h t h e eggs of t h i s 
w o r m w i t h o u t success. L e u c k a r t also f a i l e d t o rear t h e larvae 
i n i n t e r m e d i a r y hosts . Some eggs passed t h r o u g h the wa te r -
p a l m e r una l t e r ed . 

These resul t s , so f a r as t h e y go , seem t o be bo rne ou t b y 
f ac t s of a p ro fess iona l o rder . Thus , an ins tance has been 
b r o u g h t u n d e r m y no t i ce w h e r e a considerable n u m b e r o f 
peasants and t h e i r c h i l d r e n , d w e l l i n g i n a p a r i s h i n Y o r k s h i r e , 
were i n f e s t ed w i t h t h i s w o r m . The re was, i n shor t , a l oca l 
endemic he lmin th i a s i s . T h r o u g h the p a r i s h r u n s a s t ream 
w h i c h supplies the cot tagers w i t h a l l t h e w a t e r t h e y employ f o r 
domest ic purposes (wash ing , d r i n k i n g , a n d so f o r t h ) . Some of 
t h e peasants l i v i n g b y the side of the s t ream keep p i g s , a n d 
t h e sewage f r o m t h i s source has been a l l o w e d to pass i n t o t h e 
s t ream i t s e l f . N o w , i f Schneider ' s d e t e r m i n a t i o n as t o t h e 
i d e n t i t y of t h e l u m b r i c o i d of m a n a n d t h e p i g is co r rec t ( w h i c h 
I do n o t d o u b t ) , t h e e x p l a n a t i o n of t h e cause o f t h e endemic 
becomes a v e r y s imple ma t t e r . B u t i t does n o t e x p l a i n a l l 
t h a t w e desire to k n o w about the y o u n g w o r m s . E i t h e r t h e 
f r e e d embryos be fo re t h e y enter the h u m a n bearer a c c o m p l i s h 
f u r t h e r changes of f o r m a n d g r o w t h i n the sewage o r i m p u r e 
w a t e r ; or , w h a t is f a r less p robab le , t h e y pass i n t o t h e bodies 
of i n t e r m e d i a r y hosts (such as insect-larvae, G a m m a r i , E n t o -
most raca , & c . ) t o unde rgo t h e necessary changes. P r a c t i c a l l y , 
no doub t , i t comes to the same t h i n g i n t h e end . E v e n i f w e 
suppose t h a t the Ascaris suilla a n d A. lumbricoides are n o t 
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i d e n t i c a l species, s t i l l i t is e v i d e n t t h a t a n y p e r s o n d i s c h a r g i n g 
t h e eggs o f l u m b r i c o i d s i n t h e v i c i n i t y o f open w a t e r s becomes , 
b y t h a t f a c t , a source a n d centi 'e o f i n f e c t i o n . T o ensure an 
e n d e m i c i t i s p r o b a b l y o n l y f u r t h e r necessary t h a t t h e h u m a n 
i n h a b i t a n t s s h o u l d e m p l o y t h e c o n t a m i n a t e d w a t e r f o r d o m e s t i c 
pu rposes . B u t t i m e a n d an increase o f t e m p e r a t u r e m u s t be 
a l l o w e d f o r t h e b r i n g i n g a b o u t o f those k n o w n a n d u n k n o w n 
l a r v a l changes t h a t a l i k e f o r m t h e necessary an teceden t s o f 
i n f e c t i o n . I n t h i s c o n n e c t i o n I w i l l o n l y a d d , t h a t i f t h e 
p r e s e n t p o s i t i o n o f t h e q u e s t i o n be such as I have he re r e p r e 
sen ted i t t o be , w e see t h a t M o s l e r was n o t f a r w r o n g w h e n h e 
s u g g e s t e d t h a t u c o n t a m i n a t i o n o f t h e d r i n k i n g w a t e r w i t h t h e 
eggs o u t o f p r i v i e s i s t o be b l a m e d " as a source o f i n f e c t i o n . 
A c c o r d i n g t o H e l l e r , f r o m w h o m I q u o t e , M o s l e r a c t u a l l y 
d e m o n s t r a t e d t h e presence of t h e eggs i n w a t e r t h u s exposed . 
I n l i k e m a n n e r i t becomes o b v i o u s t h a t D a v a i n e ' s p r a c t i c a l 
r e m a r k ( a l t h o u g h i t was based o n t h e a s s u m p t i o n o f a d i r e c t 
i n f e c t i o n b y t h e e g g s ) , t h a t f i l t r a t i o n w i l l p r o b a b l y be s u f f i c i e n t 
t o p r e v e n t i n f e c t i o n , loses n o t h i n g o f i t s h y g i e n i c v a l u e . 

T h e f o r e g o i n g obse rva t ions n a t u r a l l y l e a d one t o t h e q u e s t i o n 
o f f r e q u e n c y a n d d i s t r i b u t i o n . D a v a i n e ho lds t h a t t h e c o m 
p a r a t i v e i n f r e q u e n c y o f t h i s pa ras i t e i n P a r i s i s due t o t h e f r e e 
use o f t h e f i l t e r . I n L o n d o n , t h o u g h n o t u n c o m m o n , t h e w o r m 
r a r e l y occurs i n g r e a t n u m b e r s i n one bearer . Those cases i n 
o u r hosp i t a l s , w h e r e cons ide rab le n u m b e r s have been p re sen t , 
have u s u a l l y come u p f r o m s u b u r b a n o r c o u n t r y places. H e l l e r 
s ta tes t h a t these w o r m s w e r e f o u n d i n 9"1 p e r cen t , o f pos t 
m o r t e m s c o n d u c t e d a t D r e s d e n , i n 12 pe r cen t , a t ' E r l a n g e n , 
a n d i n 17 p e r cen t , a t K i e l . H e quotes H u s s as s t a t i n g t h a t 
n o one is f r e e f r o m t h i s w o r m i n F i n l a n d . T h e p reva lence o f 
l a r g e r o u n d w o r m s i n w a r m c o u n t r i e s g e n e r a l l y is w e l l k n o w n . 
T h r o u g h o u t I n d i a a n d t h e Eas t t h e y are e x t r e m e l y a b u n d a n t , 
a n d t h e same m a y be s a id o f t h e W e s t I n d i e s , B r a z i l , a n d t h e 
a d j a c e n t t e r r i t o r i e s . P r o f e s s o r D y c e a n d o the r s have r e m a r k e d 
o n t h e e x t r e m e p reva lence o f l u m b r i c i i n t h e M a u r i t i u s , b u t 
t h e y are c o m p a r a t i v e l y r a r e a l o n g t h e sea b o r d e r . I n a l l 
s i t u a t i o n s w h e r e t h e r e is a n a b u n d a n t f r e s h - w a t e r s u p p l y these 
paras i tes are p a r t i c u l a r l y c o m m o n , as i n t h e l o w l a n d s o f 
H o l l a n d a n d t h e l a k e d i s t r i c t s o f S w e d e n . T h e abundance o f 
w a t e r is c e r t a i n l y n o t a lone s u f f i c i e n t t o e x p l a i n t h e f r e q u e n c y 
o f t h e pa ras i t e , see ing t h a t t h e m o s t i m p o r t a n t f a c t o r i s t h a t 
w h i c h res ts u p o n t h e u n c i v i l i s e d h a b i t s o f t h e r u r a l p o p u l a t i o n . 
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W h a t , the re fore , i t may be asked, can be the cause o f i m m u n i t y 
e n j o y e d b y Ice landers i n t h i s respect ? T h e answer is n o t 
a p p a r e n t ; nevertheless K r a b b e and F i n s e n have t e s t i f i e d t o t h e 
f a c t t h a t I c e l a n d is the o n l y c o u n t r y t h a t is e n t i r e l y f r e e f r o m 
Ascaris lumbricoides. 

A s r e m a r k e d i n m y prev ious w o r k t h e n u m b e r of w o r m s 
present i n any h u m a n bearer is u sua l l y s m a l l , v a r y i n g c o m m o n l y 
f r o m one to s ix or e i g h t . Cases i n w h i c h scores o r hundreds 
have e x i s t e d are compara t i ve ly ra re . K i i c h e n m e i s t e r men t ions 
t h e case o f one c h i l d w h o passed 103 examples , a n d o f another 
c h i l d t h a t h a r b o r e d f r o m 300 t o 400 w o r m s . D r G i l l i , o f 
T u r i n , g ives a case where 510 were passed b y a c h i l d , a n d 
C r u v e i l h i e r e s t ima ted t h a t over 1000 ex i s t ed i n an i d i o t g i r l , 
whose in tes t ines he f o u n d c r a m m e d w i t h t h e m . A r e m a r k a b l e 
case has also been c o m m u n i c a t e d to me b y D r M a c k e i t h , of Sand
h u r s t , K e n t , w h o , b y means o f santonine , expe l l ed f r o m a l i t t l e 
g i r l , f i v e and a ha l f years of age, 300 l u m b r i c i ; a n d I a m l i k e 
wise i n d e b t e d to D r Cooper Rose f o r notes o f a case i n w h i c h 
about t h i r t y l u m b r i c i were expe l l ed , c h i e f l y i n consequence of 
the e m p l o y m e n t of t h i s d r u g . T h e mos t i n t e r e s t i n g f a c t , h o w 
ever, i n t h i s case was t h a t t h e c h i l d was o n l y fifteen mon ths o l d . 
I n t h i s case the s y m p t o m s were severe. 

T h e p rope r h a b i t a t of the l u m b r i c u s is the upper and m i d d l e 
p a r t of the sma l l i n t e s t ine . F r o m t h i s s i t u a t i o n i t o f t e n wanders 
i n t o the s tomach, a n d f r e q u e n t l y gains access t o t h e ou te r w o r l d , 
n o t o n l y b y t h e n a t u r a l passages o f t h e m o u t h , n o s t r i l s , and 
anus, b u t also, occasional ly, i n a more d i r e c t w a y , b y p e r f o r a t i n g 
t h e i n t e s t i n a l a n d a b d o m i n a l w a l l s . M a n y cases are on record 
where l u m b r i c i have passed i n t o the a b d o m i n a l c a v i t y . I n o ther 
instances t h e y have l o d g e d themselves w i t h i n the a b d o m i n a l 
viscera a n d p u l m o n a r y organs . W h e n t h e y find t h e i r w a y i n t o 
t h e parietes of the abdomen and ad jacen t par t s , t hey u sua l ly g i v e 
r ise to the f o r m a t i o n o f abscesses r e q u i r i n g s u r g i c a l i n t e r f e r ence . 

A s regards the s y m p t o m s p r o d u c e d b y l u m b r i c i , these v a r y 
a c c o r d i n g to t h e s i t u a t i o n t h e y happen t o occupy . T h e s y m 
p t o m s are also m o d i f i e d b y age a n d t e m p e r a m e n t . I n the 
s tomach a n d in tes t ines t h e y g i v e r i se to col ic a n d s h o o t i n g pa ins 
about the abdomen, f o l l o w e d gene ra l ly b y dyspepsia, nasal i t c h 
i n g , nausea, v o m i t i n g , a n d even diarrhoea. Occas iona l ly d e a t h 
supervenes sudden ly . A s ingu la r case o f t h i s k i n d ( the p a r t i c u 
lars of w h i c h I o n l y ga the red f r o m a loca l newspaper) o c c u r r e d 
i n a b o y , t h i r t e e n years of age, a t t he C o u n t y Gaol a t H e r t f o r d 
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i n 1873 . F r o m D r E v a n s ' s s t a t e m e n t , m a d e a t t h e c o r o n e r ' s 
i n q u e s t , t h e sole cause o f d e a t h appea red t o be due t o p r e s s u r e 
o n t h e w i n d p i p e b y a w o r m l o d g e d i n t h e g u l l e t . S o m e t i m e s 
t h e r e i s c e r e b r a l d i s t u r b a n c e , a t t e n d e d w i t h g e n e r a l res t lessness 
a n d c o n v u l s i v e t w i t c h i n g s d u r i n g sleep. T h u s , D r W o o d m a n 
has r e c o r d e d a ser ious case o f c o n v u l s i o n s a r i s i n g f r o m l u m b r i -
c o i d w o r m s , i n w h i c h , h o w e v e r , a cu re was e f f e c t e d b y e x p u l 
s i o n o f t h e w o r m s . A n a n o n y m o u s w r i t e r i n t h e ' M e d i c a l 
G a z e t t e 3 r e c o r d s a case o f ep i l epsy f r o m t h i s cause, w h i l s t 
a n o t h e r w r i t e r i n t h e same j o u r n a l (1839) m e n t i o n s a n i n s t a n c e 
w h e r e t w o l u m b r i c i a n d one t a p e w o r m w e r e associa ted i n t h e 
p r o d u c t i o n o f s i m i l a r p h e n o m e n a . B u t a m u c h m o r e s t r i k i n g 
case is also g i v e n ( a n o n y m o u s l y ) i n t h e c Gaze t t e 3 f o r 1874 (p . 
4 1 5 ) , w h e r e a s i n g l e l u m b r i c u s caused t h e bea re r t o be a l u n a t i c 
f o r e i g h t years . T h e v i c t i m s u f f e r e d f r o m c a t a l e p t i c f i t s , w h i c h 
l a s t e d f o r t w o o r t h r e e w e e k s a t a t i m e . M . P e t r e q u i n , i n h i s 
e T r a i t e P r a t i q u e , ' r e co rds t w o cases o f amauros i s i n y o u n g g i r l s 
p r o d u c e d b y l u m b r i c i . A f a t a l case is r e c o r d e d b y P e t r e n z , 
w h e r e 2 0 0 w o r m s p r o d u c e d e n t e r i t i s , a n d a n o t h e r f a t a l case i s 
g i v e n b y R o g e r f r o m p e r f o r a t i o n (1848) . Cases o f p e r f o r a t i o n 
a re also g i v e n b y Y o u n g , b y B l a i r ( 1 8 6 1 ) , b y M o n d i e r e ( 1 8 3 9 ) , 
b y B u c h n e r ( 1 8 5 1 ) , b y S h e p p a r d ( 1 8 6 1 ) , a n d b y L u s c h k a 
( 1 8 5 4 ) , t h e w o r m s i n t h i s l a s t - m e n t i o n e d case o c c u p y i n g t h e 
c a v i t y o f t h e p l e u r a . Cases o f severe i r r i t a t i o n a f f e c t i n g t h e 
g e n i t o - u r i n a r y o r g a n s are g i v e n b y D r e y f u s , B u c k i n g h a m , a n d 
o the r s ; a n d one o r t w o ins tances are r e p o r t e d w h e r e these 
w o r m s have b e e n d i s c h a r g e d f r o m several p a r t s o f t h e b o d y 
( N e i l s o n , 1833) . I m a y a d d t h a t t h e t h i r d f a sc i cu lus o f a w o r k 
i l l u s t r a t i n g t h e c o l l e c t i o n o f m o r b i d a n a t o m y i n t h e A r m y 
M e d i c a l M u s e u m a t C h a t h a m g ives a case o f l u m b r i c i o c c u p y 
i n g t h e b i l i a r y duc t s a n d g a l l - b l a d d e r . I f i n d , m o r e o v e r , t w o 
a d d i t i o n a l cases o f p e r f o r a t i o n o f t h e s m a l l i n t e s t i n e , one o f 
w h i c h appeared i n t h e ' L o n d o n M e d i c a l G a z e t t e " (1827) a n d 
t h e o t h e r i n t h e ' L a n c e t 3 ( 1 8 3 6 ) . 

D u r i n g t h e F r a n c o - G e r m a n w a r D r R e g i n a l d P i e r s o n , as he 
a f t e r w a r d s i n f o r m e d me , r e m o v e d a l u m b r i c u s f r o m a n abscess 
f o r m e d i n t h e a b d o m i n a l pa r ie tes o f a so ld ie r . B u t a m o n g s t 
t h e m o s t cu r ious cases ( i l l u s t r a t i n g t h e w a n d e r i n g h a b i t s o f these 
paras i tes ) are those seve ra l ly d e s c r i b e d b y B a r w e l l ( 1 8 5 7 ) , 
W i l l i a m s , P r i c h a r d , a n d t h e Mess r s S t o c k b r i d g e . I n B a r w e l l ' s 
case a n A s c a r i s was e x p e l l e d f r o m a c h i l d w h o h a d s w a l l o w e d 
t h e brass " e y e 3 3 o f a l a d y ' s dress. T h r o u g h t h e c i r c u l a r l o o p o f 
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t h i s eye, used as a t o y , the Ascar i s had p a r t l y t h r u s t i t s b o d y , a n d 
b e c o m i n g thus s t r angu la t ed , i t p r o b a b l y per ished be fo re i t was 
evacuated. I n P r i cha rd ' s case (1859) one or t w o l u m b r i c i h a d 
s i m i l a r l y t r apped themselves i n the eyes of b u t t o n s swa l l owed 
by the pa t i en t , and one w o r m , n o t con ten ted w i t h a s ingle 
s t r angu la t i on , h a d succeeded i n pass ing i t s b o d y t h r o u g h t w o 
bu t t ons . I n 1842 M r T . Gr. S t o c k b r i d g e gave a s i m i l a r case, 
i n w h i c h he, n o t i n a p t l y , spoke of these " hooks a n d eyes " as 
c o n s t i t u t i n g a new r e m e d y or " w o r m - t r a p " f o r l u m b r i c u s , 
a n d s i n g u l a r l y enough, a namesake ( W S t o c k b r i d g e ) , i n the 
succeeding year, also recorded a l i k e ins tance of t h e " mechan ica l 
expu l s ion of w o r m s " b y m e t a l l i c b u t t o n s . A g a i n , a t h i r d 
correspondent i n the ' B o s t o n Journa l , " u n d e r the i n i t i a l s A . M . , 
spoke of an open- topped t h i m b l e as c o n s t i t u t i n g another new 
" w o r m - t r a p / " w h i l s t he gave a case of l u m b r i c i pene t r a t i ng 
" me ta l l i c suspensor b u t t o n s . " The re is also the case r epo r t ed b y 
W i l l i a m s , w h o , at a m e e t i n g of the B o s t o n Society f o r M e d i c a l 
I m p r o v e m e n t , e x h i b i t e d " a l u m b r i c u s w i t h a dress-hook 
a t t a c h e d " (1857) . L a s t l y , another l u m b r i c u s , t r apped i n the 
same way , m a y be seen i n t h e M u s e u m of the R o y a l College of 
Surgeons at E d i n b u r g h . 

O w i n g to the presence of a pecu l i a r i r r i t a t i n g vapour w h i c h 
is g i v e n out b y these l u m b r i c o i d s , p a r t i c u l a r l y w h e n f r e s h , 
several observers have exper ienced cur ious symptoms . Thus , 
M i r a m on t w o occasions, w h e n e x a m i n i n g A. megalocephala, was 
a t t a c k e d w i t h sneezing, excessive secret ion of tears, w i t h s w e l l i n g 
of the punc t a l a c ryma l i a , and H u b e r also exper ienced a t r o u b l e 
some i t c h i n g of the hands a n d neck a f t e r e x a m i n i n g specimens 
of A. lumbricoides. I n l i k e manne r I have m y s e l f h a d wa t e ry 
su f fu s ion of the eyes (when c o l l e c t i n g the pe r iv i sce ra l f l u i d f o r 
M a r c e t ' s analyses: see B i b l i o g . ) , and Bas t i an has g i v e n a de ta i l ed 
account of the serious effects w h i c h the po ison p r o d u c e d u p o n 
h i m . I n Bas t ian ' s case even s p i r i t specimens p i 'oduced i r r i t a 
t i o n . The a t tacks o f ca ta r rh a n d as thma were so pers i s ten t 
a n d severe t h a t t h e y las ted f o r s ix weeks at a t i m e . So sensi
t i v e was Bas t i an to the l u m b r i c o i d - m i a s m t h a t he c o u l d n o t 
even p u t on a coat t h a t he h a d w o r n d u r i n g his i n v e s t i g a t i o n s 
w i t h o u t e x p e r i e n c i n g f r e s h a t t acks o f sneezing a n d o the r 
ca t a r rha l s y m p t o m s . T h e a t t acks became p e r i o d i c a l , o c c u r r i n g 
be tween f i v e a n d s ix i n the m o r n i n g , b e i n g accompan ied b y 
dyspnoea and a d i s t r e s s ing spasmodic c o u g h . Bas t i an , i n shor t 
was qu i t e a m a r t y r i n the cause o f nematode ana tomy . 
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B I B L I O G R A P H Y ( N O . 3 4 ) . — A b o u s s o n , L., " O n t h e Presence o f 
W o r m s ( l u m b r i c i ) i n t h e A i r - p a s s a g e s / ' f r o m ' A r c h . G e n . dc 
M e d . / i n ' M e d . - C h i r . R e v . / 1 8 3 6 . — ( A n o n y m o u s ) , A. A f . , 
" A n o t h e r N e w W o r m - t r a p — a n o p e n - t o p p e d T h i m b l e i n t h e 
N o s t r i l (also n o t i c e o f m e t a l l i c suspender b u t t o n s p e n e t r a t e d b y 
L u m b r i c i ) / ' ' B o s t . M e d . a n d S u r g . J o u r n . / v o l . x x v i i , p . 1 2 1 , 
1 8 4 2 - 4 3 ; see also T . G . a n d W - S t o c k b r i d g e . — ( A n o n . ) , " L u m 
b r i c i e x p e l l e d b y B i s m u t h / ' ' B o s t . M . a n d S. J o u r n . " ( f r o m 
' Gaz . des H 6 p . / ' J o u r n . des Conna iss . M e d . / a n d ' B o l e t i n d e l 
I n s t . - M e d . - Y a l e n c " ) , 1 8 5 9 . — ( A n o n . ) , " Case o f one T a p e w o r m 
a n d t w o L u m b r i c i c a u s i n g E p i l e p s y / ' f r o m ' B u l l , d u M i d i ' 
a n d ' G a z . M e d . / 1 8 3 9 . — ( A n o n . ) , " C a s e o f P e r f o r a t i o n o f 
t h e I l e u m b y A s c a r i d e s / " f r o m ' H u f l . a n d Ossan's J o u r n . / i n t h e 
* L a n c e t , ' 1 8 3 6 . — ( A n o n . ) , " Case o f L u m b r i c i i n t h e B i l i a r y t h e 
D u c t s a n d G a l l - b l a d d e r / ' n o t e a n d f i g . i n t h i r d f a s c , i l l u s t . t h e 
C o l l . o f M o r b . A n a t . i n t h e A r m y M e d . M u s . a t C h a t h a m , 1838 . 
• — ( A n o n . ) , " A L u m b r i c u s c a u s i n g Ca ta lepsy , w i t h P i t s l a s t i n g 
t w o o r t h r e e w e e k s ; C u r e b y V o m i t i n g / " ' L o n d . M e d . G a z . / 
1847 , p . 4 1 5 . — A r c h e r , E., " O n a Case o f A. lumbricoides p r o 
d u c i n g a l a r m i n g s y m p t o m s / * ' L a n c e t / 1 8 5 7 . — B a r w e l l , " Case 
o f A s c a r i s e x p e l l e d b y t h e s w a l l o w i n g o f a f o r e i g n b o d y / * 
' L a n c e t / 1 8 5 7 . — B a s t i a n , i f . 0., " O n t h e A n a t o m y a n d P h y s i 
o l o g y o f t h e N e m a t o i d s , P a r a s i t i c a n d Free , " ' ' P h i l . T rans . , " 
1866 , p . 545 : f o r t h e accoun t o f h i s p o i s o n - s y m p t o m s , see foot
note, p . 5 8 3 . — B a t t e r b u r y , B. L., " J a u n d i c e due t o t h e presence 
o f L u m b r i c i / " ' B r i t i s h M e d . J o u r n . / N o v . , 1878, p . 7 2 1 . — 
Bigelow, H., " W o r m i n a n A b s c e s s / ' ' B o s t . M e d . a n d S u r g . 
J o u r n . / v o l . x x x i i i , p . 4 8 6 , 1 8 3 6 . — B l a t c h l e y , 0. 0., " T w o Cases 
o f A. lumbricoides, a t t e n d e d w i t h Abscesses, f o l l o w e d b y l a r g e 
p u r u l e n t d i scha rges , a n d W o r m s t h e r e i n / " ' N e w Y o r k M e d . 
a n d P h y s . J o u r n . / v o l . i , n e w series, p . 209, 1 8 2 9 . — B o n f i l s , E., 
" L e s i o n s a n d P a t h . P h e n o m e n a caused b y L u m b r i c i i n t h e 
B i l i a r y D u c t s / ' f r o m ' A r c h . G e n . , ' i n ' B r i t , a n d F o r . M e d . -
C h i r . R e v . / 1858, a n d i n ' A m e r . J o u r n . o f M e d . S c i . / v o l . 
x x x v i i , 1 8 5 9 . — B r a d f o r d , J . T., " S i n g u l a r Case of W o r m s 
( L u m b r i c i ) / ' ' B o s t . M e d . a n d S u r g . J o u r n . / v o l . x x v i i i , 1843 . 
Brigham, A., " W o r m s i n t h e B l a d d e r s i m u l a t i n g ' S t o n e / " 
' A m e r . J o u r n . M e d . S c i . / 1 8 3 7 ; ' M e d . - C h i r . R e v . / 1 8 3 7 ; 
' Q u a r t . J o u r n . C a l c u t t a M e d . a n d P h y s . S o c . / v o l . i i , p . 132 , 
] 8 3 8 . — B u c h n e r , " O n t h e P e r f o r a t i o n o f t h e I n t e s t i n a l Cana l b y 
W o r m s ( w i t h r e f . t o t w o cases) /" f r o m ' M e d . Z e i t u n g / 1850, 
i n ' M e d . - C h i r . R e v . / 1 8 5 1 . — G a l d e r w o o d , " T r e a t m e n t / ' ' B r i t . 
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M e d . J o u r n . / Jan . 30, 1875.— Chapman, N., " Case of 68 
Ascar ides causing P u l m o n a r y Disease/" i n h is ! D i s . of the 
Thorac ic and A b d . V i s c e r a / p . 263, a n d i n ' M e d . - C h i r . R e v . / 
1 8 4 5 . — C h i a j e , Belle-, i n ' R e n d , d e l l ' A c c a d . d i N a p o l i / 1846 
( " A n a t . / " p . 4 0 3 ) . — C h u r c h , J., " O n A. lumbricoides," ' M e m . 
M e d . Soc. L o n d . / v o l . i i , 1 7 8 9 . — C l a p a r e d e (1. c , B i b l . N o . 33, 
f o r d e v e l o p m e n t ) . — C l a r k , P., " D i scha rge o f a L u m b r i c u s 
t h r o u g h the M a l e U r e t h r a / ' ' N e w Y o r k J o u r n . M e d . / 1844, 
r e p . i n ' L a n c e t / 1844, and i n ' E d i n . M . a n d S. J o u r n . / v o l . 
l x i v , 1845.—Gloquet , ' A n a t . des vers I n t e s t . / 1824 .—Cobbold , 
" O n Sewage and Parasites, especial ly i n r e l a t i o n to the 
D i spe r s ion and V i t a l i t y of the Germs of E n t o z o a / " ' M e d . T imes 
a n d Gaz . / Feb . 25, 1871 , p . 215.—Idem, ' E n t o z . / p . 302-315. 
— I d e m , ' W o r m s / lec t . x v i , p . 3 . — I d e m , a r t . " A s c a r i d a s / ' i n 
' M a u n d e r ' s T r e a s u r y / 1 8 6 2 . — C o l v a n , J . , " C a s e i n w h i c h E l even 
R o u n d W o r m s of the species A. lumbricoides were removed 
b y A n t h e l m i n t i c s / ' ' D u b l . M e d . P r e s s / v o l . x x v i , p . 2 1 1 , 1 8 5 1 . — 
Cutler, J. H., " D e a t h b y W o r m s (a l a rge L u m b r i c u s b e i n g 
f o u n d i n t h e W i n d - p i p e ) / ' ' B o s t . M e d . a n d S u r g . J o u r n . / 
v o l . l x v i , p . 392 , 1862 .—Gzermak , i n ' S i t z . d . k . A k a d . d . 
W i s s e n s c h . / 1852 ( " A n a t . / ' s. 755).—Davaine, i n his ' T r a i t e / 
1. c , 2 n d ed i t . , syn . x c v i i , and p . 122-235 ( w i t h detai ls of f o r t y -
f i v e cases) ; see also his m e m o i r " O n the Deve lopmen t and 
P r o p a g a t i o n o f the Trichoceph. dispar a n d A. lumbricoides," 
f r o m ' Comptes R e n d u s / i n ' A n n . N a t . H i s t . , ' v o l . i i , 3 r d series, 
1858 ; also i n the ' J o u r n . of P rac t . M e d . and S u r g . / E n g . edi t . , 
v o l . i , 1858, and i n the ' V e t e r i n a r i a n / v o l . x x x i i , p . 700, 1859, 
f r o m ' P roc . of A c a d , des S c i . / i n ' Bos t . M . a n d S. J o u r n . / 
v o l . l i x , p . 157, 1 8 5 8 - 5 9 . — I d e m , a r t . " E n t o z o a i r e s / ' i n ' D i e t . 
de M e d . et C h i r . p r a t . ' — D a v i d , J. B., " Cases of P e r f o r a t i o n of 
t h e In t e s t ines b y W o r m s / ' f r o m ' Gaz. M e d . de P a r i s / i n ' D u b l . 
M e d . P ress / 1840, p . 2 2 3 . — D i e s i n g , ' Sys t . H e l m . / i i , p . 1 6 6 ; 
a n d i n ' Revis der N e m a t . / 1. c , s. 6 6 0 . — D o u g l a s , J., " W o r m s 
( L u m b r i c i ) evacuated at an U l c e r o f the G r o i n / ' ' M e d . Ess. 
a n d O b s . / v o l . i , 2 n d ed i t . ( v o l . i , 5 t h ed i t . , p . 179) , p . 222, 
1 7 3 7 . — D o i c l e r , B., " Case o f W o r m s i n the U r i n a r y B l a d d e r / ' 
f r o m ' N e w O r l . M . a n d S. J o u r n . / i n ' N e w Y o r k J o u r n . M e d . / 
n e w series, v o l . x i v , 1 8 5 5 . — D u b i n i , ' E n t o z o o g r a f i a u m a n a ' 
( " A n a t . / ' p . 1 4 8 ) . — D u p u y t r e n , " L u m b r i c u s passed b y the 
U r e t h r a / ' f r o m " C l i n . L e c t . / ' i n ' L o n d . M e d . a n d S u r g . J o u r n . ' 
1846, p . 14 .— Dyce, B., " O n L u m b r i c i a n d the Causes o f t h e i r 
Prevalence i n the M a u r i t i u s / ' ' L o n d . M e d . G a z . / 1 8 3 4 . — E v a n s 
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T., " L u m b r i c u s c a u s i n g D e a t h / " r e p . o f co rone r ' s i n q u e s t i n 
t h e ' H e r t s A d v e r t i s e r a n d S t A l b a n ' s T i m e s ' f o r F e b . 8, 1873 . 
Gcrvais ( a n d Van BencJen), ' Z o o l . M e d . / i i , p . 1 1 8 . — G i l l i , 
" A c c o u n t o f a Case i n w h i c h 510 W o r m s ( L u m b r i c i ) w e r e 
v o i d e d b y a C h i l d / ' f r o m ' G i o r n . d . Sc ienze M e d . d i T o r i n o / 
i n ' M e d . - C h i r . R e v . / 18 -13 .—Goopta , G. D. D., " O n S u i c i d e 
a n d L u m b r i c i / ' ' I n d . M e d . G a z . / J u l y , 1874 , a n d ' L o n d . M e d . 
R e c . / A u g . , 1874 , p . 5 0 2 . — H e l l e r , A., " D a r m s c h m a r o t z e r / ' i n 
' V o n Z i emssen ' s H a n d b . / s. 6 1 2 - 6 3 1 . — H o l l a n d , G. G., ' A 
p e c u l i a r Case o f N e r v o u s Disease o r D e r a n g e m e n t o f t h e N e r v o u s 
S y s t e m (associated w i t h A. lumbricoides),,} ' E d i n . M . a n d S. 
J o u r n . / v o l . l x i i i , 1 8 4 5 . — H o w a l l , " A b s c e s s o f t h e G r o i n , w i t h 
d i s c h a r g e o f L u m b r i c i / ' ' L o n d . M e d . G a z . / 1845 , a n d ' E d i n . 
M . a n d S. J o u r n . / 1846 , p . 2 4 1 . — J o h n s o n , W- G., " C a s e o f 
f o r t y L u m b r i c i i n a B o y w h o d i e d w i t h T r a u m a t i c Te tanus , ' " 
" R e p . o f S o u t h M i d . B r . o f B r i t . M e d . A s s o c . / ' i n ' B r i t . M e d . 
J o u r n . / 1 8 5 8 . — K e l t , " P e r f o r a t i o n o f the I n t e s t i n e s b y a 
W o r m / ' ' L o n d . M e d . G a z . / 1 8 2 8 . — K i l g o u r , T., " C a s e i n 
w h i c h W o r m s i n t h e Nose , p r o d u c t i v e o f a l a r m i n g S y m p t o m s , 
w e r e r e m o v e d b y t h e U s e o f T o b a c c o / ' ' M e d . Commen t . , " 
v o l . v i i i , 1 7 8 3 . — K i r k l a n d , " Case o f L u m b r i c u s i n an Abscess 
of t h e L i v e r , " ' r e p . i n h i s b o o k , e n t i t l e d ' A n E n q u i r y / v o l . i i , 
p . 186 ( q u o t e d b y R i c h t e r a n d D a v a i n e ) , L o n d o n , 1 7 8 6 . — 
Kiichenmeister, ' M a n u a l / E n g . e d i t . , p . 4 1 0 - 4 2 7 . — L e i d y , J., 
' P r o c . A c a d . P h i l . / 1856, p . 5 0 . — L e n t e , F. D., " L u m b r i c u s i n 
t h e S t o m a c h c a u s i n g D y s p n o e a / ' i n h i s " R e p . o f Cases o c c u r r i n g 
i n t h e N e w Y o r k H o s p . / " i n ' N e w Y o r k J o u r n . o f M e d . / v o l . v , 
n e w series, p . 167, 1 8 5 0 . — L e t t s o m , ' Case o f L u m b r i c u s evacu
a t e d f r o m a n A b d o m i n a l Abscess,*" ' T r a n s . M e d . Soc. L o n d . , " 
a n d ' L o n d . M e d . R e p o s . / 1 8 1 7 . — L e u c k a r t , 1, c , s. 1 5 2 - 2 5 8 . — 
Lieberkuhn,in ' M i l l e r ' s A r c h . " ( " A n a t . o f A. suilla"), 1855, s. 3 3 1 . 
— L u s c h k a , " Case o f L u m b r i c i w i t h i n t h e P l e u r a / ' f r o m ' V i r c h . 
A r c h . / i n ' M e d . - C h i r . R e v . / 1 8 5 4 — Lowne, B. T., " T h e 
A n a t o m y o f t h e R o u n d W o r m / ' ' T r a n s . R o y . M i c r . S o c . / 1 8 7 1 , 
p . 5 5 . — M a e s s o n , " O n a W o r m f o u n d i n the B u b o o f a W o m a n 
36 years o f age / * see ' E n t o z o a a n d Paras i tes , b e i n g a r e f . 
t o n u m e r o u s papers / f r o m " V a l e n t i n ' s R e p e r t o r i u m / ' i n 
' M o n t h . J o u r n . o f M e d . S c i . / v o l . i i , p . 559, 1 8 4 2 ; also i n 
' M i c r . J o u r n . a n d S t r u c t . R e c . / p . 85 , 1 8 4 2 . — M a r c e t , W., 
" C h e m i c a l E x a m , o f t h e F l u i d f r o m t h e P e r i t o n e a l C a v i t y o f 
A. mcgaloccphala," ' P r o c . R o y . S o c . / 1862, N o . 72, p . 6 9 . — 
Martin, D. T., " L a r g e n u m b e r o f W o r m s (140 examples o f 
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A. lumbricoides) discharged from a Child five years old/' rep. 
f r o m the " S te thoscope / ' i n ' Bos t . M e d . a n d S u r g . J o u r n . / 
v o l . x l i v , p . 3 0 1 , 1 8 5 1 . — M a t t e l , R., " O n a Case of t w o L u m b r i -
co id W o r m s , w h i c h h a d pene t ra t ed d u r i n g l i f e i n t o the l i v e r , 
a n d were demons t ra t ed b y P r o f . G . Pe l i zza r i t o h i s pup i l s i n 
t h e Sch. of P a t h . A n a t . of F l o r e n c e / ' f r o m ' Gaz. M e d . I t a l . 
Toscana / i n ' D u b l . Qua r t . J o u r n . , ' v o l . x x i v , 1 8 5 7 . — M i c h e l , 
" Case of E p i l e p s y i n a G i r l t e n years of age, caused b y L u m 
br i c i , " " f r o m ' J o u r n . des Connaiss. M e d . , " i n ' A m e r . J o u r n . of 
M e d . S c i . / v o l . v i , p . 4 5 1 , 1 8 4 3 . — M ' L a g g a n , J., " Gangrenous 
Sore f r o m a l a rge W o r m i n the Parietes of the A b d o m e n , ' " 
' M e d . C o m m e n t . / v o l . i i , 1774, p . 8 0 . — M o l i n , i n ' S i t z u n g s b . 
d . k . A k a d . / 1859, s. 2 3 . — M o n d i e r e , " O n P e r f o r a t i o n b y W o r m s 
( three cases) / ' f r o m ' L ' E x p e r i e n c e / i n ' M e d . - C h i r . R e v . / 1839. 
— M o o r e , E. D., " E x a m p l e o f A. lumbr. e jec ted b y the M o u t h / " 
' P r o v . M e d . a n d S u r g . J o u r n . / 1 8 5 2 . — M o r g a n , J., " Case o f 
P e r f o r a t i o n of the S tomach, p r o b a b l y b y a ( L u m b r i c u s ) W o r m , ' " 
' L a n c e t / 1 8 3 6 . — M o r l a n d , W. W., " E j e c t i o n o f numerous 
L u m b r i c i f r o m the M o u t h , i m p a c t i o n of the s m a l l in tes t ine 
w i t h L u m b r i c i , of w h i c h 365 were r emoved post m o r t e m ) / ' ' Bos t . 
M . a n d S. J o u r n . , ' v o l . l v i , 1 8 5 7 . — I d e m , an "A. lumbr. o f unusual 
size (over 17 inches l o n g ) / ' ' Rep . of Bos t . Soc. f o r I m p r o v . / 
i n ' B o s t . M . a n d S. J o u r n . / v o l . l v i i i , p . 62, 1 8 5 8 . — N e i l s o n , 
" D i s c h a r g e o f W o r m s f r o m var ious par t s of the B o d y / ' ' M e d . -
C h i r . R e v . / and ' L o n d . M e d . Gaz . / 1833 .—Omond , R., "Case 
of L u m b r i c u s a t t ended w i t h Haemoptysis , '" ' E d i n . M e d . J o u r n . / 
1856 .—Owen , R., a r t . " E n t o z o a / " 1. c . — P a d l e y , G., " J a u n d i c e 
a n d L u m b r i c i / ' f B r i t i s h M e d . J o u r n . / D e c . 14, 1878, p . 877 .— 
Petrenz, " Case o f f a t a l E n t e r i t i s p roduced b y (200) L u m b r i c i , " -
f r o m ' Clarus a n d R a d i u s ' B e i t r . z u r P r a c t . H e i l k . / i n ' D u b l . 
J o u r n . / v o l . x i , 1837 ; also i n ' L o n d . M e d . G a z . / 1837 — Play-

fair, " Case of L u m b r i c u s (69 specimens) cu red b y the M u d a r , " 
' Calc. M e d . a n d P h y s . Soc. Trans . , ' v o l . i i , p . 407, 1826.— 
Pomeroy, 0. G., " Escape of W o r m s (17 L u m b r i c i ) f r o m the 
N a v e l of a C h i l d , " ' Bos t . M . and S. J o u r n . / v o l . x x i , 1840.— 
Prichard, A., " Case of L u m b r i c u s , " ' Rep . o f Eas t Y o r k a n d 
N o r t h L i n c o l n B r . of B r i t . M e d . A s s o c . / i n ' B r i t . M e d . J o u r n . / 
1 8 5 9 . — R o y e r , " Case o f I n t e s t i n a l P e r f o r a t i o n b y a L u m b r i c u s , " 
r e p o r t i n ' L a n c e t / 1 8 5 6 . — R u m s e y , N., " Cases o f L u m b r i c u s 
a n d Taenia associated w i t h Haemoptys i s , " ' M e d . - C h i r . T r a n s . / 
1 8 1 8 . — S a v d w i t h , H., " R e m a r k s on W o r m s i n t h e Pe r i tonea l 
C a v i t y , w i t h a case," ' B r i t . M e d . J o u r n . / 1 8 6 1 . — S c h l e i f e r , 
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" Case o f a D e a f a n d D u m b C h i l d r e s t o r e d a f t e r t h e d i s c h a r g e 
o f W o r m s (87 L u m b r i c i a n d i n n u m e r a b l e O x y u r i d e s ) / ' f r o m 
' C E s t e r r . M e d . W o c h e n s c h / i n ' A m e r . J o u r n . o f M e d . S c i . / 
v o l . v i i i , p . 4 7 3 , 1 8 1 4 . — S c h n e i d e r , A., ' M o n o g de r N e m a t . / 
s. 3 6 . — L i n n , " O n t h e N e r v o u s S y s t e m o f N e m a t o d a / ' f r o m 
t h e G e r m a n b y Busk, ' Q u a r t . J o u r n . M i c r . S c i . / 1 8 6 3 . — 
Schultze, " Case o f S t u t t e r i n g occas ioned b y W o r m s / " f r o m 
' M e d . Z e i t . / i n ' M e d . - C h i r . R e v . / 1 8 3 7 . — S h e p p a r d , " Case o f 
A. In inbr, e x t r a c t e d f r o m an A b d o m i n a l A b s c e s s / " ' B r i t . M e d . 
J o u r n . / 1 8 6 1 . — S m i t h , J. N., " T h i r t y - n i n e Spec imens o f Ascaris 
lumbricoides i n a C h i l d / " ' B o s t . M . a n d S. J o u r n . / 1 8 5 6 . — 
Spalding, P., " Case o f W o r m s (100 L u m b r i c i ) , ibid., 1 8 3 9 . — 
Stockbridge, T. G, " W o r m - t r a p (hooks a n d eyes) , a New-
R e m e d y / ' ibid., v o l . x x v i i , p . 73, 1 8 4 2 - 4 3 ; see also A n o n . , 
A . M . — S t o c k b r i d g e , W., " M e c h a n i c a l E x p u l s i o n o f W o r m s ( b y 
m e t a l l i c b u t t o n s ) , " ibid., v o l . x x v i i i , p . 419 , 1 8 4 3 . — V a n Beneden, 
f A n i m a l P a r a s i t e s / 1. c , p . 95 ; see also Gervais.—Villemin, 
" Case o f D e a t h f r o m W o r m s ( abou t 18 spec imens o f A. lumbr.), 
f r o m ' L ' U n i o n M e d . , ' i n t h e ' L a n c e t , ' a n d rep . i n ' D u b l . M e d . 
P r e s s / v o l . x x x v , p . 327 , 1 8 5 6 . — W e i n l a n d , i n h i s ' E s s a y / 1. c , 
p . 88 , a n d i n ' T r o s c h e l ' s A r c h . / 1859, s. 2 8 3 . — W e l s h , T., 
" C u r i o u s F a c t s r e s p e c t i n g ( s y m p t o m s p r o d u c e d b y ) W o r m s 
(A. lumbricoides),'" a r t . i x i n t h e ' M e d . Papers c o m m u n i c a t e d 
t o t h e Massachus . M e d . S o c . / v o l . i , p . 87 , 1 7 9 0 . — W e n d e l b o e , 
" Case o f d i s c h a r g e o f W o r m s (Asca r ides ?) t h r o u g h t h e S k i n / " 
f r o m ' R e p . o f R o y . Soc. C o p e n h a g e n / i n ' L a n c e t / 1836 ; see 
also Neilson.—Williams, H. W., " E x h i b i t i o n o f a L u m b r i c u s 
w i t h a d ress -hook a t t a c h e d / " ' R e p . o f B o s t . Soc. f o r M e d . 
I m p r o v . / i n ' B o s t . M . a n d S. J o u r n . / v o l . l v i , p . 163, 1 8 5 7 . — 
Wilson, J., " O n t h e p reva lence o f L u m b r i c i i n C h i n a , " i n h i s 
' M e d . N o t e s o n C h i n a / L o n d o n , 1 8 4 6 . — W o o d m a n , W B., 
" Case o f C o n v u l s i o n s , & c , a r i s i n g f r o m L u m b r i c o i d W o r m s / ' 
' M e d . T i m e s a n d G a z . / 1 8 6 3 . — Y o u n g , W., " Cases i n w h i c h 
L u m b r i c i w e r e evacua ted b y U l c e r a t i o n t h r o u g h t h e Par ie tes o f 
t h e A b d o m e n , ' * ' L o n d . M e d . G a z . / f r o m ' G l a s g o w M e d . J o u r n . / 
1 8 2 8 ; r e p . i n ' L o n d . M e d . a n d S u r g . J o u r n . / v o l . i , p . 564 , 
1 8 2 8 . 
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S E C T I O N I Y . — P A R T I . A C A N T H O C E P H A L A (Thornheaded 
w o r m s ) . 

Echinorhynchus gigas, Groeze.—There is but one recorded 
ins tance of t h e occurrence of t h i s entozoon i n the h u m a n body. 
T h i s is the o f t - q u o t e d case b y L a n i b l , g i v e n i n the ' P rage r 
V i e r t e l j a h r s c h r i f t ' f o r 1859. L a m b l , indeed , descr ibed i t as a 
separate species (E. hominis), b u t as the w o r m was a sexua l ly -
i m m a t u r e female , i t s i d e n t i f i c a t i o n w i t h E. gigas, n o t w i t h 
s t a n d i n g Schneider 's g rea t a u t h o r i t y , can h a r d l y be r ega rded 
as abso lu te ly ce r t a in . The w o r m was f o u n d i n the sma l l 
i n t e s t ine of a boy of n ine years, a n d measured o n l y r a the r more 
t h a n the fifth of an i n c h i n l e n g t h . A s L e u c k a r t h i n t s , t he 
w o r m m a y be Echinorhynchus angustatus, or poss ib ly the E. 
spirula, a species f o u n d i n var ious Sou th A m e r i c a n apes (Gebus 
a n d Jacchus), a n d also i n the B a r b a r y ape (Inuus). 

I n 1872, W e l c h , unaware of L a n i b l ' s case, announced the 
d i scovery of " t he presence of an encysted E c h i n o r h y n c h u s i n 
man." ' T h e m i n u t e parasi te f o u n d b y h i m occur red i n a 
soldier , t h i r t y - f o u r years of age, w h o d i ed at N e t l e y , b u t who had 
con t r ac t ed t h e w o r m i n I n d i a . " I t was s i tua ted i n the 
j e j u n u m , i m m e d i a t e l y beneath the mucous coat, a n d f o r m e d an 
ova l p rominence i n the i n t e r i o r of t h e gut ." ' S p e a k i n g w i t h 
g rea t confidence, t h i s able microscopis t f u r t h e r r e m a r k s : — 
" T h e character a n d a r rangement of the hookle t s unequivocal ly 
shadowed f o r t h a species of E c h i n o r h y n c h u s f o r the first t i m e 
discovered as a representa t ive of the Acanthocephala i n the 
h u m a n body." ' A l o n g w i t h h is e laborate desc r ip t ion W e l c h 
g ives several figures; b u t these, so f a r f r o m p r o d u c i n g con
v i c t i o n as t o t h e accuracy o f his inferences , have u n f o r t u n a t e l y 
l e d me t o bel ieve t h a t the parasi te i n ques t ion w o u l d be more 
p r o p e r l y r e f e r r e d to the Pentastomida?. B u t f o r H e l l e r ' s 
acquiescence I m i g h t have more fittingly n o t i c e d t h i s w o r m 
elsewhere. Dava ine f a l l s i n t o the same v i e w , a n d moreover 
accepts L e w i s ' s " E c h i n o r h y n q u e d u Chien," ' w h i c h I have 
shown t o be a nematode (Cheir acanthus robustus). I t is t hus 
t h a t serious er rors creep i n t o t h e l i t e r a t u r e of p a r a s i t i s m . 

I n the a d u l t state the f emale Echinorhynchus gigas is a 
h u g e species, occasional ly r each ing t w o fee t i n l e n g t h , w i t h a 
b r ead th o f one t h i r d of an i n c h . T h e male r a r e l y exceeds 
th ree inches. T h i s w o r m is c o m m o n i n swine , b o t h w i l d a n d 
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d o m e s t i c a t e d . A c c o r d i n g t o S c h n e i d e r t h e e m b r y o s t a k e u p 
t h e i r r es idence i n t h e g r u b s o r larvae o f t h e c o c k c h a f e r (Mclo-
loutha vulgaris), a d i s c o v e r y w h i c h v e r y r e a d i l y e x p l a i n s t h e 
m a n n e r i n w h i c h h o g s become i n f e s t e d . W h e t h e r E. gigas be 
a h u m a n pa r a s i t e o r n o t , i t i s c e r t a i n l y v e r y i n j u r i o u s , n o t t o 
say d e s t r u c t i v e , t o s w i n e . A l t h o u g h t h i s pa ras i t e m u s t be 
q u i t e c o m m o n i n E n g l a n d I have e x p e r i e n c e d g r e a t d i f f i c u l t y 
i n p r o c u r i n g spec imens . I n t h e second b o o k o f t h i s w o r k I 
s h a l l g i v e some i n t e r e s t i n g p a r t i c u l a r s f u r n i s h e d b y t h e m e m o i r 
o f P r o f . V e r r i l l a n d p r i v a t e l y b y M r George W i l k i n s . (See 
' Paras i tes o f t h e P a c h y d e r m a t a ' . ) 

B I B L I O G R A P H Y ( N O . 3 5 ) . — B l a n c h a r d , i n ' C u v i e r ' s R e g n e 
A n i m a l / t a b . 35 ( g o o d fig.), a n ( i i n ' A n n . d . S c i . N a t . / ser. x i i . 
— B r e m s e r , ' I c o n e s / t a b . v i . — C o b b o l d , " Paras i tes o f t h e H o g / " 
t h e ' V e t e r i n a r i a n / 1 8 7 5 . — I d e m , ' M a n u a l / 1. c , p . 1 2 3 . — 
Davaine, 1. c , ' S y n . / p . 8 3 . — D i e s i n g , 1. c , i i , p . 2 . — D u j a r d i n , 
1. c , p . 5 0 3 . — G o e z e , 1. c , s. 143 ( g o o d figs.).—Gurlt, 1. c , 
s. 3 6 7 . — H e l l e r , ' D a r m s c h m a r o t z e r / 1. c , s. 6 6 3 . — L a m b l , 1. c , 
s-ipra, F e b . , 1 8 5 9 . — L e u c k a r t , 1. c , B d . i i , s. 7 2 9 ; also i n ' B i b l . 
U n i v . " f o r M a r c h , 1863, a n d i n ' A n n . N a t . H i s t . / v o l . x i i , 1863. 
— O w e n , 1. c , i n ' T o d d ' s Cyc lop . " ( f i g s , a f t e r C l o q u e t ) . — 
Budolphi, ' S y n o p s . / p p . 63 a n d 3 1 0 . — S c h n e i d e r , i n ' A r c h . f . 
A n a t . u n d Phys . ," 1 8 6 8 . — I d e m , i n ' S i t z u n g s b . de r Oberhess . 
Gese l l sch . f . N a t . / & c , 1874 ( q u o t e d b y L e u c k a r t ) ; see also 
' A n n . N a t . H i s t . / 4 t h series, v o l . v i i , p . 4 4 1 , 1 8 7 1 . — Verrill, 
' T h e e x t e r n a l a n d i n t e r n a l P a r a s i t e s / & c , 1. c , p . 1 0 9 . — W e l c h , 
" T h e presence of an E n c y s t e d E c h i n o r h y n c h u s i n M a n / " 
' L a n c e t / N o v . 16, p . 703, 1 8 7 2 . — W e s t r u m b , ' D e H e l m . A c a n t h . " 
( g o o d figs.), 1 8 2 1 . 

SECTION IV-—PABT II.—SUCTORIA (Leeches) 

As explained in the Introduction we must regard the Leeches 
a n d m a n y a l l i e d f o r m s of S u c t o r i a l A n n e l i d s as c rea tures pos
sessed of s e m i - p a r a s i t i c h a b i t s . T h e y are, perhaps , s o m e t h i n g 
m o r e t h a n w h a t V a n B e n e d e n s ty les " f r e e p a r a s i t e s " — a n expres
s i o n w h i c h a l m o s t l o o k s l i k e a c o n t r a d i c t i o n o f t e r m s . I c anno t 
he re , h o w e v e r , s top t o discuss ques t ions w h i c h l i e , as i t were , o n 
t h e b o r d e r - l a n d o f p a r a s i t o l o g y . T h r e e species o f leech are m o r e 
o r less c o m m o n l y e m p l o y e d i n m e d i c i n e . These are t h e g r e y leech 
(Sanguisuga mrdicinalis, S a v i g n y ) , t h e g reen- leech (S. officinalis, 

17 
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Sav.), and the dragon-leech (8. interrupta, Moq.-Tandon). 
The t w o f o r m e r abound i n C e n t r a l and Sou the rn Eu rope , b e i n g 
also present i n N o r t h A f r i c a , t he last named i n h a b i t i n g B a r b a r y 
and A l g e r i a . So abundan t are leeches i n the c o u n t r y b o r d e r i n g 
t h e M e d i t e r r a n e a n t ha t d u r i n g the invas ion of E g y p t b y N a p o 
leon t h e F r e n c h soldiers suffered ser iously f r o m t h e i r a t tacks . 
W h e n the m e n l ay d o w n t o d r i n k , t he leeches (Hamopis sangui-
sorba, Sav.) a f f i x e d themselves to t h e i r m o u t h s a n d nos t r i l s , 
p r o d u c i n g serious distress. T h e y also a t t a c k e d horses, camels, 
a n d ca t t l e . I n l i k e manner the Cey lon a n d P h i l i p p i n e I s l a n d 
leeches (8. ceylonica, M o q . - T a n d . , or 8. tagalla, M e y e n ) , of w h i c h 
the re are several, var ie t ies , p rove exceed ing ly t roublesome t o 
Europeans . These leeches, n o t b e i n g aquat ic f o r m s , occupy 
woods and damp places. Unless the l i m b s of t rave l le r s are 
w e l l p ro tec ted , the presence of the b lood-suckers is soon d i s 
covered b y the t r i c k l i n g of b l o o d f r o m the l i m b s a n d l o w e r p a r t 
of t h e b o d y . The leeches even sometimes creep up t o the neck 
and o ther ad jacen t par t s . These " f r e e parasites " also a t t a c k 
horses, caus ing m u c h loss of b l o o d . T e r r e s t r i a l leeches 
abound more or less i n a l l w a r m countr ies . S i r J . H o o k e r 
encountered t h e m i n the H i m a l a y a s , a n d t h e y are c o m m o n i n 
C h i n a , Japan, Java (8. Javonica, W a h l b e r g ) , a n d other eastern 
pa r t s . T h e y l i k e w i s e abound i n B r a z i l a n d C h i l i . The A m e r i 
can leeches f o r the mos t p a r t b e l o n g to the genus Haementeria 
(H. Mexicana, H. officinalis, a n d H. Ghiliani, F i l i p p i ) . The 
las t named is c o m m o n i n B r a z i l , t h e o ther t w o b e i n g M e x i c a n 
f o r m s . A n o t h e r species, w h i c h is b l i n d , has been f o u n d i n 
B r a z i l b y F . M filler (Gyclobdella lumbricoides). N o t o n l y the 
above-named species, b u t also m a n y o the r k i n d s o f leeches are 
i n t he h a b i t of a t t a c k i n g m a n a n d the domest ic an imals , b u t 
the sub jec t is too ex tended and special t o be f u l l y deal t w i t h 
i n t h i s w o r k . A l m o s t a l e g i o n of species are k n o w n as ex te r 
n a l l y paras i t i c u p o n Fishes, Che lon ian a n d B a t r a c h i a n rep t i l e s , 
Crustaceans, and E c h i n o d e r m s . 

B I B L I O G R A P H Y ( N O . 3 6 ) . — B l a i n v U l e , ' D i e t , des Sc i . N a t . , ' 
to rn , x l v i i , p . 2 5 7 . — B r a n d t ( und Batzeburg), ' M e d i c i n . Zoo-
l o g i e , ' B d . i i . — B r i g h t w e l l , ' A n n . and M a g . N a t . H i s t . , ' i x , 1842. 
— B i e s i n g , ' Syst . , ' v o l . i , p . 465, a n d " Rev i s . der M y z e l m i n t h . 
( A b t h . B d e l l i d e e n ) , " i n c S i t zungsb . der m a t h . - n a t . C I . d . k . 
A k a d . der Wissensch . , ' B d . x x x i i i , s. 4 7 3 . — E b r a r d , ' C o m p t . 
Rend . , ' 1856, p . 1 0 1 2 . — I d e m , ' M o n o g r . des sangues M e d . , ' 
1 8 5 7 . — F i l i p p i , Be, 1 M e m . A c c a d . , & c , T o r i n o , ' and i n f S. u n d 
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K . Z e i t s c h . / 1 8 2 9 . — I d e m , " N u o v o g e n e r e / ' Szc, i n ' Gaz. 
M e d . L o m b a r d / \849.—(}ruhr, ' F a m . d . A n n e l i d . / s. 1 0 9 . — 
Hofmctxter, i n ' B u r n i e i s t e r ' s Z e i t u n g f i i r Z o o l . / 1 8 4 8 . — J o h n s o n , 
' T r e a t i s e o n t h e M e d i c i n a l L e e c h . ' — L e u c k a r t , 1. c , B d . i i , 
s. 6 3 4 - 7 3 9 ( w i t h m a n y reh.)—Leydig {" A n a t / ' ) , ' S. u n d K . 
Z e i t s c h . / B d . i . — M o q u i n - T a u d o n , ' M o n o g r . de l a f a m . des 
H i r u d i n e e s / 1 8 4 6 . — I d e m , i n h i s ' M e d i c a l Z o o l o g y ' ( H u l m e ' s 
e d i t . ) , 1 8 6 1 , p . 1 3 7 . — M u l d e r , F., i n ' A r c h i v f . N a t u r g . / 1846. 
— F e r e i r a , i n h i s ' M a t e r i a M e d . / v o l . i i , p . 2197 , 1 8 5 3 . — 
Saclgny, ' D e s c r i p t . de P E g y p t e / 2 n d e d i t . — I d e m , ' Sys t . des 
A n n e l i d e s / 1 8 2 0 . — S c h m a r d a , ' N e u e w i r b e l l . T h i e r e / B d . i 
( q u o t e d b y L e u c k a r t ) . — Virey ( and Serullas), i n ' J o u r n . P h a r n i . / 
1829 , p . 6U.—Wagener, i n ' T r o s c h e l ' s A r c h i v / 1858, B d , i , 
s. 2 4 4 et seq.—Wahlberg, i n ' CEfvers . K o n g l . V e t e n s k . A k a d . 
F o r h a n d . / S t o c k h o l m , 1855. 

SECTION IV.—PART III.—ARACHNIDA (Pentastomes, Mites, 
T i c k s ) . 

The Trachearian division of the Arachnida comprises a few 
i n t e r n a l paras i tes t h a t a t t a c k m a n , a n d m a n y ectozoa w h i c h are 
pa ras i t i c u p o n m a n a n d an ima l s . T h e species can o n l y be 
n o t i c e d v e r y b r i e f l y . 

Pndastonia, tanioides, R u d o l p h i . — I n t h e sy s t em o f c lass i f ica
t i o n a d o p t e d b y D i e s i n g , t h i s en tozoon a n d i t s a l l ies are p l aced 
i n t h e d i v i s i o n Ccphalocotyleen a n d t h e r e f o r e , i n assoc ia t ion 
w i t h the Cestodes, w i t h w h i c h , h o w e v e r , i t has no s t r u c t u r a l 
a f f i n i t y . I t was l o n g ago p o i n t e d o u t b y V a n B e n e d e n , T . D . 
S c h u b a r t , L e u c k a r t , a n d o the r s , t h a t t h e pentas tomes w e r e 
A c a r i n e a n d Lernasan A r t h r o p o d s ; t h e genus b e i n g oscu lan t 
b e t w e e n t h e Acar idae a n d Lerneeadae. T h e w h o l e s u b j e c t i s 
d i scussed i n L e u c k a r t ' s p r o f o u n d m e m o i r q u o t e d b e l o w . 

T h e a d u l t Pentastoma tcenioides is cha rac te r i sed b y t h e 
possession o f a v e r m i f o r m , l ance t - shaped b o d y , f l a t t e n e d a t t h e 
v e n t r a l sur face , a t t e n u a t e d p o s t e r i o r l y , a n d m a r k e d t r ansve r se ly 
b y a b o u t n i n e t y r i n g s ( f i g . 50 , 1 a n d 2 ) . T h e cepha lo - tho rac i c 
segments are c o n t i n u o u s w i t h t h e b o d y , each s u p p o r t i n g a p a i r 
o f s t r o n g r e t r a c t i l e c h i t i n o u s c l a w s ; f o u r i n a l l . T h e head i s 
t r u n c a t e d , f u r n i s h e d w i t h an o v a l m o u t h , a r m e d w i t h a h o r n y 
l i p . T h e i n t e g u m e n t o f t h e b o d y is p e r f o r a t e d w i t h n u m e r o u s 
r e s p i r a t o r y o p e n i n g s o r s t i g m a t a . These are w a n t i n g i n t h e 
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cephalic segment . I n the l a r v a l state(= Pent, denticulatwn) 
t h e b o d y is a r m e d w i t h numerous rows of sma l l , sha rp ly p o i n t e d 

spines. The a d u l t f ema le 
measures f r o m th ree t o 
f o u r inches i n l e n g t h , b u t 
the male is o n l y about 
an i n c h l o n g . The g e n i t a l 
aper ture of the female is 
s i tua ted a t the e x t r e m i t y 
of t h e t a i l , t h a t of t h e 
male b e i n g placed at t h e 
f r o n t p a r t of the abdomen 
i n the m i d d l e l i n e . T h e 
mode of r e p r o d u c t i o n is 
oviparous , accompanied 
b y a subsequent a n d com
ple te metamorphos is . 

I n t h e m a t u r e cond i 
t i o n t h i s parasi te in fes t s 
the nos t r i l s , and f r o n t a l 
sinuses of t h e d o g a n d 
w o l f , a n d also, t h o u g h 
more r a r e l y , t h e nasal 
cavi t ies of the horse a n d 
sheep. I n t h e p u p a l a n d 
l a r v a l states i t sometimes 

*'IG. 50.—Tentastoma tmnioides. (1) Male and (2) female, of OCCUrS i n the abdomina l 
After Lcucakartze" T l i e e s g a " d e m b r y ° U s M y m a g n i f i e d - a n d thorac ic cavi t ies of 

the h u m a n body , b u t i t is 
more f r e q u e n t l y f o u n d i n he rb ivo rous mammal s , such as the 
sheep, deer, antelope, peccary, po rcup ine , g u i n e a - p i g , hare , and 
r a t . A c c o r d i n g to C r e p l i n , i t in fes t s the domest ic cat. I n 
these animals a n d i n m a n the y o u n g w o r m s occupy l i t t l e cysts 
w i t h i n o r u p o n the p e r i p h e r a l pa r t s o f the l i v e r a n d l u n g s . 
I have occasionally f o u n d t h e m f r e e i n the cavi t ies of the 
abdomen and p leura . 

I n t h e course of the deve lopment of t h i s en tozoon, L e u c k a r t 
recognises f o u r w e l l - m a r k e d stages. T h e first is t ha t o f t h e 
e m b r y o w i t h a b o r i n g apparatus . I n t h e second s tage, t h e 
e m b r y o has become t r a n s f o r m e d i n t o a mot ionless pupa . T h e 
third is t he o r d i n a r y l a r v a l c o n d i t i o n character ised b y n u m e r o u s 
rows of s m a l l spines i n a d d i t i o n to t w o pa i rs of doub le c laws . 
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T h e fourth is t h e s e x u a l l y - d e v e l o p e d s tage , f u r n i s h e d w i t h a 

s i m p l e h o o k - a p p a r a t u s , a n d w i t h o u t i n t e g u m e n t a r y d e n t i c l e s . 
e e O u r Pen t a s tomes , t h e r e 
f o r e , ' " says L e u c k a r t , " ex 
h i b i t t w o k i n d s o f l a r v a l 
f o r m s , a n ea r l i e r a n d l a t e r 
one , such as t akes p lace 
i n o t h e r a n i m a l s ; t h i s also 
occurs even i n insec ts 
(Strppsiptcra a n d Meloirfce), 
o n l y t h a t , i n o u r case (i. e. 
i n Pentastoma), b o t h do 
n o t i m m e d i a t e l y f o l l o w one 
ano the r , b u t are separa ted 
b y a r e s t i n g c o n d i t i o n , 

w h i c h I have d e s i g n a t e d ^'^^frmvy^^Arf^nu<~rn^rvvrrFA^^1 

as t h e p u p a s tage . I n F [ G 5 1 _ U p p e r t n i r d o f t h e b o d v o f P e n t a s t u m a 

c h o o s i n g t h i s n a m e I do denticuutum. original. 

n o t m e a n t o express a comple t e i d e n t i t y o f t h i s i n t e r m e d i a t e 
s ta te w i t h t h e p u p a l sleep of i n s e c t s . " 

So f a r as m y o w n observa t ions e x t e n d , t h e p u p a , i n i t s l a t e r 
s tages, c lose ly resembles t h e f r e e l a r v a ; b u t , as L e u c k a r t p o i n t s 
o u t , t h e ea r l i e r stages are v e r y d i f f e r e n t . T h e e m b r y o , a f t e r 
e n c y s t a t i o n , r e p e a t e d l y casts i t s s k i n , a n d d u r i n g t h e i n t e r v a l s 
o f these severa l successive m o u l t i n g s , t h e y o u n g a n i m a l makes 
r a p i d g r o w t h , a c c o m p a n i e d b y a series o f s t r u c t u r a l changes . 
P a s s i n g t h r o u g h these i t a t l e n g t h acquires t h e p e r f e c t e d l a r v a l 
s ta te ( P . dentlculatuni). 

A s r e g a r d s t h e occur rence o f t h i s en tozoon i n t h e h u m a n 
b o d y , t h e best accoun t is t h a t g i v e n b y F r e r i c h s . As q u o t e d 
i n m y p rev ious w o r k f r o m M u r c h i s o n ' s e d i t i o n o f F r e r i c h s ' w e l l -
k n o w n c l i n i c a l t r ea t i se , t h e G e r m a n savant r e m a r k s : — " T h e 
P e n t a s t o m a is a paras i te w h i c h has o n l y r e c e n t l y been d i s 
covered i n t h e h u m a n s u b j e c t , b u t i t i s , never the less , f a r m o r e 
c o m m o n i n t h e h u m a n l i v e r t h a n t h e echinococcus. I t is 
d e v o i d o f c l i n i c a l i m p o r t a n c e , because i t does n o t g i v e r i se t o 
any f u n c t i o n a l d e r a n g e m e n t s . P r u n e r ( ' K r a n k h e i t des O r i e n t s , ' 
1847 , s. 245) was t h e f i r s t w h o p o i n t e d o u t t h e ex is tence o f the 
P e n t a s t o m a i n t h e h u m a n l i v e r . O n t w o occasions he f o u n d an 
e n c y s t e d paras i te i n t h e l i v e r o f negroes at Ca i ro , t h e n a t u r e o f 
w h i c h , h o w e v e r , he d i d n o t accura te ly d e t e r m i n e . B i l h a r z a n d 
V o n S i e b o l d (' Z e i t s c h r . f i i r W i s s e n c h . Z o o l o g i e , ' B d . i v , s. 63) 
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recognised i n i t a new va r i e ty of Pentas toma, to w h i c h he gave 
the name of P . constrichtm. I n Ge rmany the Pentas toma was 
f o u n d i n the h u m a n l i v e r b y Zenker (' Ze i t schr . f . r a t i o n . M e d . / 
1854, B d . v , s. 224) ; i t occurs, however , no t o n l y i n t h i s g l a n d , 
b u t also i n the k i d n e y s , and i n the submucous t issue o f t h e 
sma l l in tes t ine ( W a g n e r ) . The parasi te is b y no means ra re 
w i t h us. Zenke r , at Dresden , succeeded i n f i n d i n g i t n ine 
t imes ou t of 168 au tops ies ; Hesch l , at V i e n n a , m e t w i t h i t five 
t imes out of t w e n t y autopsies ; W a g n e r , a t L e i p s i g , once i n t e n . 
A c c o r d i n g to V i r c h o w , i t is more c o m m o n i n B e r l i n than i n 
C e n t r a l Germany . D u r i n g s ix mon ths at Bres l au I m e t w i t h i t 
i n five out of f o r t y - s e v e n dead bodies. The Pentas toma-endemic 
i n Ge rmany is n o t i d e n t i c a l w i t h t h a t w h i c h occurs i n E g y p t ; 
t h e f o r m e r is the P . clenticulatum o f R u d o l p h i . " T h i s clear 
s ta tement of F r e r i c h s is v a l u a b l e ; b u t , as M u r c h i s o n has also 
p o i n t e d out , there is some discrepancy be tween F r e r i c h s a n d 
K i i c h e n m e i s t e r ' s r e c o r d o f Zenke r ' s exper ience . A c c o r d i n g 
t o K i i chenme i s t e r , Z e n k e r m e t w i t h the Pentas toma t h i r t y t imes 
i n 200 autopsies. 

A l t h o u g h f r o m a p u r e l y c l i n i c a l p o i n t o f v i e w , a n d speak ing 
genera l ly , t h i s w o r m , as F r e r i c h s says, can c l a i m l i t t l e a t t e n t i o n , 
y e t , as we sha l l see (when t r e a t i n g of the parasites of t h e d o g ) , 
i t occasionally proves f a t a l t o t h e canine bearer . N o t o n l y so, 
i t m a y even occasion severe inconvenience t o t h e h u m a n bearer. 
Qu i t e r e c e n t l y a r e m a r k a b l e ins tance o f t h i s k i n d occur red i n 
Ge rmany , some not ice of w h i c h appeared i n the ' M e d i c a l T imes 
a n d G a z e t t e / J an . 4 t h , 1879, as f o l l o w s : 

" D r L a n d o n of E l b i n g ( f B e r l . K l i n . W o c h e n s c h r i f t / N o . 49 , 
1878) relates the case of a w o r k m a n , aged f o r t y - t w o , w h o soon 
a f t e r the F ranco -German campa ign o f 1870 was l a i d u p w i t h p a i n 
i n the hepat ic r e g i o n , j aund ice , and gas t r i c d i s tu rbance , w h i c h 
symptoms pers is ted more or less u n t i l 1874, w h e n he came 
under D r L a n d o n ' s care w i t h an a t t a c k appa ren t ly o f pe r ihepa t i t i s . 
I t t h e n appeared t ha t since 1871 he had also su f fe red f r o m severe 
a t tacks of epis taxis , w h i c h occur red o f t e n t w i c e i n the same day. 
T h e p a t i e n t compla ined o f a f e e l i n g o f p a i n f u l pressure i n t h e 
l e f t nasal c a v i t y , b u t w i t h t h e speculum n o t h i n g b u t a modera te 
degree of i n f l a m m a t o r y s w e l l i n g c o u l d be de tec ted . S u d d e n l y , 
at Easter , 1878, a paras i te was d i s loged f r o m t h e l e f t side o f 
the nose b y a v i o l e n t sneeze, a n d f r o m t h a t m o m e n t t h e epis 
t a x i s has n o t occur red . I t s cause p r o v e d to be the Pentastoma 
t&nioides." 
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A s t h e f u l l - g r o w n paras i t e occupies t h e nasa l chamber s o f t h e 
d o g , i t is c lear t h a t t h e ac t o f sneez ing w i l l be l i a b l e t o t r a n s p o r t 
t h e e g g s a n d t h e i r c o n t a i n e d e m b r y o s t o t h e f ace a n d o t h e r ex 
posed p a r t s o f persons w h o f o n d l e dogs . I n t h i s w a y t h e g e r m s 
w i l l r e a d i l y g a i n access t o t h e h u m a n m o u t h . O r d i n a r i l y , t h e 
g e r m s are i n t r o d u c e d i n t o t h e h u m a n s t o m a c h w i t h u n c o o k e d 
v e g e t a b l e f o o d a n d f r u i t s , t o w h i c h t h e y adhere a f t e r e x p u l s i o n 
f r o m t h e a n i m a l ' s n o s t r i l s . T h e s l i m y nasa l m u c u s secures 
t h i s a t t a c h m e n t , espec ia l ly w h e n i t has become d r y b y exposure 
t o t h e a i r . O n r e a c h i n g t h e s t o m a c h t h e e m b r y o s escape t h e 
e g g - c o v e r i n g s a n d b o r e t h e i r w a y d i r e c t l y t o t h e l i v e r a n d 
o t h e r v i sce ra , i n w h i c h o r g a n s t h e y becomes e n c y s t e d a n d 
u n d e r g o t h e p u p a l t r a n s f o r m a t i o n . E v e n t u a l l y t h e y a c q u i r e a 
l e n g t h o f 2 t o 2\ l i ne s ( P . denticulatum). A f t e r a w h i l e t h e 
capsules e n c l o s i n g t h e larvae u n d e r g o calcareous d e g e n e r a t i o n , 
t h e pa ras i t e p e r i s h i n g . 

I n t h e case o f dogs i t is easy t o pe rce ive t h a t w h e n t h e 
a n i m a l s are e n g a g e d i n d e v o u r i n g t h e f l e sh o f h e r b i v o r a , t h e 
l i b e r a t e d larvae w i l l o f t e n come i n con tac t w i t h t h e i r noses. I n 
t h i s w a y c o n t r a c t i o n o f t h e b o d y , a i d e d b y t h e i n t e g u m e n t a r y 
d e n t i c l e s , w i l l secure t h e i r en t r ance i n t o t h e nasa l cav i t i e s . F o r 
o u r o w n s e c u r i t y , t h e r e f o r e , w e s h o u l d a v o i d con t ac t w i t h dogs 
w h i c h f r e q u e n t b u t c h e r s ' shops a n d k n a c k e r i e s , a n d be sure t h a t 
o u r m a r k e t - g a r d e n f r u i t s a n d vege tab les are c a r e f u l l y washed 
b e f o r e t h e y are b r o u g h t t o t ab l e . 

Pentastoma constrictum, Y o n S i e b o l d . — T h i s paras i t e i s a t 
p resen t o n l y k n o w n t o us i n t h e i m m a t u r e c o n d i t i o n ; unless , 
i n d e e d , as i s b y n o mean3 i m p r o b a b l e , t h e a d u l t w o r m has b e e n 
d e s c r i b e d u n d e r some o t h e r n a m e . I t was first d i s c o v e r e d b y 
P r u n e r o n t w o occasions i n negroes , a n d he also s u b s e q u e n t l y 
f o u n d t w o specimens o f t h e w o r m p r e s e r v e d i n t h e P a t h o l o g i c a l 
M u s e u m a t B o l o g n a , w h i c h h a d been r e m o v e d f r o m t h e h u m a n 
l i v e r . P r u n e r also f o u n d i t i n t h e g i r a f f e . B i l h a r z a f t e r w a r d s 
f r e q u e n t l y d e t e c t e d i t i n t h e l i v e r s o f negroes a t C a i r o . I t 
d i f f e r s f r o m t h e l a r v a l f o r m o f P. tcenioides i n n o t possessing 
i n t e g u m e n t a r y s p i n e s ; m o r e o v e r , i t is a m u c h l a r g e r pa ras i t e . 
T h e c e p h a l o t h o r a x i s f u r n i s h e d w i t h f o u r f o o t - c l a w s , a n d t h e 
e l o n g a t e d a b d o m e n d i s p l a y s t w e n t y - t h r e e r i n g s p l a c e d a t t o l e 
r a b l y r e g u l a r i n t e r v a l s . T h e a n t e r i o r p a r t o f t h e a n i m a l i s 
o b t u s e l y r o u n d e d o f f , t h e cauda l e n d b e i n g con ica l . T h e w o r m 
u s u a l l y a t t a i n s a l e n g t h o f r a t h e r m o r e t h a n h a l f an i n c h , w h i l s t 
t h e b r e a d t h scarcely exceeds a l i n e . 
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A n ex t r eme ly i n t e r e s t i n g account of t h i s w o r m has been 
publ i shed b y P ro f . A i t k e n , accompanied w i t h i l l u s t r a t i o n s b y 
D r H . C. Gil lespie , t a k e n f r o m specimens i n the P a t h o l o g i c a l 
M u s e u m at N e t l e y . T w o cases are recorded . I n one of these the 

encys ted w o r m s were f o u n d i n t h e l i v e r a n d l u n g s , 
and i n the o ther i n the l i v e r o n l y . I n D r C r a w 
f o r d ' s account of the post m o r t e m i n the l a s t -men
t i o n e d case, P r o f . A i t k e n quotes h i m as s a y i n g : 
" These w o r m s v a r i e d i n l e n g t h f r o m an i n c h t o an 
i n c h a n d a ha l f , and were f o u n d co i l ed u p l i k e a 
w a t c h - s p r i n g , i n sma l l sacs scat tered t h r o u g h o u t 
the whole o r g a n . " T h e pa t i en t was a p r i v a t e 
of the 1st W e s t I n d i a R e g i m e n t , and d i e d at 
B a t h u r s t , Gambia , i n 1854. I n t h e o ther case, 
where the lungs and l i v e r were i n f e s t e d , the pa t i en t 
was an A f r i c a n , about t w e n t y - o n e years o l d , w h o 
h a d enl is ted i n t o the 5 t h W e s t I n d i a R e g i m e n t 
at U p P a r k Camp, Jamaica . H e had , a f e w m o n t h s 
p rev ious ly , come f r o m the slave depot at R u p e r t ' s 
V a l l e y , S t He lena . A c c o r d i n g to t h e p o s t - m o r t e m 
r e p o r t , f u r n i s h e d b y M r K e a r n e y (staff surgeon) , 
the l o w e r lobe of t h e r i g h t l u n g con ta ined one or 

t w o y e l l o w specks. " W h e n cu t i n t o , w o r m s were seen r e g u l a r l y 
encys ted i n i t s substance." T h e surface of t h e l i v e r was 
d o t t e d over " w i t h about t w e n t y or t h i r t y y e l l o w specks, s i m i l a r 
to those seen i n the l u n g . " T h e longes t o f these specimens 
was a t r i f l e less t h a n th ree quar ters of an i n c h . 

W h e t h e r Pent, denticulatum be or be n o t d e v o i d of c l i n i c a l 
i n te res t , i t is qu i t e clear f r o m A i t k e n ' s account t h a t P . con-
strictum is a f o r m i d a b l e parasi te a n d one t h a t occasional ly proves 
f a t a l to the bearer . A s his r e m a r k s suggest , a paras i te t h a t 
can produce b o t h p n e u m o n i a and p e r i t o n i t i s is n o t a c rea ture 
t h a t e i ther the phys i c i an or the san i ta r ian can a f f o r d t o i g n o r e . 
L a s t l y , I mus t aga in express m y be l ie f t h a t the so-cal led 
Echinorhynchus, descr ibed b y W e l c h , i f i t be n o t the Pentastoma 
denticulatum, m u s t e i ther be r e f e r r e d to P . constrictum ( i n a n 
ear ly l a r v a l c o n d i t i o n ) , or t o some o the r h i t h e r t o undesc r ibed 
pen tas tomato id l a rva . 

B I B L I O G R A P H Y ( N O . 3 7 ) . — A i t k e n , W., "On t he occurrence o f 
Pentastoma constrictum i n the H u m a n B o d y as a cause o f p a i n f u l 
Disease and D e a t h , " repr . f r o m the f Science a n d P rac t i ce o f 
M e d i c i n e , ' 4 th edi t . , 1 8 6 5 . — B e l l i n g h a m , i n ' A n n . N a t . H i s t . , ' 

Fro. 52 —Pentas
toma constric
tum. Magnified 
four diameters. 
After Bilharz. 
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v o l . x i v , p . 1 G 2 — B l a n c h a r d , i n ' A n n . des S c i . N a t . / ser. 3, 
t . v i i i , a n d i n ' R e g n . A n i m . ' ( w i t h figs.).—Cobbold, ' E n t o z . / 
p . 393 rt seq.—Id, ,,,, i n < Q u a r t . J o u r n . M e d . S c i . / 1859, p . 2 0 5 . 
— T d c m ( " P . ccphalophi"), i n ' L i n n . T r a n s . / x x i i , p . 3 5 7 , a n d 
x x i i i , p . 3 5 0 , — i i / m , i n ' Z o o l . Soc. P r o c . / 1 8 6 1 , p . 1 2 4 . — 
IJ! esing, 1 S y s t . / i , p . 6 0 9 . — I d e m , ' R e v i s . de r C e p h a l o c o t . / 
s. 3 2 7 . — F r e r i c h s (1. a , i n t e x t ) , v o l . i i , p . 2 7 6 . — E l o b ( u n d 
Schroff), i n ' Gese l l sch . d . A e r z t e / W i e n , 1 8 6 0 . — K i i c h e n m e i s t e r , 
1. c , i , s. 3 7 0 , E n g . e d i t . , t a b . v i i i . — I d e m ( w i t h Van Beneden), 
i n ' B u l l e t . A c a d . B e l g . / x x i i ( w i t h figs.), 1 8 5 5 . — L o n d o n 
( q u o t e d i n t e x t ) . — L e u c k a r t , i n ' Z e i t s c h . f . r a t . M e d . / 1857 ; 
see also " Obs . o n t h e d e v e l o p m e n t a n d e a r l y c o n d i t i o n o f t h e 
Pent, tccnioides," i n ' A n n . N a t . H i s t . / v o l . i i i , 3 r d series, 1 8 5 9 ; 
also m y t r a n s l a t i o n o f h i s " F u r t h e r Obse rva t i ons on t h e 
d e v e l o p m e n t o f P. tanioides," f r o m ' H e n l e a n d P f e u f e r ' s 
Z e i t s c h . / i n t h e ' Q u a r t . J o u r n . of M i c r . Sci ." f o r 1 8 5 9 . — I d e m , 
' B a u u n d E n t w i c k l u n g s g e s c h i c h t e de r P e n t a s t o m e n , n a c h U n -
t e r s u c h u n g e n besonders v o n P. tanioides u n d P. denticulatum/ 
L e i p z i g , 1 8 6 0 . — M o q u i n - T a n d o n , ' M e d . Z o o l . " ( H u l m e ' s e d i t . ) , 
" T h e L i n g u a t u l a / " p . 329 . — Pruner ( " N e m a t o i d e u m ") i n 
' K r a n k h . d . O r i e n t . / 1 8 4 7 . — S c h u b a r t , ' S. u n d K . Z e i t s c h r . / 
B d . iv.—Welch, see B i b l . N o . 3 6 . — Z e n k e r , i n ' H . u n d P f . 
Z e i t s c h r . f . r a t . M e d . / 1854, s. 212 ( w i t h figs.). 

T h e ec toparas i t i c a r achn idans compr i s e a g r e a t v a r i e t y o f 
m i t e s a n d t i c k s (Acaridce a n d Ixodida) m o r e o r less p r o p e r t o 
m a n , a n d also a n u m b e r o f c rea tures w h i c h , t h o u g h h a r d l y t o 
b e r e c k o n e d as h u m a n paras i tes , are ap t t o t r a n s f e r themselves 
f r o m a n i m a l s t o m a n . L i t t l e m o r e t h a n an e n u m e r a t i o n o f t h e 
f o r m s is poss ib le here . T h e C o m m o n Scab o r I t c h i n sec t 
(Sarcoptes scabiei) f o r m s t h e t y p e o f a g r e a t v a r i e t y o f a r ach 
n i d s , g e n e r a l l y s p o k e n o f as d i f f e r e n t species a c c o r d i n g t o t h e 
hos t t h e y d w e l l u p o n . M e g n i n , h o w e v e r , i n h i s b e a u t i f u l 
m e m o i r , q u o t e d b e l o w , r e g a r d s m o s t o f t h e f o r m s o f t h i s genus 
( f o u n d o n t h e horse , h o g , sheep, d o g , w o l f , a n d o t h e r an ima l s ) 
as m e r e v a r i e t i e s . I n m a n t h e f e m a l e A c a r u s b u r r o w s b e n e a t h 
t h e s k i n , f o r m i n g ga l l e r i e s o r c u r v e d channels , i n w h i c h she 
depos i t s h e r eggs . T h e i r r i t a t i o n p r o d u c e d is n o t a lone due t o 
these excava t ions , b u t t o t h e presence also o f a po i son w h i c h 
t h e m i t e d i scharges w h e n f e e d i n g . T h e Sarcoptes crustosce o f 
F i i r s t e n b e r g , p r o d u c i n g t h e N o r w a y i t c h , is a v a r i e t y , i f , 
i n d e e d , i t can be ca l l ed as m u c h . U n d e r t h e f r i g h t f u l name o f 
Bcnnatopltagoides Scheremetewskg t w o paras i tes f o u n d on a n 
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herpe t ic pa t i en t have been descr ibed as new t o science b y M . 
B o g d a n o f f , b u t M e g n i n po in t s ou t t h a t these A c a r i are o n l y 
female and y o u n g male representa t ives of his Ghorioptes seti-
ferus (var. bovis) respect ive ly . I n N e w f o u n d l a n d , D r L e R o y de 
M e r i c o u r t d iscovered a s ingu la r species u p o n an of f ice r w h o 
h a d come f r o m H a v a n n a h (Tyroglyphus Mericourti, L a b o u l b e n e ) . 
I t possesses enormous p a l p i , as i n the genus Chyletus t o w h i c h 
R o b i n re fe r s i t . A n o t h e r ectozoon, p laced b y M e g n i n a n d 
others amongs t the lowes t types of A r a c h n i d a , is t he w e l l -
k n o w n Demodex folliculorum. I t is a g rega r ious species, a 

Fio. 53.—Demodex folliculorum, var. caninus. a, Female;* male. Viewed from below 
and in profile. Magnified 300 diameters. After Megnin. 

dozen or more examples often being present in a single dilated 
h a i r f o l l i c l e . T h o u g h d i s f i g u r i n g t o the h u m a n face i t p r o 
duces l i t t l e h a r m . M . G r u b y made i t o u t t o be a v e r y c o m m o n 
parasi te , i n f e s t i n g f o r t y ou t of s i x t y persons ; b u t M e g n i n , i n 
h is b rochure (1. c. i n f r a , p . 119) , shows t h i s s ta tement to be a n 
exaggera t ion . I t in fes t s on the average n o t m o r e t h a n one i n 
t e n persons. A c c o r d i n g t o G r u b y , moreover , a s ing le f o l l i c l e 
i n the d o g m a y con ta in 200 o f these mi te s , ano ther s t a t emen t 
w h i c h M e g n i n deems unre l i ab le . T h e Demodex of the d o g is o n l y 
a v a r i e t y ( f i g . 53) . M a n y o ther h u m a n A r a c h n i d s have been f o u n d , 
some of w h i c h appear to be genu ine species, w h i l s t o thers are 
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a c c i d e n t a l , so t o speak. O f t h e f o r m e r k i n d , pe rhaps w e m a y 
r e c k o n t h e t w o species d i s c o v e r e d b y H e s s l i n g (Gcelognathus 
mors!tans a n d Entarsus cancriformis). O f t h e l a t t e r so r t , those 
f o u n d b y B u s k , S i m o n , a n d B o r y de S t V i n c e n t m a y be c i t e d . 
T h e m i t e f o u n d i n S i m o n ' s case was t h e Dermanyssus avium, 
w h i c h i n f e s t s c a g e - b i r d s . P r o b a b l y i t was t h e same species 
w h i c h B o r y f o u n d o n a l a d y ; b u t i n B u s k ' s n e g r o sa i lo r t h e 
m i t e m a y have been D. gallium o f t h e c o m m o n f o w l . D i f f e r 
i n g f r o m t h e m i t e s , p r o p e r , a n d also f r o m t h e t r u e t i c k s , are 
some b u g - l i k e f o r m s c a l l e d A r g a d e s . T h e t w o bes t k n o w n are 
t h e M i a n a b u g o f Pe r s i a (Argas persicus) a n d t h e C h i n c h e o f 
C o l u m b i a (A. chinche). L i k e t h e i r c o n g e n e r i n f e s t i n g p i g e o n s 
(A. rejlexus) these paras i tes are t e r r i b l e b l o o d - s u c k e r s . T h e 
b i t e o f t h e P e r s i a n b u g is so venomous as t o have occas ioned 
d e a t h . V a r i o u s species o f t i c k have been k n o w n t o a t t a c k m a n , 
b u t t h e species have n o t been w e l l d e t e r m i n e d . A l t h o u g h a 
h u m a n f o r m has been d e s c r i b e d (Ixodes hominis, K o c h ) , y e t i t 
i s m o r e p r o b a b l e t h a t t h e species u s u a l l y a t t a c k i n g m a n are t h e 
same as those k n o w n t o i n f e s t t h e d o m e s t i c a t e d a n i m a l s . I n 
t h i s l i s t w e m a y , t h e r e f o r e , r e c k o n Ixodes nigra, Ix. bovis, Ix. 
ricinus, a n d Ix. reduvius. Cases i n w h i c h one o r o t h e r o f 
these t i c k s occas ioned m u c h p a i n a n d dis t ress are r e c o r d e d b y 
H u s s e m , R a s p a i l , a n d D r Cosson. Bes ides these t h e r e is a 
f o r m i d a b l e t i c k w e l l k n o w n a t A n g o l a (Ix. monbata). I t s 
h a b i t s a re l i k e those o f t h e c o m m o n b e d - b u g . Severe p a i n 
comes o n t w o h o u r s a f t e r t h e pe r son is b i t t e n . I t l i k e w i s e 
a t t a c k s a n i m a l s . T h e Ix. carapato is s i m i l a r l y t r o u b l e s o m e i n 
B r a z i l . A n o t h e r v e r y d i s g u s t i n g a r a c h n i d l i a b l e t o a t t a c k m a n 
i s t h e Galeodes araneoides. T h i s l a r g e s p i d e r - l i k e c rea tu re , t w o 
inches i n l e n g t h , c o m m o n l y a t t acks camels a n d has an e x t r e m e l y 
v e n o m o u s b i t e . One o r m o r e species o f t h e d u n g - b e e t l e m i t e s 
(Gamasidae) have also been k n o w n t o f a s t e n themse lves o n 
m a n . A c c o r d i n g t o L a t r e i l l e , t h e y first ge t a t t a c h e d t o t h e 
c lo thes o f t r a v e l l e r s , w h e n c e t h e y pass t o h i s b o d y , a n d t h e r e 
s h i f t abou t , p r o d u c i n g g r e a t t o r m e n t . A n o t h e r d i sagreeab le 
a r a c h n i d i s t h e l i t t l e ha rves t b u g (Leptus autumnalis), w h i c h 
n o t o n l y exc i t e s i r r i t a t i o n d u r i n g i t s c r a w l i n g m o t i o n o n t h e 
h u m a n s k i n , b u t even succeeds i n b u r y i n g i t s e l f near t h e h a i r s . 
T h e i r r i t a t i o n t h u s p r o d u c e d is a lmos t unbea rab le . T h i s m i t e 
a t t a c k s v a r i o u s a n i m a l s , espec ia l ly dogs a n d cats . I m y s e l f 
once s u f f e r e d severe ly f r o m t h i s species i n consequence o f f o n d 
l i n g a y o u n g w i l d r a b b i t w h i c h , as I a f t e r w a r d s d i scovered , was 
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m u c h in fes t ed . W h e n the parasites had reached m y l e f t a r m - p i t 
t h e y occasioned ex t reme t o r t u r e . I have k n o w n these a u t u m n a l 
spiders t o produce sma l l s u p p u r a t i n g boi l s o n t h e abdomen . 
I may add tha t D r T i l b u r y F o x has b r o u g h t unde r m y no t ice 
an instance where t h e hexapod l a r v a o f another species ( p r o b a b l y 
Trombidium cinereum) was f o u n d to have occasioned severe 

i r r i t a t i o n i n a c h i l d . 
B I B L I O G R A P H Y ( N O . 38) .—Alibert, ' M a l a d i e s de l a P e a u / Par i s , 

1 8 3 3 . — A u d o u i n , V., a r t . " A r a c h n i d a / " i n ' T o d d ' s C y c l o p . / 
v o l . i , 1 8 3 6 . — B e n e d e n , Van (et Gervais), f Z o o l . M e d . / 1859 .— 
Bourguignon (et Delafond), i n ' R e c . V e t . / 1 8 5 6 . — I d e m , i n 
' M e m . de F I n s t i t u t . / 1862 .—Cobbold , " C a s e of Leptus p roduc 
i n g B o i l s / ' i n ' W o r m s , ' p . 140, L o n d o n , 1 8 7 2 . — G a m g e e , r O u r 
Domes t i c A n i m a l s i n H e a l t h and Disease / E d i n . , 1 8 6 1 . — 
Gerlach,' K r a e t z e u n d R a u d e / 1 8 5 7 . — E e b r a , i n ' Oester. J a h r b . / 
1 8 6 4 — Bering, ' D i e K r a e t z m i l b e n / S t u t t g a r d , 1 8 4 5 . — K r a b b e , 
" Husdyrenes paras. M i d e r . / ' ' T id s sk . f . V e t . / Reek. 2, B d . i i i . 
— K i i c h e n m e i s t e r , 1. c , 1855, s. 412 (good figs.).—Megnin, 
' M o n o g r a p h i e de l a t r i b u des Sarcopt ides psoriques." (Th is w o r k 
conta ins a f u l l b i b l i o g r a p h y a n d numerous b e a u t i f u l plates ; see 
also R e v i e w i n the ' V e t e r i n a r i a n / A u g . , 1877, p . 5 6 3 ) . — I d e m , 
" M e m o i r e sur u n nouveau S y m b i o t e (Chorioptes, G e r v . ) / ' 
r J o u r n . de F A n a t . et de la P h y s i o l . / 1 8 7 2 . — I d e m , " M e m . sur 
u n nouve l A c a r i e n / ' ibid., 1 8 7 3 . — I d e m , " M e m . sur les H y -
p o p e s / ' ibid., 1 8 7 4 . — I d e m , " M e m . sur F o r g a n i s a t i o n et l a 
d i s t r i b u t i o n zoologique desAcar iens de l a f a m i l l e desGamas ides / ' 
ibid., 1 8 7 6 . — I d e m , " M e m . sur les metamorphoses des Aca r i ens 
en general , et en p a r t i c u l i e r sur celles des T r o m b i d i o n s / ' ' A n n . 
des Sc i . N a t . / 1 8 7 6 . — I d e m , " D e s cond i t i ons de l a c o n t a g i o n 
de l a gale des a n i m a u x a F h o m m e / ' ' A r c h , generales de M e d . / 
1 8 7 6 . — I d e m , " M e m . sur le Bemodex folliculorum ( O w e n ) / " 
' J o u r n . de F A n a t . et de la P h y s i o l . / 1 8 7 7 . — M o q u i n - T a n d o n , 
' E l e m . de Z o o l . med." ( H u l m e ' s ed i t . , p . 3 0 2 - 3 2 8 ) , 1 8 6 1 . — 
Williams, i n h is ' V e t e r i n a r y S u r g e r y ' (good figs., r e p r o d u c e d 
f r o m Gamgee's t r an s l a t i on of ' G e r l a c h / & c ) , 1872. 

S E C T I O N I V — P A R T I V . — C R U S T A C E A (Gamniar idae) . 

Although multitudes of small Crustaceans are parasitic upon 
fishes, a n d some f e w of t h e m adhere t o oceanic m a m m a l s 
(Cetacea), I am scept ical as t o the pa ra s i t i sm of Crustacea e i t h e r 
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i n o r u p o n m a n . M a n y o f t h e A m p h i p o d o u s G a m m a r i l e a d a 
s o r t o f f r e e p a r a s i t i c ex i s tence , a n d t h e y are themse lves v e r y 
l i a b l e t o h a r b o r l a r v a l paras i tes . A s r e g a r d s h u m a n p a r a s i t i s m 
f r o m t h i s source t h e o n l y r eco rds k n o w n t o m e are those q u o t e d 
b e l o w 

B I B L I O G R A P H Y ( N o . 3 9 ) . — J i n it on, " F r e s h w a t e r S h r i m p , o r 
(htmarus pnilcx ( sa id t o have been passed pe r a n u m ) / ' ' R e p . o f 
P a t h . Soc. o f D u b l i n / i n ' D u b . M e d . P r e s s / A p r i l 6, p . 3 5 1 , 
1 8 6 1 . — B a r t e l s , " Gamarus pvlcx i n t h e H u m a n S u b j e c t , w i t h a 
p o s t s c r i p t b y T r o s c h e l / ' t r a n s , b y D r E . P, W r i g h t , f r o m < V e r -
h a n d l . des N a t u r h i s t . v e r e i n . de r Preuss . R h e i n l . u n d W e s t p h . / 
i n ' D u b l . M e d . P r e s s / 2 n d ser., v o l . i x , p . 4 0 7 , 1 8 6 4 . — Wright, 
E. P., ' R e m a r k s o n D r B a n o n ' s C a s e ' (see B a r t e l s ) . 

S E C T I O N I V . — P A R T V . — I N S E C T A (Co leop te ra , D i p t e r a , 
H e m i p t e r a , A p h a n i p t e r a ) . 

Whilst very many flies, bugs, lice, and fleas persecute animals, 
n o t a f e w o f t h e m also a t t a c k m a n . Severa l o f t h e species are 
g e n u i n e paras i tes , o the r s are semi -pa ras i t i c , a n d o thers , a g a i n , are 
a l t o g e t h e r ou t s ide t h e b o r d e r - l a n d o f p a r a s i t i s m i n t h e o r d i n a r y 
sense o f t h e t e r m . I n f a c t , i t becomes d i f f i c u l t t o say w h e r e 
t h e l i n e o f p a r a s i t i s m s h o u l d be d r a w n . I canno t , howeve r , 
i g n o r e a l l n o t i c e o f t h e insec t t o r m e n t o r s , w h e t h e r s t r i c t l y 
p a r a s i t i c o r n o t . 

A t leas t fifty d i f f e r e n t species have been r e g a r d e d as p l a y i n g 
t h e r o l e o f p a r a s i t i s m i n m a n . A m o n g s t t h e Coleop te rous 
paras i tes n o n e i s m o r e a u t h e n t i c t h a n Blaps mortisaga. A t 
leas t h a l f a dozen such cases have o c c u r r e d . M r H o p e ' s 
ca t a logue o f insec ts p r o d u c i n g p a r a s i t i s m i n m a n g i v e s t h r e e 
examples o f scolechiasis f r o m t h i s source. S i r J . R . C o r m a c k 
p u b l i s h e d a f o u r t h case, a n d I have r e c o r d e d a fifth. I n t h i s 
i n s t ance I r e c e i v e d t h e l i v i n g l a r v a f r o m D r H o m e , o f B a r n s l e y , 
w h o p r o c u r e d i t f r o m an i n f a n t e l even weeks o l d . I n m y ' I n t r o 
d u c t o r y T rea t i s e ' I have a l l u d e d t o t h e case o f t h e g i r l R i o r d a n , 
w h o n o t o n l y passed pe r a n u m u p w a r d s o f 1200 larvae, b u t also 
severa l p e r f e c t insec ts . T h e case was first r e p o r t e d b y P i c k e l l s , 
T h o m s o n , a n d B e l l i n g h a m . One o f t h e o the r a u t h e n t i c cases, 
i n w h i c h o n l y a f e w larvae w e r e presen t , was r e c o r d e d b y 
Pa t t e r son , of B e l f a s t , a n d t h e t h i r d case b y B a t e m a n . M r H o p e ' s 
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' Catalogue 3 o r i g i n a l l y appeared i n t h e ' Ti-ansactions o f t h e 
E n t o m o l o g i c a l Society,* b e i n g a f t e r w a r d s pub l i shed i n t h e pages 
of t he ' L o n d o n M e d i c a l Gaze t t e / 1837. Pat terson 's case was 
also, I bel ieve, f i r s t c o m m u n i c a t e d to the E n t o m o l o g i c a l S o c i e t y . 

A s regards t h e mode i n w h i c h the m a g g o t g a i n e d access t o 
t h e c h i l d i n H o m e ' s case, i t was n o t easy to d e c i d e ; b u t i n t h e 
case of the g i r l E-iordan the mode of ingress was s u f f i c i e n t l y 
expla ined . The Blapsida, as a f a m i l y , are closely a l l i e d t o t h e 
mea l -worms , and , l i k e most of the Tenebrionidce, are b l a c k a n d 
f o u l - s m e l l i n g beetles, f r e q u e n t i n g d a r k a n d damp s i tua t ions , 
f r o m w h i c h they escape o n l y at n i g h t . T h e f a m i l y comprises 
numerous species, of w h i c h p r o b a b l y n o t more t han th ree are 
f o u n d i n t h i s c o u n t r y . T h e y are abundan t i n A f r i c a , especial ly 
i n E g y p t , where ( acco rd ing to F a b r i c i u s , as quo ted b y W e s t -
w o o d , F i g u e r , a n d others) the w o m e n eat Blaps sulcata cooked 
w i t h b u t t e r i n order t o m a k e themelves g r o w f a t . T h e insects 
are also employed as specifics agains t ear-ache a n d t h e b i t e of t h e 
scorp ion . The supers t i t ious n o t i o n o f a " c h a r m 3 3 is gene ra l ly a t 
t h e b o t t o m of these domest ic remedies . I n the g i r l Pdordan 's case, 
as W e s t w o o d observes (when e p i t o m i s i n g P i c k e l F s account ) , t h e 
parasites, as such, e e p r o b a b l y o r i g i n a t e d i n an absu rd a n d super
s t i t ious p r a c t i c e , w h i c h she h a d f o r some t i m e f o l l o w e d , of d r i n k i n g 
d a i l y f o r a ce r t a in t i m e a q u a n t i t y of wa t e r m i x e d w i t h c lay , 
t a k e n f r o m t h e graves of t w o Ca tho l ic pr ies t s , a n d e a t i n g l a r g e 
pieces of cha lk . One o f these beetles was i m m e r s e d repea ted ly 
i n sp i r i t s o f w i n e , b u t r e v i v e d a f t e r r e m a i n i n g t h e r e i n a l l n i g h t , 
a n d a f t e r w a r d s l i v e d th ree years."' T h e in to le rance o f l i g h t 
shown b y the pe r f ec t insect seems t o be equa l ly shared b y the 
l a rva . Of t h i s f a c t I had repeated evidence b y o b s e r v i n g t h e 
behav iour of the l i v i n g specimen sent t o me b y D r H o m e . Thus , 
w h e n , o n F e b r u a r y 5 t h , 1877, I p laced t h e m a g g o t o n t h e 
surface of some mo i s t m o u l d , scarcely h a l f a m i n u t e elapsed 
be fo re i t commenced to bore i t s w a y d o w n w a r d s , a n d i n less 
t h a n a m i n u t e a l l b u t the t i p of the t a i l h a d disappeared. I n 
l i k e manner , w h e n , on the 7 t h , I ra i sed t h e l i d o f the b o x , a n d 
f o u n d the m a g g o t on the surface of the so i l , i t a lmos t i n s t a n t l y 
proceeded to b u r y i t s e l f . H o p e ' s l i s t records no less t h a n n i n e 
instances of pa ras i t i sm i n m a n f r o m t h e larvae o f Tenebrio 
molitor, a n d he g ives a score of o ther Coleopterous insects 
w h i c h he r e g a r d e d as h u m a n " i n t e s t i n a l w o r m s . ' " U n d o u b t 
ed ly a l a rge n u m b e r of insect larvae do ge t i n t r o d u c e d i n t o 
and ac tua l l y l i v e w i t h i n the h u m a n in tes t ines . 



IXSECTA 2 7 1 

N u m e r o u s cases o f t h i s so r t have come u n d e r m y o b s e r v a t i o n , 
b u t i t o f t e n r e q u i r e s a p r o f o u n d k n o w l e d g e o f e n t o m o l o g y t o 
d e t e r m i n e t h e species. Seve ra l examples o f oestr idean larva? 
o c c u r a m o n g s t t h e m . F o r one e x a m p l e o f (Estrus hominis I a m 
i n d e b t e d t o M r H i g g i n s o n , o f L i v e r p o o l , w h o o b l i g i n g l y s u p p l i e d 
m e w i t h no tes o f t h e case. D r K i r k p r e s e n t e d m e w i t h a 
s m a l l b o t w h i c h he r e m o v e d f r o m L i v i n g s t o n e ' s l e g . I a f t e r 
w a r d s d e p o s i t e d t h e A f r i c a n b o t , i n h i s name , i n t h e H u n t e r i a n 
c o l l e c t i o n . Ba tes speaks o f an ( E s t r u s i n B r a z i l p r o d u c i n g b o i l s 
i n h u m a n flesh. W e s t w o o d quotes s i m i l a r ins tances . O f these, 
one was e x t r a c t e d f r o m t h e t h i g h b y D r B r i c k . M r D o u b l e d a y , 
t h e e n t o m o l o g i s t , e x t r a c t e d one f r o m h i s o w n l e g , a n d M . G o u d o t , 
a n o t h e r e n t o m o l o g i s t , was also v i c t i m i s e d i n t h e same w a y . 
B o t h o f these savans w e r e t r a v e l l i n g i n A m e r i c a a t t h e t i m e . 
T w o cases f r o m S o u t h A m e r i c a w e r e also r e c o r d e d b y H o w s h i p . 
I n one t h e l a r v a l o d g e d i n t h e b a c k ; i n t h e o t h e r i n t h e 
s c r o t u m . H u m b o l d t n o t i c e d t h a t t h e I n d i a n s were m u c h 
i n f e s t e d b y (Est r idae . T h r e e cases are seve ra l ly r e c o r d e d b y 
R o u l i n , G u e r i n , a n d A u d o u i n . M r S t r o o p also m e n t i o n s a case 
i n w h i c h a n CEstrus was r e m o v e d f r o m an u l c e r o n t h e shou lde r 
o f a b o y i n Texas . A n o t h e r k i n d o f b o t k n o w n as t h e Macaco 
w o r m (Cuterebra noxialis) occas iona l ly a t t a c k s m a n , b u t m o r e 
f r e q u e n t l y ca t t l e a n d dogs . F o r one e x a m p l e , t a k e n f r o m t h e 
l e g o f a n e g r o , a t B e l i z e , B r i t i s h H o n d u r a s , I a m i n d e b t e d to 
D r D o b s o n ( A . M . D . , N e t l e y ) . H o p e ' s l i s t r ecords five cases o f 
bo t s o f (Estrus hominus, one o f (E. Guildingii, one o f CE. bovis, 
a n d t h i r t e e n o the r s ( b e l o n g i n g t o t h e same genus) as h a v i n g 
been n o t i c e d i n m a n . S ince h i s t i m e m a n y a d d i t i o n a l cases 
have been r e c o r d e d b y J . M . D u n c a n a n d o the r s . I n l i k e m a n n e r 
a l e g i o n o f cases i n w h i c h t h e m a g g o t s o f v a r i o u s Muscidae have 
been n o t i c e d , e i t h e r i n , u p o n , o r f r o m t h e h u m a n b o d y . A t 
a m e e t i n g o f t h e A m e r i c a n A c a d e m y i n A p r i l , 1859, D r L e i d y 
s h o w e d some larvae o f t h e b l u e b o t t l e fly v o m i t e d b y a c h i l d ; 
five larvae o f t h e flower-fly ( A n t h o m y i a ) f r o m a p h y s i c i a n ' s 
o w n p e r s o n ( w h i c h h a d p r o d u c e d cho le ra ic s y m p t o m s ) ; a n d 
n i n e examples o f Cuterebra noxialis. I have m y s e l f e n c o u n t e r e d 
n u m e r o u s insec t larvae i n m e d i c a l p r a c t i c e . A m o n g s t o t h e r s 
I h ave o b t a i n e d t h e larvae o f Anthomyia canicularis i n s i x 
o r e i g h t separate ins tances . One set o f spec imens , i d e n t i f i e d b y 
W u n d e r l i c h , was sent t o m e b y D r B r a n d t , o f O p o r t o . D r s 
D u f f i n , AV F o x , a n d L e a r e d have s u p p l i e d m e w i t h o the r s . 
T h e larvae d e s c r i b e d i n F a r r e ' s case, n o t b e i n g setose, m u s t be 
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r e f e r r e d to one or o ther of the Muscidae p roper . M r H o p e gave 
nea r ly f o r t y cases of t h i s k i n d , r e fe rab le to e i g h t d i f f e r e n t 
species of f l y , and , as a l ready i m p l i e d , I have m y s e l f co l l ec t ed 
a g rea t v a r i e t y of t h e maggo t s of Muscidae passed b y the b o w e l , 
besides others ob t a ined e i ther f r o m benea th t h e s k i n or f r o m 
open u lcera t ions . 

T h e fl ies h i t h e r t o no t i ced as s u p p l y i n g paras i t i c m a g g o t s i n 
m a n are Musca domestical, M. carnaria, M. larvarum, M. nigra, 
and perhaps M. Gibaria, AC. stabulans, a n d M. Gcp.sar. T h i s last , 
a handsome f l y , is t h e species w h i c h proves so t roub lesome t o 
sheep. The h a b i t w h i c h f l ies have of d e p o s i t i n g t h e i r eggs i n 
open wounds , w h e n the v i c t i m s are asleep, is a f e r t i l e source of 
t h i s k i n d of pa ras i t i sm. Some of the instances r eco rded b y 
K i r b y and Spence are r e v o l t i n g i n the ex t r eme . T h e y quote 
the cases w h i c h came under M r Sel l ' s no t ice i n Jamaica . I n 
one instance t h e f l ies were ha tched i n a neg lec ted b l i s t e r on t h e 
ches t ; i n another f r o m the g u m s a n d ins ide of t h e c h e e k ; a n d 
i n a t h i r d , f r o m the nos t r i l s of a negro , f r o m w h o m 235 larvae 
were expe l l ed . T h e case of the L i n c o l n s h i r e pauper , Page, w h o 
was l i t e r a l l y eaten up b y maggo t s , is a lmos t i n c r e d i b l e . A n 
equal ly h o r r i b l e ins tance, however , is r ecorded b y Oloquet . I t 
i s said t ha t the Jamaica cases were a l l due t o the larvae o f t h e 
b l u e b o t t l e f l y ( M . vomitoria). A n instance of t h e same k i n d has 
been recorded b y M r K n o x ( A . M . D . ) . S u f f i c i e n t l y r e v o l t i n g as 
these cases are, t he ho r ro r s a t t e n d i n g t h e m are ec l ipsed b y t h e 
hab i t s of the larvae of Lucilia hominivora. T h e best accounts o f 
i t s hab i t s are those b y M . Coquere l , M . Sa in t -Pa i r , a n d M . 
V e r c a m m e r . The insects l ay t h e i r eggs i n the m o u t h a n d n o s t r i l s , 
a n d w h e n the larvae escape t h e y devour t h e tissues s u r r o u n d i n g 
the bucca l cav i ty , t he p h a r y n x , g l o t t i s , f r o n t a l a n d nasal sinuses, 
even r e a c h i n g the sockets of the eye. Severa l Cayenne conv ic t s 
have per i shed f r o m the maggo t s o f t h i s f l y , w h i c h is also p r e 
va len t i n M e x i c o . These are no t , however , t he o n l y instances o f 
m a g g o t s g a i n i n g access t o t h e nasal chambers . I n a case 
recorded b y D r A s t r o s , of A i x , 113 were d i s cha rged f r o m t h e 
nose of a w o m a n ; and M . L e g r a n d d u Saulle records an ins tance 
where a n u m b e r of larvae occupied t h e f r o n t a l sinuses of a g i r l , 
n ine years of age. T h e larvae p roduced pers i s ten t headache a n d 
convuls ions . I n the case recorded b y W o h l f a r t , 18 larvae w e r e 
d i scha rged f r o m t h e nose of an o l d man , a n d i n the example 
g i v e n b y L a t h a m several larvae were ob t a ined f r o m t h e f r o n t a l 
sinuses of a w o m a n . Bracey C l a r k also g ives an ins tance i n 
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w h i c h a b o t was t a k e n f r o m a w o m a n ' s j a w . N o t i m p r o b a b l y 
t h e w e l l - k n o w n I n d i a n disease, t e r m e d peenash, o r w o r m i n t h e 
nose, i s due t o t h e presence o f CEst r idean larvae. Cases b y 
R u s t o m j e e a n d L a h o r y are q u o t e d b e l o w . P o s s i b l y S t o c k e t t ' s is 
a n o t h e r o f t h e same o r d e r . T h e case b y K i l g o u r ( B i b l i o g . N o . 
34) m a y b e a n o t h e r . I m a y a d d t h a t M o q u i n - T a n d o n g i v e s a n 
i n s t a n c e o f t h e d i s c h a r g e o f s e v e n t y - t w o bo t s , r e s e m b l i n g those 
o f t h e sheep, f r o m a w o m a n ' s nose ( ' J o u r n . de V a n d e r m o n d e ' ) . 
T h e r a t - t a i l m a g g o t s o r larvae o f Helophilus are p a r a s i t i c . T w o 
o r t h r e e ins tances have been r e c o r d e d f r o m t h e horse . I possess 
one f r o m t h e h u m a n i n t e s t i n e . K i r b y also quotes a n ins t ance 
i n w h i c h PLelopli. pendidus was o b t a i n e d f r o m t h e s t o m a c h o f 
a w o m a n ( ' P h i l o s . M a g . , ' v o l . i x , p . 3 6 6 ) . 

A vas t n u m b e r o f n o n - p a r a s i t i c insec ts are i n j u r i o u s t o m a n 
a n d beast . I n a s m u c h as t h e y subsis t a t t h e expense o f t h e i r 
v i c t i m s a n d also adhere t o h i s pe r son d u r i n g t h e i r a t t a c k s f o r a 
s h o r t e r o r l o n g e r t i m e , t h e y , l i k e t h e leeches, m a y be s p o k e n o f 
as f r e e paras i tes . T h e l e g - s t i c k e r (Stomoxys culcitrans) pene
t r a t e s t h r o u g h t h i c k s t o c k i n g s , c a u s i n g b l o o d t o f l o w f r e e l y . 
T h e c l e g g o f t h e W e s t H i g h l a n d s (Ilcematopota pluvialis) also 
v i o l e n t l y a t t a c k s m a n a n d beast , espec ia l ly horses. T h e m o s q u i t o 
(Cidex anxifer), t h e g n a t s (0. pipiens, G. annulatus, a n d G. 
pulicaris), a n d t h e m i d g e (Chironomus plumosus) need o n l y be 
m e n t i o n e d . T h e c r e e p i n g g n a t (Simidium reptans) is also v e r y 
a n n o y i n g i n Sweden . T h e r o l e o f t h e m o s q u i t o , as i t s e l f c o n 
s t i t u t i n g a pa ras i t e -beare r , w i l l be a g a i n r e f e r r e d to i n t h e 
c l o s i n g pages o f t h i s w o r k ( B o o k I I , S e c t i o n Y ) . T h e b i t es o f 
t h e tsetse (Glossina morsitans), t h o u g h so d e s t r u c t i v e t o the 
horse , o x , sheep, a n d d o g , are n o t dangerous t o m a n h i m s e l f . 
A c c o r d i n g t o S i r S. B a k e r , t h e s e r o o t - f l y , o r z i m b o f B r u c e , 
w h i c h is a species o f Pangonia, is excess ive ly a n n o y i n g to 
t r a v e l l e r s i n A b y s s i n i a . A m o n g s t t h e h e m i p t e r o u s insects t h e 
c o m m o n b u g (Acanthia lechdaria) is s u f f i c i e n t l y b l o o d - t h i r s t y ; 
b u t t h e r e i s a f a r m o r e s a n g u i n a r y species o f t h i s k i n d i n 
S o u t h A m e r i c a . T h i s i s t h e pampas benchucha (Gonorhinus 
nigr.ovarius). O u r d i s t i n g u i s h e d c o u n t r y m a n , D a r w i n , i n h i s 
' V o y a g e / s p e a k i n g o f these w i n g l e s s insects , says : — " B e f o r e 
s u c k i n g t h e y are q u i t e t h i n , b u t a f t e r w a r d s become r o u n d 
a n d b l o a t e d w i t h b l o o d . I n less t h a n t e n m i n u t e s the insec t 
is c h a n g e d f r o m b e i n g as f l a t as a w a f e r t o a g l o b u l a r f o r m . " ' 
T h i s i n sec t s o m e w h a t resembles o u r w a t e r - s c o r p i o n (Nepa 
cincrea), a n o n - p a r a s i t i c species whose b i t e causes severe p a i n , 

18 
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as does also t h e w o u n d i n f l i c t e d b y t h e w a t e r - b o a t m a n 
(Notonecta glauea). The re are o ther species of b u g , such as 
t h e Acanthia rotunclata of R e u n i o n I s l a n d a n d A. ciliata of 
Kasan , the bi tes of w h i c h are worse t h a n t h a t of the c o m m o n 
species. The f l y - b u g s also, such as the Beduvius personatus, so 
c o m m o n i n France , a n d the B. amcenus of Bo rneo a n d Java , 
a t t ack man , a l t h o u g h t h e i r especial hab i t is t o a t t a c k a n d des t roy 
o ther insects, i n c l u d i n g bugs themselves. O t h e r species or 
var ie t ies of Reduv ius (B. cruentus, and B. serratus) a t t a c k m a n . 
The last named is an I n d i a n ' f o r m , capable, i t is sa id , of p r o 
d u c i n g an electr ic shock. 

Pass ing to t h e fleas, t he most i m p o r t a n t a n d t r u l y pa ra s i t i c 
f o r m is the chigoe or g i g g e r (Pidex penetrans), T h i s abounds 
i n t r o p i c a l A m e r i c a a n d the W e s t I n d i e s . T h e f ema le insects 
o n l y a t t ack man , a n d t h i s t hey do f o r the purpose of s ecu r ing 
a l o d g m e n t f o r t h e i r o f f s p r i n g . T h e y a t t ack especial ly the 
soles of the fee t , be tween t h e toes and near the na i l s . I n b a d 
cases the w h o l e of the f o o t becomes a f fec ted . A f t e r t h e insect 
has pene t r a t ed the s k i n i t s b o d y swells eno rmous ly a n d becomes 
a mere b a g of eggs. T h i s s w e l l i n g causes ac t ive i n f l a m m a t i o n , 
w h i c h t e rmina tes i n s u p p u r a t i o n a n d t h e f o r m a t i o n o f open 
ulcers . T h e chigoe also a t tacks var ious an imal s . I n a d d i 
t i o n to t h e c o m m o n flea ( P . irritans) o the r species i n f e s t i n g 
animals are said to a t t ack m a n occas ional ly . A s regards those 
degraded types of insects k n o w n as l i ce I can o n l y a f f o r d space 
to r e m a r k t h a t five species have been r ecogn i sed as h u m a n . 
These are the head-louse (Pediculus capitis) ; t he louse of the 
eyelids (P . palpebrarum) ; t he clothes- louse ( P . vestimenti) ; 
t h e d i s temper louse ( P . tabescentium) ; and the p u b i c louse ( P . 
inguivalis). T h e distress these creatures occasion is o n l y f u l l y 
k n o w n to physic ians w h o deal w i t h t h e obs t ina te cutaneous 
affect ions caused b y t h e i r presence (Phtldriasis). Some of t h e 
l i ce f o u n d on negroes and Greenlanders are r e g a r d e d as d i s t i n c t 
var ie t ies . L i c e are abundan t o n an imals , a n d some of t h e 
species are ap t to t r ans fe r themselves f r o m one hos t t o ano ther . 
T h u s the Ornithomyia avicularis of cage b i r d s has been f o u n d 
on m a n , w h i l s t one o r more of the numerous species i n f e s t i n g 
t h e c o m m o n f o w l are, b y t r ans fe r , ap t t o p roduce a severe 
ph th i r i a s i s i n the horse. T h e l ice of the f o w l b e l o n g t o t h e 
genera Lclpums, Liotheum, Menopon, Bhilopterus, Goniodes, a n d 
Gonioeotcs. T h e unsui tableness of man ' s person as a h a b i t a t i o n 
f o r b i r d - l i c e should , however , check the fea r w h i c h m a n y persons 
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h a v e o f h a n d l i n g f r e s h - k i l l e d p o u l t r y a n d g a m e b i r d s . P o u l t r y 
lous iness i n m a n i s p r o b a b l y i m p o s s i b l e f r o m t h i s source . 

B I B L I O G R A P H Y ( N O . 4 0 ) . — A r t u r e , " Obs . sur le v e r n o m m e 
M a c a q u e / ' i n ' M e m . A c a d , des S c i . / P a r i s , 1753 . — Bates, 
" ( E s t r u s i n M a n / ' ' T h e N a t u r a l i s t o n t h e A m a z o n s . ' — B e n e d e n , 
Van, ' A n i m a l Paras i tes a n d M e s s m a t e s / 1 8 7 6 . — I d e m ( w i t h 
Gervais), ' T r a i t e de Z o o l . M e d . ' — B l o o d , A f , " C a s e o f Larvae 
(Musca sarcophaga) e x p e l l e d a l i v e i n t h e Fasces / ' ' Beale ' s A r c h . 
o f M o d . / v o l . i i i , p . 1 3 4 , 1 8 6 2 . — B r i n t o n ( s i m i l a r case), ' A r c h , o f 
M e d . / v o l . i i i , p . 133 , 1 8 6 2 . — B o u y e r ( q u o t e d b y F i g u e r ) , 
' T o u r d u M o n d e / p . 318 , 1 8 6 6 . — C l a r k , Bracey, i n ' L i n n . 
T r a n s . / v o l . i i i , 1797 ( the j aw-case a t p . 3 2 3 ) , a n d v o l . x v , 1827 
— I d e m , ' Essay o n B o t s / 1 8 1 5 . — C l o q u e t , J., " Case o f B l i n d 
ness f r o m W o r m s (larvae o f M u s c a ) i n t h e E y e s , " f r o m ' A r c h . 
G e n . de M e d . / i n ' L a n c e t / 1 8 2 8 . — C o b b o l d , " O n Blaps morti-
saga as a H u m a n P a r a s i t e , " ' B r i t . M e d . J o u r n . / 1877 , p . 4 2 0 . 
— I d e m , " E n t o z . " ( ' H o p e ' s L i s t . ' ) , p . 4 1 6 . — I d e m , i n ' W o r m s ' 
( " L e p t u s , " & c ) , p . 140, 1 8 7 2 . — C o q u e r e l ( q u o t e d b y F i g u e r ) . 
— C o r m a c k , J. B., " E x h i b i t i o n o f a L a r v a (B. mortisaga) passed 
b y a C h i l d , " ' M o n t h . J o u r n . M e d . S c i . / v o l . i , 1 8 4 1 . — G r u m p e , 
S., " H i s t o r y o f a Case i n w h i c h W o r m s (larvae o f a bee t le ) 
w e r e d i s c h a r g e d f r o m t h e S t o m a c h , " f r o m ' T r a n s , o f t h e R o y . 
I r i s h A c a d . / v o l . v i , i n ' M e d . F a c t s a n d O b s e r v . / v o l . v i i i , 
p . 229 , 1 8 0 0 . — B e n n y , ' M o n o g . A n o p l u r o r u m B r i t t a n i a e / 1842. 
— D u n c a n , J. Af . , " O n t h e O c c u r r e n c e o f B o t s i n t h e H u m a n 
S u b j e c t , " ' E d i n . V e t . R e v . / v o l . i , p . 275 , 1 8 5 8 - 5 9 . — I d e m , 
" T h e L a r v a o f CEstrus bovis i n t h e H u m a n S u b j e c t , " ' Rep . o f 
E d i n . M e d . - C h i r . S o c . / i n ' M o n t h . J o u r n . of M e d . S c i . / J u l y , 
1 8 5 4 . — F a r r e , A., " O n t h e L a r v a o f Anthomyia canicular is," 
' M i c r . J o u r n . a n d S t r u c t . R e c . / 1 8 4 1 , p . 129 , a n d i n ' T r a n s . 
o f M i c r . Soc. o f L o n d . / o r i g . ser., p . 5 1 , 1 8 4 4 . — F i g u e r , i n 
' T h e I n s e c t W o r l d ' ( g o o d f i g s . ) , J anson ' s e d i t . , 1 8 6 9 . — F u r -
longe, " A n a t . o f P u l e x , " i n t h e ' J o u r n . o f t h e Q u e c k e t t C l u b / 
v o l . i i i . — G e e r , De, ' M e m o i r e s p o u r s e r v i r a l ' H i s t o i r e des 
I n s e c t e s / 1 7 7 3 . — G e r v a i s (see V a n B e n e d e n ) . — H i l l , " A c c o u n t 
o f t h e L a r v a o f a supposed CEstrus hominis, o r G a d - f l y , w h i c h 
depos i t s i t s E g g s i n t h e bodies o f t h e h u m a n species, w i t h 
p a r t i c u l a r s o f a Case," ' E d i n . N e w . P h i l . J o u r n . / v o l . x x i i , 
p . 284 , 1 8 3 0 . — H i l a i r e (see S t H i l a i r e ) . — H o p e , " T a b l e s o f 
Cases o f ( spur ious ) I n t e s t i n a l W o r m s , " ' L o n d . M e d . G a z . / 
1 8 3 7 - 3 8 . — H o p p e , " Case o f Larvae of I n s e c t s (Musca stabulans) 
passed b y S t o o l , " f r o m ' B i b l . f i i r L a g e r / i n ' M e d . - C h i r . R e v . / 
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1 8 4 2 . — H o p p e r , B. S., " Insec ts (S t r a t i omi s ) v o i d e d w i t h U r i n e / ' 
ed i t , no te i n ' M i c r . J o u r n . a n d S t r u c t . R e v . / p . 160, 1 8 4 1 . — 
Joly, ' Recherches sur les (Es t r ides en g e n e r a l / & c , L y o n s , 
1 8 4 6 . — K e f e r s t e i n , ' S u r F O i s t r o s / I s i s , 1 8 2 7 . — K i r b y ( and 
Spence), ' I n t r o d . to E n t o m o l o g y , ' 7 th ed i t . , 1 8 5 6 . — K n o x , A f , 
" M a g g o t s , t he larvae of t h e B l u e b o t t l e F l y , i n S y p h i l i t i c U l c e r a 
t i o n o f the T h r o a t / ' ' L a n c e t / Oc t . 6, 1877, p . 5 1 4 . — L a h o r y , 
B. T. G, " O n Peenasli, or W o r m s i n the N o s e / " ' I n d . A n n . o f 
M e d . S c i . / 1855, a n d ' E d i n . M e d . J o u r n . / 1857 .— Leach, 
" CEstridae," i n ' W e r n e r i a n T r a n s . / 1 8 1 7 . — L e i d y , i n ' P r o c . 
P h i l . A c a d . N a t . S c i . / 1859, p . 7 .— -Maclean, " O n the O i s t r o s , " 
' L i n n . T r a n s . / v o l . x i v , 1824, a n d i n ' Z o o l . J o u r n . / v o l . i a n d 
i v . — M e t a x a , " V o m (Es t rus (u . s. w . ) / * i n ' N e u e n N o r d . 
B e i t r . / B d . i , a n d i n ' M e m . de Z o o l . M e d . / R o m e , 1835 (quo ted 
b y W e s t w o o d ) . — M o q u i n - T a n d o n , ' M e d . Zool . " (1. c , B i b l . 
N o . 3 8 ) . — N e w p o r t , a r t . " I n s e c t a , " ' T o d d ' s C y c l o p . / 1839 .— 
Bustomjee, B., " Case of W o r m s i n t h e Nose, or ' P e e n a s h / " i n 
' A p p . t o B o m b . M e d . a n d Phys . Soc. T r a n s . / N o . v i i , n e w ser., 
p . 2 1 , 1 8 6 1 ; see also L a h o r y , o n ' P e e n a s h . ' — S a i n t - H i l a i r e , 
" Sur FOEstre chez F h o m m e , " i n ' A n n . Soc. E n t . de F r a n c e / 
1 8 3 3 . — S a y , " B r i c k ' s Case," i n ' T rans . A c a d . N a t . Sc i . P h i l . / 
v o l . i i . — S e l l s , i n ' T rans . E n t o m . Soc. L o n d . / see also L e m -
pr ie re ' s ' Diseases of the A r m y i n Jamaica," v o l . i i . — S t o c k e t t , 
T H., " A n account of a Headache cured b y t h e d ischarge of a 
W o r m (?) f r o m the N o s e , " ' M e d . C o m . / v o l . x i x , p . 157, 1794, 
a n d i n ' T r a n s . C o l l . of Phys . P h i l . , ' v o l . i , p a r t i , p . 1 8 1 , 1793. 
— Stroop, St J., " ( E s t r u s , " i n ' A m e r . N a t u r a l i s t , " v o l . v i i , 
p . 4 3 7 . — T a n n e r , " O n L i c e , " i n h is ' P r ac t . of M e d . / v o l . i i , 
p . 429, 6 t h ed i t . , 1869 .— Westwood, i n h i s ' C lass i f i ca t ion of 
I n s e c t s / v o l . i i , 1 8 4 0 . — W o h l f a r t ( quo ted b y M o q u i n - T a n d o n ) . 
— Yule, " C a s e of Larvae of Insec ts i n t h e H u m a n S t o m a c h , " 
' E d i n . P h i l . J o u r n . / a n d ' L o n d . M e d . R e p o s . / 1825. 

S E C T I O N I Y . — P A R T V I . — P R O T O Z O A (Psorospermiae, C r e g a -
rinidae, & c ) . 

The scope of this work does not demand that I should com
pr ise w i t h i n i t s l i m i t s any vege tab le pa r a s i t e s ; never the less , I 
mus t needs r e fe r , however b r i e f l y , t o c e r t a i n c o n f e r v o i d a n d 
sarcodic organisms , w h i c h , f o r the most p a r t , l i e on t h e b o r d e r 
l a n d of the a n i m a l a n d vege tab le k i n g d o m s . P ro fes so r C o h n 
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r e g a r d s t h e b a c t e r i a as a l l i e d t o t h e Osci l l i tor iaceae H e p u t s 
t h e m i n h i s o r d e r Schizosporcce. I t i s o f l i t t l e m o m e n t , 
p r a c t i c a l l y , w h e r e these p r o t i s t a f o r m s are p l a c e d . U n q u e s t i o n 
a b l y m a n y o f t h e m are p a r a s i t i c , as t h e y l i v e i n t h e t issues , 
fluids, a n d secre t ions o f a n i m a l bod ies , i n c l u d i n g m a n . T h e i r 
presence i n c a t t l e i s associa ted w i t h a n a n t h r a c o i d disease 
( c h a r b o n ) , w h i l s t i n t h e h u m a n b o d y t h e y have been de t ec t ed i n 
c o n n e c t i o n w i t h z y m o t i c a f f e c t i o n s . T h e y have been f o u n d b y 
C o h n , Sanderson , K l e b s , Chauveau , a n d o the r s , e i t h e r i n t h e 
l y m p h o f vacc ine pus tu l e s , o r i n t h e m i l i a r y e r u p t i o n s o f t y p h u s 
f e v e r . P r o f e s s o r B e a l e , w h o was one o f t h e f i r s t t o observe 
these spec ia l o r g a n i c p a r t i c l e s i n vacc ine l y m p h , denies t h a t 
t h e y are t r u e B a c t e r i a ; a n d , i n d e e d , he w a r m l y d i spu t e s t h e 
i n f e r e n c e s t h a t have g e n e r a l l y been d r a w n f r o m t h e f a c t o f t h e 
presence of such p a r t i c l e s i n l y m p h , b l o o d , a n d o t h e r n u t r i e n t 
fluids. T h e bes t k n o w n a n d d e f i n e d f o r m s are Bacterium, 
termo a n d Bad. lineola, w h i c h are conce rned i n t h e p r o d u c t i o n 
o f p u t r e f a c t i o n , Bacillus anthracis, f o u n d i n t h e b l o o d o f a n i m a l s 
s u f f e r i n g f r o m c a r b u n c u l a r disease, Micrococcus septicus, f o u n d 
i n t y p h u s a n d pyaemia, M. vaccina? o f c o w - p o x l y m p h , a n d M. 
dJphthericus, i n d i p h t h e r i a . A s r e g a r d s t h e i r p reva lence i n 
c e r t a i n f o r m s o f r e l a p s i n g f e v e r , Sanderson states t h a t D r H . Y 
Ca r t e r , o f B o m b a y , e x a m i n e d t h e b l o o d o f 250 f e v e r p a t i e n t s 
a n d f o u n d spirilla i n n e a r l y eve ry ins tance . F r o m t h e i n d e 
p e n d e n t obse rva t i ons o f Pas teur , Sanderson , L i s t e r , T y n d a l l , 
B a s t i a n , E b e r t h , R o b e r t s , D a v a i n e , a n d m a n y o the r s , i t seems 
c lear t h a t t h e B a c t e r i a a n d t h e i r a l l ies p l a y an i m p o r t a n t p a r t i n 
a s soc ia t ion w i t h c e r t a i n m o r b i d states. H o w e v e r , as r e g a r d s 
t h e e t i o l o g y o f t h e ma lad ies i n w h i c h these o r g a n i s m s are f o u n d , 
i t is pe rhaps too e a r l y t o speak w i t h abso lu te conf idence . T h e 
s u b j e c t c a n n o t be d e a l t w i t h here ; m o r e o v e r , i t is ou t s ide the 
r a n g e o f m y pe r sona l i n v e s t i g a t i o n s . 

P a s s i n g t o those p r o t o z o a w h i c h , a l t h o u g h r e t a i n i n g some 
v e g e t a b l e a f f i n i t i e s , are m o r e o r less d i s t i n c t i v e l y a n i m a l , I 
n o t i c e t h e obscure o r g a n i s m s t e r m e d psorosperms . I n d e a l i n g 
w i t h these I s h a l l t r e a t o f t h e f o r m s t h a t i n f e s t b o t h m a n a n d 
a n i m a l s , c o n f i n i n g m y r e m a r k s t o such as h a p p e n t o have come 
u n d e r m y o w n o b s e r v a t i o n . 

I n t h e yea r 1865 t h e p u b l i c w e r e t h o r o u g h l y roused t o a 
sense o f d a n g e r a r i s i n g f r o m t h e c o n s u m p t i o n o f mea t . T h e 
p a n i c o r i g i n a t e d w i t h t h e o u t b r e a k s o f t r i c h i n i a s i s i n German}-
D u r i n g t h e e x c i t e m e n t w h i c h s u b s e q u e n t l y p r e v a i l e d a t t h e t i m e 
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of the r inde rpes t , a l l sorts of erroneous no t ions t o o k possession 
of the popu la r m i n d , and the er rors were s t i m u l a t e d b y w r i t e r s 
i g n o r a n t of h e l m i n t h o l o g y . I n January , 1866, I p u b l i s h e d a 
f e w observat ions, t he p u r p o r t of w h i c h was t o show t h a t c e r t a i n 
microscopic organisms f o u n d i n an imals d y i n g f r o m ca t t l e 
p lague were harmless " paras i t ic P ro tozoa /* possessing more or 
less s t r i k i n g vege tab le a f f in i t i e s . A b o u t a week p r e v i o u s l y 
some i n t e r e s t i n g researches on these so-cal led ca t t l e -p lague 
bodies h a d been pub l i shed b y D r Beale. Those w h o f i r s t saw 
these bodies t h o u g h t t h e y h a d s t u m b l e d u p o n organ i sms n e w t o 
science. I showed t h a t s i m i l a r or analogous o rgan i sms w e r e 
to be m e t w i t h i n a g rea t v a r i e t y of an imals , a n d l i k e w i s e i n 
the h u m a n b o d y . T h e y h a d been cal led w o r m - n o d u l e s , w o r m -
nests, egg-sacs, eggs of t h e c o m m o n f l u k e , y o u n g " measles,'" 
corpuscles p roduced b y muscu la r degene ra t ion , psorospermise, 
stages of g r o w t h of gregarinse, amoeboid bodies, a n d so f o r t h . 
I n so f a r as the h i g h e r an imals were concerned, D u j a r d i n was 
the f i r s t t o describe t h e m . H e f o u n d these o rgan i sms i n a 
mo le . T h i s an ima l , however , h a v i n g been f e d upon ea r th 
worms k n o w n to h a r b o u r such parasi tes , the re was no d i f f i c u l t y 
i n a c c o u n t i n g f o r the source of the psorosperms. 

I n 1853 H e s s l i n g d iscovered pso rospe rmia l sacs i n the m u s 
cular substance of the hear t , n o t o n l y of the ox , b u t also of the 
sheep and roe. B y h i m t h e y were r e g a r d e d as evidences of 
muscu la r degenera t ion . A b o u t t en years p r e v i o u s l y Miescher 
f o u n d s imi l a r bodies i n the muscles of t h e mouse. 

I n 1857 Ra iney descr ibed s i m i l a r s t ruc tu res t a k e n f r o m the 
flesh of swine ; and , i n h i s m e m o i r , he w e n t so f a r as t o m a i n 
t a i n t h a t these bodies were ear ly stages o f deve lopment of the 
c o m m o n pork-meas le . I n the year 1858 G u b l e r w r o t e an 
i m p o r t a n t paper on t h i s subjec t , i n w h i c h he r e l a t ed a case 
where t w e n t y cysts ex i s t ed i n the h u m a n l i v e r . T h e cysts 
were of grea t size, m o s t l y as l a rge as a hen's egg , one of t h e m 
b e i n g some six inches i n d iameter . N a t u r a l l y , the l a rges t h a d 
been d iagnosed as an o r d i n a r y h y d a t i d . H o w e v e r , o n evacuat
i n g t h e i r contents (post m o r t e m ) , t h e y were f o u n d to h a r b o r 
enormous quan t i t i e s of m i n u t e corpuscles s t r i c t l y analogous t o 
those usua l ly ob ta ined f r o m psorospermia l sacs. G u b l e r be l i eved 
he h a d s t u m b l e d u p o n masses of eggs of Distoma hepaticum, b u t 
i n t h i s he e r r ed . S h o r t l y a f t e r Gub le r ' s d i scovery s i m i l a r 
bodies f r o m t h e h u m a n l i v e r were descr ibed b y V i r c h o w ; a n d 
i n 1862, the sub jec t was f o l l o w e d up b y D r Dress ier , o f P r a g u e . 
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D r e s s i e r f o u n d i n t h e h u m a n l i v e r a n u m b e r o f pea-shaped 
bod ies , t h e m i l k y c o n t e n t s (breisubstaiiz) o f w h i c h d i s p l a y e d n 
m u l t i t u d e o f t h e c h a r a c t e r i s t i c c o r p u s c u l a r e l emen t s r e f e r r e d 
t o . These p a r t i c l e s , a l r e a d y cons ide red as e q u i v a l e n t t o , i f n o t 
i d e n t i c a l w i t h , t h e so -ca l l ed pseudo-navicel lae o f gregar inae , w e r e 
soon e n c o u n t e r e d b y a v a r i e t y o f i n d e p e n d e n t obse rve r s . T h u s , 
L e u c k a r t n o t i c e d these bodies i n v a r i o u s a n i m a l s ; b u t w i t h 
c a u t i o n r e m a r k e d : — e < C o n c e r n i n g t h e n a t u r e o f these f o r m a 
t i o n s I w i l l n o t dec ide . T o be c a n d i d , h o w e v e r , i t appears to 
m e t o be i n n o w a y m a d e o u t w h e t h e r t h e psorospermiae are t o 
b e cons ide red as t h e r e s u l t o f a spec ia l a n i m a l d e v e l o p m e n t , 
w h e t h e r t h e y , l i k e pseudo-navicel lae , are t h e n u c l e i o f g r e g a r i -
n i f o r m p r o d u c t i o n s , o r w h e t h e r t h e y are t h e f i n a l p r o d u c t s o f 
p a t h o l o g i c a l m e t a m o r p h o s i s . " ' L e u c k a r t f o u n d these o r g a n i s m s 
i n t h e i n t e s t i n e s o f a t r i c h i n i s e d d o g , also i n a sheep a n d p i g 
f e d w i t h Tr i ch inae . H e also f o u n d t h e m i n t h e muscles o f 
a n o t h e r p i g f e d w i t h p so rospe rms , a n d l i k e w i s e i n t h e l i v e r o f 
v a r i o u s r a b b i t s . H e r e m a r k s t h a t i n s w i n e these paras i tes are 
m o r e a b u n d a n t t h a n measles. T h e y w e r e p re sen t i n f i v e o f 
e i g h t e e n p i g s , a n d also i n t w o o u t o f f o u r sheep, whose f l e s h 
was espec ia l ly e x a m i n e d . T h e obse rva t ions o f L i n d e m a n n a t 
N i s c h n e y - N o v g o r o d are p a r t i c u l a r l y i n t e r e s t i n g . T h i s m e d i c a l 
o f f i c e r d i s c o v e r e d p s o r o s p e r m i a l sacs a t t a c h e d to t h e h a i r o f a 
g i l d w h o was b e i n g t r e a t e d i n h o s p i t a l f o r ch lo ros i s . T h e sacs 
i n q u e s t i o n b o r e close resemblance t o t h e bod ie s w h i c h w e 
f o u n d i n abundance i n diseased a n d h e a l t h y c a t t l e . I t w o u l d 
f u r t h e r appear , f r o m L i n d e m a n n " s obse rva t ions , t h a t t h e a f f e c 
t i o n i s n o t v e r y u n c o m m o n a m o n g s t t h e Russ i an peasants . 

I n c o n n e c t i o n w i t h a n d a t t a c h e d t o t h e same p a r a s i t i c a l l y 
a f f e c t e d h a i r s L i n d e m a n n also n o t i c e d severa l m o v a b l e g r e g a -
rin'ae; a n d p a r t l y f r o m t h i s c i r c u m s t a n c e he was l e d t o be l i eve 
i n t h e ex i s tence o f a g e n e t i c r e l a t i o n s u b s i s t i n g b e t w e e n t h e t w o 
k i n d s o f bodies . H e f u r t h e r expressed h i s c o n v i c t i o n t h a t t h e 
peop le c o n t r a c t e d t h e disease b y w a s h i n g themse lves w i t h w a t e r 
i n w h i c h gregar inae a b o u n d e d . L i n d e m a n n m o r e o v e r r e f e r s t o 
L e b e r t as h a v i n g n o t i c e d s i m i l a r paras i tes i n a case o f f a v u s , 
a n d conc ludes t h a t these o r g a n i s m s are o f a v e g e t a b l e n a t u r e . 
H i s o p i n i o n , t h o u g h n o t shared b y t h e m a j o r i t y o f p a r a s i t o l o g i s t s , 
i s never the less s u p p o r t e d b y t h e v i e w s o f R o b i n , L e y d i g , a n d 
o the r s . O f s t i l l h i g h e r i n t e r e s t are the obse rva t i ons o f L i n d e 
m a n n r e s p e c t i n g t h e occur rence o f psorospermiae i n t h e capsule 
o f t h e k i d n e y o f a h o s p i t a l p a t i e n t w h o d i e d w i t h B r i g h t ' s 
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disease. The sacs i n t h i s case were r e m a r k a b l y s m a l l ; never 
theless t h e i r corpuscular contents i n d i c a t e d t h e i r t r u e na tu re . 
The pseudo-navicellae measured o n l y 3 9

1

5 g

/ / i n d iameter . A m o n g s t 
o ther c o n t r i b u t i o n s o f in t e res t I m a y r e f e r t o those of D u f o u r , 
J . M i i l l e r , C r e p l i n , K o l l i k e r , K e f e r s t e i n , S t e in , D r u m m o n d , 
L i e b e r k i i h n , a n d E . R a y L a n k e s t e r . I d o u b t i f t h e vegetable 
o rgan i sms descr ibed by P r o f . W T . Ga i rdne r can be r e f e r r e d 
t o t h i s g r o u p of parasites. A t a l l events, b y wha teve r name 
these spur ious entozoa are cal led , t h e y were f i r s t d iscovered b y 
D u f o u r i n insects, b y M i i l l e r i n fishes, b y Miescher i n t h e mouse, 
b y D u j a r d i n i n the mole , b y H e s s l i n g i n the l a r g e r quadrupeds , 
a n d b y G u b l e r i n m a n . T h e resul ts o f m y o w n examina t ions 
m a y be b r i e f l y re -s ta ted . I n t h e f lesh of ca t t l e I f o u n d 
psorospermia l sacs v a r y i n g f r o m — ' to i n l e n g t h , a n d i n 
t h a t of sheep f r o m — ' t o T h e bodies were enclosed i n 
w e l l - d e f i n e d t r ansparen t envelopes, a n d t h e i r conten ts e x h i b i t e d 
i n d i c a t i o n s of segmenta t ion . I n some specimens t h e segments 
d i s p l a y e d themselves as a comple te c e l l - f o r m a t i o n , t he contents 
of each c e l l b e i n g u n i f o r m l y g r anu l a r . U n d e r the \" ob jec t ive 
t h e con ta ined granu les were c l ea r ly v i s i b l e , a n d on r u p t u r i n g 
t h e sac t h e i r pecu l ia r characters w e r e a t once man i f e s t , each 
g r a n u l e or corpuscle represented a pseudo-naviceL a l l d i s p l a y i n g 
a t o l e r a b l y u n i f o r m size, a v e r a g i n g i n d iameter . Some of 
t h e corpuscles were r o u n d , o thers o v a l , several b l u n t l y p o i n t e d 
a t one end , m a n y c u r v e d a n d f u s i f o r m , n o t a f e w b e i n g a lmos t 
r e n i f o r m . H i g h l y r e f r a c t i n g p o i n t s o r n u c l e o l i were v i s i b l e i n 
t h e i r an t e r io r . 

T u r n i n g to t h e p r a c t i c a l aspect o f the sub jec t , I r e m a r k e d 
t h a t these bodies h a d n o t h i n g to do w i t h t h e ca t t l e p lague . N o 
one w h o c a r e f u l l y e x a m i n e d t h e flesh o f an imals t h a t h a d d i ed 
of r i nde rpes t h a d f a i l e d t o d iscover t h e m ; y e t , i n one o r t w o 
instances t h e y appear t o have escaped n o t i c e . W h e n i t is con
s idered h o w l o n g i t t akes us t o examine a f e w g r a i n s w e i g h t of 
muscle c a r e f u l l y , i t is obvious t h a t t h e b o d y of a l a r g e beast 
m i g h t c o n t a i n m a n y hundreds of these organ isms w i t h o u t ou r 
b e i n g able t o detec t t h e i r presence, except b y a p r o l o n g e d 
i n v e s t i g a t i o n . I n the f e w r inde rpes t beasts, p o r t i o n s o f whose 
flesh I s u b m i t t e d t o the microscope, I shou ld say t h e r e were 
no t more t h a n 100 of these bodies i n one ounce o f m e a t ; b u t i n 
the hear t of a h e a l t h y sheep ( w h i c h I a f t e r w a r d s ate) I ca lcu 
l a t ed there were about 1000 parasites to the ounce, a n d i n t h e 
hear t of a hea l thy b u l l o c k ( w h i c h l i k e w i s e served me f o r a 
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m e a l ) t h e i r n u m b e r s w e r e r a t h e r i n excess o f those i n t h e sheep. 
A l t o g e t h e r , a t t w o mea ls , I c o u l d n o t have s w a l l o w e d less t h a n 
1 8 , 0 0 0 o f these pso rospe rms . Consumers o f beef , m u t t o n , a n d 
p o r k eat these bod i e s e v e r y day , b u t t h e y t a k e n o h a r m because 
t h e pa ra s i t e s i n q u e s t i o n are n o t t r u e h e l m i n t h s . F i n e h e a l t h y 
b e e f has b e e n r e t u r n e d t o t h e b u t c h e r w h e n i t was as g o o d as 
a n y o t h e r m e a t i n t h e m a r k e t . I have e x a m i n e d v a r i o u s k i n d s 
o f m e a t , s u c h as v e a l , p o r k , a n d m u t t o n , b u t i n none have I 
f o u n d so g r e a t an a b u n d a n c e o f p so rospe rms as i n beef , w h i c h 
was , n o t w i t h s t a n d i n g , p e r f e c t l y h e a l t h y a n d s o u n d . I c a l c u l a t e d 
t h a t i n one i n s t a n c e a s i n g l e ounce o f t h e f l esh c o n t a i n e d u p w a r d s 
o f 2 0 0 0 paras i tes . T h e r e i s p r a c t i c a l l y no l i m i t t o t h e e x t e n t 
o f t h i s k i n d o f p a r a s i t i s m , a n d t h e r e is no o r g a n o f t h e b o d y i n 
w h i c h p so rospe rms m a y n o t be f o u n d . M o r e o v e r , t h e f o r m s 
t h e y d i s p l a y are e x c e e d i n g l y v a r i o u s . P s o r o s p e r m s have been 
f o u n d b y S i e d a m a g r o t z k y i n t h e muscles o f t h e horse , a n d n o t 
v e r y l o n g ago , t h r o u g h t h e h e l p o f P ro fessors S i m o n d s a n d A x e , 
I h a d t h e o p p o r t u n i t y t o e x a m i n e some p e c u l i a r w o r m - l i k e 
s t r u c t u r e s w h i c h o c c u p i e d t h e m i t r a l v a l v e o f a horse . T o t h e 
n a k e d eye t h e y l o o k e d l i k e c o i l e d nematodes , b u t I was soon c o n 
v i n c e d t h a t t h e y f o r m e d a p e c u l i a r t y p e o f p s o r o s p e r m . A 
c o m p l e t e v i e w o f these bodies was a m a t t e r o f g r e a t d i f f i c u l t y 
o w i n g t o t h e de l i ca te n a t u r e o f t h e i r l i m i t i n g m e m b r a n e a n d t o 
t h e c o n f u s i o n o f m a r k i n g s p r o d u c e d b y t h e i n t e r l a c i n g o f t h e 
f i b r e s o f t h e chordae t e n d i n e a . A t l e n g t h , b y s p r e a d i n g a p o r t i o n 
o f t h e m e m b r a n e o f t h e v a l v e over a l a r g e glass s l ide , a n d 
b y a l l o w i n g i t t o d r y s l o w l y , I f o u n d t h a t t h e v e r m i f o r m b o d y 
p r e s e n t e d n e i t h e r b e g i n n i n g n o r e n d . T h e appearances w e r e 
c u r i o u s a n d p u z z l i n g . T h e o r g a n i s m f o r m e d a f l a t t e n e d t u b e 
o r sac, a l m o s t u n i f o r m i n w i d t h a n d v a r i o u s l y t w i s t e d u p o n 
i t s e l f . F r o m t h e m a i n t u b e t h e r e p r o j e c t e d severa l h e r n i a - l i k e 
secondary loops o r b r anches , m o s t o f t h e m p r e s e n t i n g less 
t h a n h a l f o f t h e t h i c k n e s s o f t h e f o r m e r . These p e c u l i a r i t i e s , 
h o w e v e r , can h a r d l y b e u n d e r s t o o d w i t h o u t r e f e rence t o t h e 
o r i g i n a l i l l u s t r a t i o n s . T h a t these secondary coi ls w e r e n o t o f 
t h e n a t u r e o f h e r n i a l p r o t r u s i o n s was e v i d e n t , n o t alone f r o m 
t h e n a t u r e o f t h e i r con ten t s , b u t also f r o m t h e f a c t t h a t t h e y 
s h o w e d d i s t i n c t anastomoses. I n f a c t , t h e pa ras i t e was a s i m p l e 
sac o r b a g w i t h b ranches . 

O n p u n c t u r i n g t h e m a i n t u b e w i t h a fine needle a s m a l l 
q u a n t i t y o f t e n a c i o u s c r e a m y fluid m a d e i t s escape. T h i s , 
u n d e r Ross 's ^ - i n c h lens , r e s o l v e d i t s e l f i n t o a f e w excess ive ly 
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delicate sarcode g lobules su r rounded b y f ine granules . T h e 
g r a n u l a r m a t t e r d i sp l ayed a tendency to co l lec t i t s e l f i n t h e 
f o r m of ova l masses w i t h o u t s h o w i n g any t race of a l i m i t i n g 
border . One of these masses, m e a s u r i n g i n l e n g t h , I 
examined under a Wasse r l e in -ob jec t i ve , w h e n I f u r t h e r ascer
t a i n e d t h a t the e lementa ry par t ic les or g ranules were u n i f o r m l y 
ova l i n shape, r a the r h i g h l y r e f r a c t i v e , t h e i r size scarcely 
exceed ing AJ' i n d iameter . The sarcode corpuscles, on the 
o ther hand , were o f d i f f e r e n t sizes, r a n g i n g be tween and 
jgoo" i n d iameter . 

F r o m the fac t s thus e l i c i t e d , nega t ive as t h e y were i n 
respect of h e l m i n t h i c s t ruc tu re , I c o u l d see no escape f r o m t h e 
conclus ion t h a t we h a d to deal w i t h a new f o r m of psorosper
m i a l bag , whose g r a n u l a r contents consis ted of excessively 
m i n u t e pseudo-navicellae. I n the centre of the la rges t he rn i a 
l i k e loop the re was a clear ova l d i sk , w h i c h at f i r s t b r o u g h t t o 
m y m i n d the nucleus of Monocystis i n f e s t i n g the e a r t h - w o r m , 
b u t i t was m e r e l y a vacuole. 

T h e case r eco rded b y Gub le r r e m i n d s me of ano ther r e m a r k 
able ins tance of psorospermia l cysts , i n t h i s case associated 
w i t h t r u e h y d a t i d s . I n 1873 D r W h i t t e l l sent me pa r t i cu l a r s 
of a case i n w h i c h the contents of an h y d a t i d of the l i v e r 
( d r a w n of f , d u r i n g l i f e ) consis ted of shreds of a t r u e h y d a t i d , 
a f e w echinococcus-hooklets , t o g e t h e r w i t h m u l t i t u d e s of 
sp indle-shaped amoeboid pa r t i c les of excessive minuteness and 
de l icacy . The bodies, f l o a t i n g i n a t r anspa ren t f l u i d , f o r m e d a 
t h i c k m i l k y or c reamy f l u i d , r e s e m b l i n g pus i n appearance ; b u t 
the re was no t race of pyaemia. J u d g i n g f r o m D r W h i t t e l F s 
f i g u r e s , he m u s t also have f o u n d a so l i t a ry microscopic nema to id 
haematozoon, the na tu re of w h i c h was n o t clear t o h i m . I 
be l ieve i t t o have been a specimen of Filaria sanguinis hominis. 
B e t h a t as i t may , the case is a l t oge the r u n i q u e a n d deserves 
f u r t h e r e luc ida t i on . 

A s regards t h e h i g h e r f o r m s of p ro tozoa i t m u s t suffice to 
a l lude to the Qercomonas ho minis of Dava ine , f o u n d i n t h e 
de jec t ions of cholera pa t ien ts , t o the Cere, urinarius of Hassa l 
a n d C. saltans of E h r e n b e r g , to the Trichomonas vaginalis o f 
D o n n e , detected i n t h e v a g i n a l mucus , and to the Balantidium 
coli of Claparede and L a c h m a n n , o r i g i n a l l y f o u n d b y M a l m s t e n 
i n t h e h u m a n co lon . The Balantidium, or Paramcecium coli, 
has f r e q u e n t l y been observed i n the evacuations of f e v e r pa t ien ts , 
and i t has also been f o u u d b y D r T r e i l l e i n pa t i en t s s u f f e r i n g 
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f r o m t h e C o c h i n - C h i n a d ia r rhoea . M o n a d s h a v e also b e e n 
f o u n d i n t h e s t o m a c h a n d i n t e s t i n e s o f t h e h o g a n d v a r i o u s 
o t h e r a n i m a l s . I n f u s o r i a l pa ras i t e s are p a r t i c u l a r l y a b u n d a n t 
i n b a t r a c h i a n s , t h e Bursar ice of f r o g s a n d toads b e i n g f a m i l i a r 
t o e v e r y h e l m i n t h o l o g i s t . 
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i n S t i c k l e b a c k s , " ' B u l l e t . A c a d . R o y . des Sc i . de B r u x e l l e s / 
1 8 3 8 . — G u b l e r , ' M e m . Soc. B i o l . / 1859, p . 657 , a n d i n ' G a z . 
M e d . / 1858 , p . 6 1 . — H a r z , G. O., " E i n e neue M i k r o c o c c u s f o r m 
i m l e b e n d e n T h i e r k o r p e r , " ' D e u t s c h e Z e i t s c h r i f t f i i r T h i e r -
M e d i c i n u n d v e r g l e i c h e n d e P a t h o l o g i e / f . N o v e m b . , 1878 .— 
JBssling, ' S i e b . u . K o l l . Z e i t s c h . / ' 1853, p . 1 9 6 . — E e n l e , ' M i i l l e r ' s 
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A r c h i v / 1845.— Hollis, W- A., " W h a t is a B a c t e r i u m ?" r ep r . 
i n the ' V e t e r i n a r i a n / p . 2 0 5 , 1 8 7 5 . — K e f e r s t e i n , ' G o t l i n g . ge lehr te 
A n z e i g e n / 1 8 6 2 . — K l o s s , ' Uebe r Paras i ten (u . s. w . ) ' (quoted 
b y D a v a i n e ) . — K n o c h , ' J o u r n . de Buss. K r i e g s . d e p . / B d . x c v , 
1866 (quoted b y L e u c k a r t a n d b y D a v a i n e ) . — K b l l i k e r , i n 
r Ze i t sch . ' (by Sieb. and K o l l . ) , 1 8 4 8 ^ 4 9 . — L a m b l , ' P r a g e r 
V i e r t e l j a h r s c h r i f t / 1 8 5 9 . — L a n k e s t e r , B. B., " Recent Researches 
on Bac te r ia ( w i t h copious r e f e r e n c e s ) / ' ' Qua r t . J o u r n . M i c r . 
Sc ience / Oct . , 1878 .—Leber t , ' Phys . P a t h o l o g i q u e ' (quoted b y 
L e u c k a r t ) . — L e i d y , " G r e g a r i n a , " ' A m e r . P h i l . T r a n s . / 1 8 5 1 . — 
Leisering, " B e r i c h t (u. s. w . ) / * i n ' Sachsen/ 1 8 6 5 . — L e u c k a r t , 
1. c , B d . i , s. 135 and 740, a n d B d . i i , s. 842 et seq.—Ley dig, 
' M i i l l e r ' s A r c h i v / 1 8 5 1 , s. 2 2 1 , i n ' M i c r . J o u r n . / 1853, p . 206, 
and i n ' A r c h . f . A n a t . u n d Phys . , ' 1863, s. 1 9 1 . — L i e b e r k i i h n , 
' M i i l l e r ' s A r c h . / 1 8 5 4 . — L i n d e m a n n , ' B u l l e t . Soc. i m p . des 
Natura l i s tes de M o s c o w / 1863, a n d i n ' Gaz. M e d . de Pa r i s , ' 
1870, p . 86.—Lister, J., " N a t u r a l H i s t o r y of B a c t e r i a / ' ' M i c r . 
J o u r n . / O c t , 1 8 7 3 . — M a l m s t e n , " Baramcecivm coli" (quoted 
b y Davaine , 1. c , ' 2 n d edi t . , p . 6 7 ) . — M i e s c h e r (quo ted b y 
L e u c k a r t and S i e b o l d ) . — M i i l l e r , ' A r c h i v / 1841 , s. 4 7 7 . — 
Rainey, ' P h i l . T r a n s . / 1 8 5 7 — R a y e r , " S ingu l i e r e e r u p t i o n sur 
u n ve ron ( C y p r i n u s ) , " r A r c h , de M e d . C o m p a r e e / Par i s , 1842 
(quoted b y D a v a i n e ) . — R i v o l t a , " Psorospermi , & c , " t rans , i n 
' J o u r n . des V e t . d u M i d i / 1869, p p . 445 a n d 5 2 1 . — R o b i n , ' L e s 
V e g e t . Paras . / 2 n d edi t . , p . 2 9 1 . — S a n d e r s o n , in ' P r i v y C o u n c i l 
R e p o r t s / 1 8 7 4 . — S i e d a m a g r o t z k y , i n ' R e c u e i l de M e d . V e t . / 
1872, p . 4 6 0 . — S t e i n , i n ' M i i l l e r ' s A r c h . / 1848, a n d ' A n n . N a t . 
H i s t . / 1 8 5 0 . — I d e m , " A b h a n d l . d . k . B o h m i s c h e n Gesel lsch. ," 
x , s. 69, oder L o t o s , 1859, s. 57 (quoted b y L e u c k a r t , B d . i , s. 
1 5 1 ) . — S t e i n b e r g , ' W a l t e r ' s Ze i t schr . f . d ie moderne M e d i c i n / 
1862, and i n L e u c k a r t , B d . i i , s. 8 4 4 . — S t i e d a , ' A r c h . f . pa tho l . 
a n a t . / B d . x x x v , and i n L e u c k a r t , B d . i i , s. 8 4 6 . — S u r i r a i j , " Sur 
quelques parasites d u l o m b r i c , " ' A n n . des. Sc i . N a t . / 1836 .— 
Virchow, " Z u r K e n t n i s s der W u r m k n o t e n , " ' A r c h . f . A n a t . u . 
P h y s . / x v i i i , s. 5 2 3 . — V o g e l , ' P a t h . A n a t . / i , s. 4 0 4 . — W a l d e u -
burg, " Pso rospe rmien , " i n ' A r c h , f . P a t h . A n a t . / s. 435 , 1867.— 
Windbladh, also Wising, ' O n Balantidium coli' ( quo ted b y 
L e u c k a r t , B d . i i , s. 8 4 6 - 8 4 7 ) . — W i n k l e r (see Leisering), 

APPENDIX.—On various occasions I have dwelt upon the 
necessity of a c q u i r i n g accurate i n f o r m a t i o n r e spec t i ng the degree 
of m o r t a l i t y due to parasites, a n d i n the present v o l u m e (p . 124) 



APPENDIX 285 

I h a v e r e f e r r e d t o t h e d e f e c t i v e ev idences s u p p l i e d b y t h e r e t u r n s 
o f t h e R e g i s t r a r - G e n e r a l i n respec t o f t h e ech inococcus disease. 
M y o b j e c t i s n o t t o cast b l a m e u p o n those whose d u t y i t i s t o 
p u b l i s h t h e r e t u r n s , b u t r a t h e r t o c a l l a t t e n t i o n t o t h e a d v a n 
tages t h a t w o u l d f o l l o w i f t h e R e g i s t r a r - G e n e r a l w e r e s u p p l i e d 
w i t h f u l l a n d accura te i n f o r m a t i o n o n t h i s head . 

T h r o u g h t h e cour t e sy o f M r N o e l A . H u m p h r e y s I have b e e n 
f u r n i s h e d w i t h t h e f o l l o w i n g o f f i c i a l s t a t e m e n t o f t h e n u m b e r o f 
Deaths from Worms i n E n g l a n d a n d W a l e s , as r e c o r d e d i n t h e 
A n n u a l R e p o r t s o f t h e R e g i s t r a r - G e n e r a l t h r o u g h o u t a decade 
o f yea rs : 

1868 1869 1870 1871 1872 1873 1874 18751876 1877 

Total . 
Including— 

Porrigo 
Scabies 
Tapeworm 
Hydatids 

172 148 151 160 154 183 188 227 204 225 Total . 
Including— 

Porrigo 
Scabies 
Tapeworm 
Hydatids 

15 
6 
8 

20 

13 
2 
3 

20 

9 
7 
6 

33 

9 
1 
3 

37 

9 
4 
5 

41 

14 
2 
3 

34 

5 

5 
29 

16 
5 
5 

43 

7 
2 
2 

31 

13 
3 
6 

51 

C o n s i d e r i n g t h e p r o d i g i o u s advances i n h e l m i n t h o l o g y d u r i n g 
t h e l a s t h a l f c e n t u r y , i t i s c e r t a i n l y remaidcable t h a t u n d e r t h e 
c a t e g o r y o f " w o r m s / ' as a cause o f dea th , o n l y t w o k i n d s o f 
t r u e h e l m i n t h s s h o u l d be m e n t i o n e d i n t h e R e g i s t r a r ' s r e c o r d . 
I t w i l l also s t r i k e t h e e x p e r i e n c e d h o s p i t a l a n d d i spensa ry 
p h y s i c i a n as s o m e w h a t r e m a r k a b l e t h a t o f t h e t w o d e a t h - p r o 
d u c i n g paras i tes above n a m e d one o f t h e m s h o u l d be t h e " t ape 
w o r m . " ' N o w d e a t h f r o m Taenia i s c e r t a i n l y a v e r y r a r e occur 
r ence , a l t h o u g h g r a v e ne rvous s y m p t o m s are n o t u n f r e q u e n t l y 
d u e t o i t s presence i n m a n . T h u s , I a m i n c l i n e d t o r e g a r d t h e 
46 r e p o r t e d ins tances o f d e a t h f r o m t h i s cause as a r e d u n d a n t 
e s t i m a t e . O n t h e o t h e r h a n d , I a m s u r p r i s e d to see no spec i f i ed 
ins tances o f d e a t h f r o m l u m b r i c o i d A s c a r i d e s , f r o m O x y u r i d e s , 
o r even f r o m C y s t i c e r c i , w h i c h n o w a n d t h e n t a k e up t h e i r 
res idence i n t h e h u m a n b r a i n . 

A s r e g a r d s h y d a t i d s I be l i eve t h e r e t u r n s t o be excess ive ly 
d e f i c i e n t . I n place o f a n average o f 34 deaths a n n u a l l y f r o m 
t h i s cause i n t h e U n i t e d K i n g d o m I a m of o p i n i o n t h a t a t least 
4 0 0 deaths are due t o h y d a t i d s . T h i s o p i n i o n a n d t h e da ta o n 
w h i c h i t was f o u n d e d w e r e c o m m u n i c a t e d b y m e t w e l v e years 
ago t o t h e L i n n e a n S o c i e t y , a n d I have since become a c q u a i n t e d 
w i t h f a c t s w h i c h l ead m e t o conc lude t h a t m y o r i g i n a l e s t ima te 
was v e r y m u c h b e l o w t h e m a r k . T h e p o s t - m o r t e m r e g i s t r a r 
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of one of our l a rge hospi ta ls has t o l d me t h a t of la te years as 
m a n y as ten deaths m i g h t be r eckoned as annua l ly due t o 
h y d a t i d s i n t h e i r i n s t i t u t i o n alone. A t a smal ler hosp i t a l I 
ascertained t h a t the average was about four. Obv ious ly , i f these 
est imates are cor rec t , t h e Reg i s t r a r -Genera l ' s r e t u r n s f o r t h e 
U n i t e d K i n g d o m do no t record a t i t h e of the annua l m o r t a l i t y 
due to h y d a t i d s . Perhaps another ha l f c e n t u r y w i l l elapse 
before t h e t r u t h of m y deduct ions be c o n f i r m e d b y the official 
r e t u r n s . F o r me, i t mus t suffice to have p o i n t e d t o t h e 
d e s i r a b i l i t y of secur ing more accurate records . 

B y a cur ious coincidence I h a d o n l y j u s t sent t o press t h e 
sheet of t h i s w o r k r e c o r d i n g the s ta t is t ics of h y d a t i d disease i n 
A u s t r a l i a (p. 123) , w h e n a paper dea l i ng w i t h the same sub jec t 
appeared i n the ' L a n c e t / I r e f e r to the b r i e f m e m o i r o f D r 
D a v i d Thomas , of Ade la ide , Sou th A u s t r a l i a , w h i c h was p u b l i s h e d 
o n the 1st of M a r c h , 1879. D r Thomas w r i t e s as f o l l o w s : 

" I t is w e l l k n o w n t h a t A u s t r a l i a presents an e x t r a o r d i n a r y 
prevalence of h y d a t i d disease, b u t , as f a r as I k n o w , no d e f i n i t e 
s ta t is t ics have been pub l i shed to i l l u s t r a t e the f a c t . Conse
quen t ly , some m o n t h s ago, w i t h the k i n d assistance o f the H o n . 
W M o r g a n , the present Chie f Secre tary of S o u t h A u s t r a l i a , I 
endeavoured to p rocure repor t s f r o m t h e Governmen t s o f 
V i c t o r i a , N e w Sou th Wale s , Queensland, N e w Zea land , Tasmania , 
a n d W e s t e r n A u s t r a l i a , upon th i s ques t ion . U n f o r t u n a t e l y , t he 
mode of r e g i s t r a t i o n of the causes of dea th i n mos t of these 
colonies was such as p reven ted the necessary repl ies b e i n g 
suppl ied . H o w e v e r , i t appears t h a t i n Tasmania no deaths 
were r e t u r n e d f r o m th i s disease i n the t e n years 1867-77. 
D u r i n g the grea ter p a r t of the same p e r i o d no separate classi
fication of h y d a t i d disease h a d been adopted i n N e w S o u t h 
W a l e s ; b u t i n 1875 f o u r deaths were a t t r i b u t e d to h y d a t i d s ; i n 
1876, eleven were so r e t u r n e d . I n V i c t o r i a , however , t h e 
r e c o r d of deaths f r o m t h i s cause is f a r more comple te , a n d I 
append a tab le based upon the r e tu rns f r o m t h a t co lony . 

" One case, i n w h i c h h y d a t i d of the k i d n e y was present , 
accompanied b y m a l i g n a n t disease of b ladder , w i t h s t r i c t u r e , 
was no t r e t u r n e d as a case of h y d a t i d caus ing dea th . 

" D u r i n g the decade 1867-77, 2"5 per 1000 deaths were due 
to h y d a t i d disease. I n 183 ou t of the 307 cases t h e l i v e r was 
e i ther solely or c o n j o i n t l y w i t h o the r organs the seat of disease. 
H o l d i n g the second place i n f r e q u e n c y come the l u n g s i n 71 
cases, i.e. 53 s imple a n d 18 c o m p l i c a t e d . " 
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Table of Deaths returned as being due to Hydatid Disease in the 

Produce of Victoria during the ten years 1867—77. 
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1868 17 5 l ! ... 2 7 1(a) 33 
1869 6 8 1 . *. 1 ... ... 2 1 3(6) 22 
1870 10 2 1 • • • • • • • > • 4 

3(6) 
17 

1871 4 6 1 ... i ... ... I 1 1(c) 15 
1872 19 3 1 i ... • • • 2 2 1(d) 29 
1873 17 3 2 ... ... • • • • • • .. • 2 5 ( 0 29 
1874 21 10 1 • • . i • • • 6 2 f / ) 41 
1875 29 7 2 i ... i 3 2 2(s0 47 
1876 23 1 • • • 2 • • • • • • • * • • > • 1 4 5 (A) 36 
1877 20 8 1 ... l ... 1 ... 3 2 2 ( 0 38 

Totals 166 53 7 5 2 3 2 l l I ? 13 31 22 307 
in lOyrs 

(a) Lungs and kidneys. 
(6) In two instances liver and lungs; in the third case liver and brain. 
(c) Lungs and liver. (d) Lungs and abdominal cavity. 
(«) In three cases liver and lungs; in one kidney and abdomen; in another liver, lungs, omentum. 
(/) Liver and lungs. 
(g) One liver and lungs; the second case lungs and heart. 
(k) Three cases liver and lungs; one liver and kidney. (i) Liver and lungs. 
S u c h are t h e r e t u r n s as r e c o r d e d b y D r T h o m a s . I f a c o m 

p a r i s o n be i n s t i t u t e d b e t w e e n t h e da t a s u p p l i e d b y h i s decade-
r e p o r t a n d those s u p p l i e d b y t h e decade- repor t w h i c h I have 
p r e v i o u s l y a d d u c e d (p . 1 2 3 ) , i t w i l l be seen t h a t as r e g a r d s t h e 
r e t u r n s f o r t h e years 1868-72 , i n c l u s i v e , b o t h r e p o r t s are i n 
p e r f e c t a g r e e m e n t . O f s t i l l m o r e i n t e r e s t also i s t h e c i r c u m 
stance t h a t w h i l s t , o n t h e one h a n d , o u t o f t h e t o t a l o f 307 
dea ths g i v e n i n D r T h o m a s ' s t ab l e , 116 o c c u r r e d d u r i n g t h e 
first semi-decade (i.e. f r o m 1868 t o 1872 , i n c l u s i v e ) , o n t h e o t h e r 
h a n d , n o less t h a n 181 dea ths o c c u r r e d d u r i n g t h e second s e m i -
decade (i.e. f r o m 1873 t o 1877, i n c l u s i v e ) . T h i s increase o f 45 
dea ths d u r i n g t h e l a t e r semi-decade i s v e r y s i g n i f i c a n t . I t 
p o i n t s e i t h e r t o t h e f a c t o f m o r e c a r e f u l r e t u r n s h a v i n g been 
m a d e , or t o an a c t u a l increase i n t h e f a t a l i t y o f t h e d i so rde r . 
P o s s i b l y b o t h t h e causes a l l u d e d t o ope ra t ed t o a f f e c t t h e 
r e t u r n s . B e t h a t as i t m a y , D r T h o m a s ' s r e c o r d is h i g h l y 
i n s t r u c t i v e , a n d s h o u l d s t i m u l a t e t h e p r o f e s s i o n i n E n g l a n d t o 
s u p p l y o u r R e g i s t r a r - G e n e r a l w i t h m o r e precise da ta w h e r e w i t h 
t o c o n s t r u c t h i s a n n u a l r e p o r t s . 
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P A R A S I T E S O F A N I M A L S . 

IN dealing, with this division of the subject it will be impos
sible to g i v e more t h a n the f a i n t e s t o u t l i n e . L e t i t be bo rne 
i n m i n d t h a t qu i t e as m u c h i n f o r m a t i o n m i g h t be o f f e r ed b y me 
re spec t ing the pa ras i t i sm of each of t h e commoner domest ic 
an imals as has been a l ready advanced i n r e g a r d to t h e h e l m i n -
t h i s m of m a n . T h a t w o u l d b y no means exhaust t h e subjec t . 
Thus t r ea ted , a score of vo lumes , each equal i n size t o th i s , w o u l d 
bare ly suffice to cover the whole g r o u n d of P a r a s i t o l o g y ; a n d ye t 
the re are n o t w a n t i n g i n t e l l i g e n t persons w h o r e g a r d H e l m i n 
t h o l o g y as u n w o r t h y of t h e i r a t t e n t i o n . These persons f o r m a 
f a r too p reva len t t y p e of educated ignorance , a n d u n f o r t u n a t e l y , 
i t is j u s t t h i s class of people w h o e n j o y the p r e r o g a t i v e o f edu
ca t iona l r e s p o n s i b i l i t y . E v e n our m e t r o p o l i t a n sc ien t i f i c i n s t i 
t u t i o n s , expressly ra ised f o r t h e purpose of d i f f u s i n g u s e f u l 
k n o w l e d g e , s h r i n k f r o m the revela t ions of pa ra s i t i sm . D o m i 
na t ed b y the miserable concep t ion w h i c h j u d g e s t h a t the 
l i f e - h i s t o r y of a w o r m cannot p rove e i t he r i n t e r e s t i n g or 
i n s t r u c t i v e to t h e i r audiences, t hey le t s l ip the a c q u i s i t i o n of 
sc ien t i f i c data , a k n o w l e d g e of w h i c h m i g h t enable t h e m t o 
combat successful ly some of the mos t t e r r i b l e evi ls t o w h i c h 
h u m a n f lesh , i n c o m m o n w i t h t h a t of an imals , is he i r . 

I n the f o l l o w i n g f e w pages m a n y new po in t s o f depa r tu re f o r 
f r e s h sc ien t i f i c w o r k w i l l i n e v i t a b l y be sugges ted ; a n d i f I o n l y 
succeed i n c o n v e y i n g to the w o r k i n g s tuden t an adequate g rasp 
of t he w h o l e subjec t , especial ly i n i t s bea r ings o n t h e w e l f a r e 
of t he h i g h e r domest ica ted animals a n d m a n , I sha l l have 
accompl ished a l l t h a t I can reasonably hope to do w i t h i n t h e 
r e s t r i c t e d l i m i t s of space at m y c o m m a n d . 
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S E C T I O N I ( M A M M A L I A ) . 

In dealing with this class of hosts, exclusive of man, I shall 
n o t i c e t h e en tozoa o f t h e v a r i o u s o r d e r s success ively , t a k i n g 
t h e a r r a n g e m e n t w h i c h I e m p l o y e d m a n y years s ince w h e n 
w r i t i n g t h e M a m m a l i a n D i v i s i o n o f a p o p u l a r t r ea t i s e c a l l e d t h e 
' M u s e u m o f N a t u r a l H i s t o r y / T h e i n t e r n a l paras i tes o f those 
o r d e r s w h i c h h a p p e n t o embrace i m p o r t a n t d o m e s t i c a t e d 
a n i m a l s w i l l necessar i ly rece ive m o r e a t t e n t i o n t h a n t h e o t h e r s ; 
some n o t i c e o f t h e ec tozoa b e i n g l i k e w i s e a d d e d . 

PART I.—QUADRUMANA (Monkeys). 

Monkeys are less afflicted with flukes than most animals. 
T h e species k n o w n t o m e are Distoma laciniatum, f o u n d b y 
B r o n g n i a r t i n t h e pancreas o f Simla maim on ; D. orbiculare a n d 
Amphi stoma emarginatum, f r o m t h e i n t e s t i n e s o f Cebus trivir-
gatus ; a n d Bilharzia haematobia, a s i n g l e spec imen of w h i c h I 
o b t a i n e d f r o m Cercopithecus fuliginosus. T h e m o n k e y s o f t h e 
O l d W o r l d r a r e l y h a r b o r f u l l - g r o w n t a p e w o r m s , b u t C y s t i c e r c i 
are a b u n d a n t (Cyst, tenuicollis, G. cellulosa, G. pileatus, C. 
crispus). T h e c o m m o n h y d a t i d (Echinococcus polymorphus) has 
b e e n f o u n d i n m a n y o f t h e Simiae, a n d b y m y s e l f i n a 
M a d a g a s c a r l e m u r (L. macaco). D r L e i d y also o b t a i n e d t h r e e 
h y d a t i d cys t s f r o m a l a r g e m o n k e y . O n t h e las t d a y o f t h e 
y e a r 1857 I o b t a i n e d some po lycepha lous h y d a t i d s (Gcenurus 
lemuris) f r o m a r i n g - t a i l e d l e m u r . T h e y i n f e s t e d t h e l i v e r , 
b e i n g m o r e a b u n d a n t i n t h e l u n g s . T h e y o c c u p i e d b o t h sides 
o f t h e ches t . Loose a n d d e t a c h e d spec imens also e x i s t e d i n t h e 
c a v i t y o f t h e r i g h t p l e u r a . M o s t o f those o c c u p y i n g t h e chest 
w e r e c o n n e c t e d t o t h e p l e u r a , f o r m i n g ves icu la r , s emi - t r anspa ren t 
masses, v a r y i n g i n size f r o m a f i l b e r t t o a l a r g e w a l n u t , m a n y 
b e i n g u n i t e d i n b u n d l e s o f m u c h l a r g e r size. One o f these 
masses i s he re d r a w n ( 1 , f i g . 5 4 ) . I t consis ts o f f o u r l a r g e 
C c e n u r i , t h e i r c o m b i n e d pedic les f o r m i n g a s i n g l e s t a l k . A fifth 
hou r -g l a s s - shaped r u d i m e n t a r y Ccenurus is also v i s i b l e . E v e r y 
Ccenurus s u p p o r t s a v a r i a b l e n u m b e r o f lobu les , each lobe sup
p o r t i n g one o r m o r e papi l lae . H e r e a n d t h e r e t h e papil lae 
r e s e m b l e cha ins o f beads. N o t r ace o f t a p e w o r m heads c o u l d 
b e seen, b u t u n d e r a h a l f - i n c h o b j e c t i v e glass , I f o u n d some 
f l a t papil lae p r e s e n t i n g o v a l depress ions a t t h e su r face (2 , fig. 5 4 ) . 

19 
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On e x a m i n i n g some of the l a r g e r papillae t h e y were f o u n d t o 
consist of membranous layers f o l d e d one w i t h i n t h e o the r . 
These were c a r e f u l l y dissected a n d examined w i t h the a i d of 
needles, w h e n each one showed i n t h e cent re a w e l l - f o r m e d 

FIG. 54 — Ccenurus lemuris. 1, Colony; 2, portion of the ectocvst (enlarged}- % srnW 
head (magnified 40 diameters); 4, hooks (magnified 260 diameters)? Original. 

tapeworm head with four characteristic suckers, and a promi
nen t r o s t e l l u m s u p p o r t i n g a double coronet o f hooks , t h i r t y - t w o 
of the l a t t e r i n a l l (3, fig. 54 ) . T h e hooks d i s p l a y e d a m a r k e d 
d i s p a r i t y o f size a n d f o r m . Each h o o k showed conspicuous 
a n t e r i o r a n d pos te r io r root-processes, t h e l a r g e r set o f h o o k s 
i n d i v i d u a l l y measu r ing abou t 5 I 5 " a n d the smal le r ^J' i n l e n g t h 
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( I , fig. 5 1 ) . T h e r e w e r e n u m e r o u s ca lcareous corpusc les . T h e 
i n t e r i o r o f each ves ic le was filled w i t h a f l u i d , i n w h i c h t h e r e w e r e 
n o f r e e scol ices . O n r e f e r r i n g t o m y notes I find t h a t t h e l e m u r 
h a d a r r i v e d i n E n g l a n d a b o u t f o u r m o n t h s p r e v i o u s l y . 

L a r v a l cestodes do n o t appear t o be c o m m o n i n t h e m o n k e y s 
o f t h e N e w W o r l d (Cebidae) , never the less I f o u n d severa l 
C y s t i c e r c i i n t h e l i v e r o f Macacus radiaius ( F e b . 1 9 t h 1857) , 
a n d a s i n g l e spec imen i n t h e soo ty m o n k e y (Dec . 4 t h 1 8 5 7 ) . 
T h e y w e r e w r o n g l y d e s c r i b e d b y m e as Cercarias. T h e 
Cebidae are l a r g e l y i n f e s t e d w i t h t a p e w o r m s (Tania megastoma 
a n d T. rugosa). A species o f L i g u l a (L. reptans) has l i k e w i s e 
been f o u n d b e n e a t h t h e s k i n o f Gallithrix sciureus a n d i n 
one o f t h e m a r m o s e t s (Hapale melanurus). Pe rhaps t h e 
m o s t c o m m o n h e l m i n t h i n f e s t i n g m o n k e y s i s t h e n e m a t o d e 
c a l l e d Filaria gracilis. 1 have e x a m i n e d spec imens f r o m 
t h e o r a n g , t h e c a p u c h i n , a n d t h e sp ide r m o n k e y . T h i s pa ra s i t e 
c o m m o n l y occupies t h e a b d o m e n , c o i l e d benea th t h e p e r i t o 
n e u m , o r w i t h i n f o l d s o f t h e m e s e n t e r y . I t somet imes occurs 
b e n e a t h t h e s k i n , o r w i t h i n t h e c o n n e c t i v e t i s sue o f super
ficial musc les . T h e f e m a l e w o r m has been k n o w n t o r each 
a l e n g t h o f five f e e t . I n 1873 M r S a m u e l S m i t h , o f C l i f t o n , 
sent m e five spec imens o f t h i s w o r m . F r o m one o f t h e males , 
w h i c h m e a s u r e d t w e n t y inches i n l e n g t h , I p r o c u r e d some 
spe rma tozoa , a n d f o u n d t h e i r l o n g d i a m e t e r t o average ~m" 
These corpusc les a n d o t h e r s t r u c t u r e s , as w e l l as t h e w o r m 
i t s e l f , are figured i n m y ' N o t e s o n E n t o z o a ' q u o t e d b e l o w 
N e x t i n f r e q u e n c y , pe rhaps , is t h e w h i p w o r m (Tricocephalus 
dispar), w h i c h m o n k e y s o f a l l k i n d s h a r b o r i n c o m m o n w i t h 
m a n . Bes ides these nematodes , Physaloptera dilatata is f o u n d 
i n t h e s t o m a c h o f A m e r i c a n m o n k e y s , a n d Ascaris distans also 
( i n t h e l a r g e i n t e s t i n e o f m a r m o s e t s m o r e p a r t i c u l a r l y ) . T h i s 
A s c a r i s has also been f o u n d i n Cercopithecus fuliginosus a n d i n 
Simia sabcea. A s m a l l s p i r o p t e r a is sa id t o i n f e s t t h e w a l l s o f 
t h e s t o m a c h of Simia maimon. T o D r M u r i e I am i n d e b t e d 
f o r a l a r g e r o u n d w o r m (Ascaris lumbricoides) t a k e n f r o m t h e 
i n t e s t i n e o f a c h i m p a n z e e (Troglodytes niger), a n d also f o r a 
s m a l l e r n e m a t o d e t a k e n f r o m a g r e e n m o n a - m o n k e y (Cercopi
thecus). T h i s I have d e s c r i b e d a n d n a m e d Ascaris cuspidata. 
F r o m t h e i n t e s t i n e s o f a chacma (Cynocephalus porcarius) M . 
S c h a f h e r t p r o c u r e d s i x t e e n e x a m p l e s o f a s m a l l s t r o n g y l e (Str. 
attenuatus, L e i d y ) . 

T h e s i n g u l a r m o n k e y k n o w n as Tarsias spectrum i s l i a b l e 
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t o be a t t a c k e d b y a filaria (F. Items), w h i c h is f o u n d benea th the 
s k i n . A t least t w o species of E c h i n o r h y n c h u s (E. spirula a n d 
E. elegans) are k n o w n t o i n f e s t m o n k e y s . 1 have c a r e f u l l y 
e x a m i n e d a n d figured E. elegans i n the ' Z o o l o g i c a l Society 's 
P r o c e e d i n g s / f r o m specimens supp l i ed to me b y D r M u r i e . 
T h e y h a d been o b t a i n e d f r o m a p inche m o n k e y (Hapale oedipus) 
f r o m N e w Granada. I a m unde r the impres s ion t h a t Dies ing" s 
o r i g i n a l desc r ip t ion o f t h i s parasi te is the o n l y one t h a t exists . 
I have gone over h is numerous memoi r s c o n t r i b u t e d t o the 
V i e n n a A c a d e m y , b u t can find n o t h i n g b e y o n d t h e specific 
characters g i v e n i n his ' Systerna. ' A l l t h e specimens i n the 
V i e n n a M u s e u m , whence his de sc r i p t i on i s t a k e n , were collected 
b y N a t t e r e r . T h e y were p r o c u r e d f r o m the m a r a k i n a (Midas 
rosalia), f r o m t w o o the r t r u e marmosets (Hapale Ursula and 
H. chrysoleuca), a n d f r o m a s q u i r r e l m o n k e y or tee-tee (Galli-
thrix sciureus). I n t h e m o n k e y w h i c h d i e d a t t he Zoolog ica l 
Soc ie ty ' s Gardens t h e cause of dea th was n o t c lear ly due to 
t h e pa ras i t e s ; nevertheless, t he mucous l ayer of the in tes t ine , 
t o w h i c h t h e entozoa were a t tached , showed deep conical p i t s or 
depressions at t h e spots where t h e w o r m s h a d anchored t hem
selves. D u r i n g t h e p e r f e c t r e t r a c t i o n of the proboscis of th i s 
E c h i n o r h y n c h u s t h e cent re is represented b y a w i d e open ing 
w h i c h communica tes - w i t h a c a v i t y benea th . T h e end of the 
neck t h u s f o r m s a sor t o f co l la r , o r rose t te , made up of rays 
a r r a n g e d l i k e the spokes of a whee l . W h e n the proboscis is 
exse r ted t h i s co l l a r i s m o r e or less convex, b u t i t becomes 
s l i g h t l y concave w h e n t h e proboscis i s r e t r a c t e d . D i e s i n g 
recogn i sed t w e n t y - f o u r rays ; t h e y p r o b a b l y v a r y f r o m tha t 
n u m b e r u p to t w e n t y - e i g h t , a t least I coun ted twenty-seven i n 
m y specimens. D u r i n g exse r t ion t h e proboscis f o r m s a n ipp le 
l i k e p r o j e c t i o n . A c c o r d i n g t o D i e s i n g i t suppor t s three rows 
of hooks, b u t I c e r t a i n l y saw f o u r r o w s . W h e n separately 
m a g n i f i e d these hooks present v e r y d i f f e r e n t appearances as to 
size a n d con tour . These va r i a t ions I be l ieve t o be due to 
g r o w t h . T h e l a rges t hooks measured abou t i n l e n g t h . 

A s r ega rds insect parasites, i t is w e l l k n o w n t h a t monkeys 
are l a r g e l y i n f e s t e d b y fleas, b u t the species have n o t been m u c h 
s t u d i e d . T h e same m a y be said o f t h e i r m i t e s (Acaridce). A 
species o f Pen tas toma ( P . tornatum, C r e p l i n ) has been f o u n d 
o c c u p y i n g l i t t l e cysts of the p e r i t o n e u m a n d o m e n t u m i n Simia 
maimon a n d S. cyvomnlgus. U n d e r a s y n o n y m (Linguatula 
Dlesingii) i t has been v e r y f u l l y desc r ibed b y V a n Beneden . 
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A n o t h e r species ( P . subcylindricum) has been f o u n d a t t a c h e d t o 
t h e l u n g s a n d l i v e r o f a m a r m o s e t (Ha/pale chrysopygus). D r 
L e i d y f o u n d f i v e spec imens o f P. euryzonum i n cys t s o n t h e 
s u b p e r i t o n e a l su r face o f t h e l i v e r o f Cynocephalus porcarius. 
L e u c k a r t be l i eves t h a t D r G e o r g e H a r l e y ' s P . polyzonum i s t h e 
a d u l t s ta te o f P , euryzonum, a n d t h a t P. subcylindricum i s t h e 
l a r v a o f P . proboscideum, f o u n d i n Boa constrictor a n d o t h e r 
s e rpen t s . 

B I B L I O G R A P H Y ( N O . 4 2 ) . — B e n e d e n (see V a n B e n e d e n ) . — 
Cobbold, " O n Filaria gracilis a n d Ascaris cuspidata," i n 
' Z o o l . Soc. P r o c . , ' F e b . 3, 1874 , p . 1 2 4 . — I d e m , " L i s t o f 
E n t o z o a , i n c l u d i n g Pen ta s tomes , o b t a i n e d f r o m A n i m a l s d y i n g 
a t t h e M e n a g e r i e i n 1857-60 i n c l u s i v e , ' ' ' P r o c . Z o o l . Soc. , ' 1 8 6 1 . 
— I d e m , ' E n t o z o a / p . 1 1 9 . — I d e m , " O n Paras i t e -Larvae (Ccenurus 
a n d E c h i n o c o c c u s o f t h e L e m u r ) / " ' I n t e l l . O b s e r v e r / v o l . i i i , 
p p . 8 6 — 9 6 . — I d e m , " B i l h a r z i a f r o m C e r c o p i t h e c u s / ' i n ' S y n o p s . 
o f D i s t o m i d e e / ' P r o c . L i n n . S o c . / 1860, Z o o l . D i v . , p t . v , p . 3 1 , 
a n d i n " Paras i tes f r o m Z o o l . G a r d e n s . / ' i n ' I n t e l l . O b s . / J u n e , 
1862 , p . 3 5 2 . — I d e m , " O n Echinorh. elegans," ' P r o c . Z o o l . S o c . / 
1876 , i n ' N o t e s o n E n t o z o a / p t . i i i , p l a t e x v i , p . 2 0 2 . — C r e p l i n , 
" O n P . tornatum," ' T roschePs A r c h . / 1849, s. 5 4 . — I d e m , 
" F. gracilis," i n ' W i e g m . A r c h . / 1 8 5 1 , s. 2 7 0 . — D i e s i n g , 
' S y s t . / 1. c , s. 6 1 1 , a n d i n ' S i t z b . d . k . A k a d . / 1854, s. 598 , 
—Harley, 67., i n ' P r o c . Z o o l . S o c . / 1857, p . 1 2 . — L e i d y , J., " O n 
P e n t a s t o m a / ' ' P r o c . P h i l . A c a d . N a t . S c i . / 1850 , p . 9 7 . — I d e m , 
' H y d a t i d s / 1. c , 1856, p . 4 6 . — I d e m , 'Strong, alien.,' 1. c , 
p . 5 4 . — L e u c k a r t , ' B a u u n d E n t w i c k l u n g s g e s c h i c h t e der Pen tas -
t o m e n / 1860 , " P polyzonum," ' S y n o p s . / s. 1 5 3 . — M o l i n , " O n 
F gracilis," i n ' S i t z u n g s b . d . k . A k a d . d . W i s s e n s c h . / 1858, 
B d . x x v i i i , s. 3 7 6 . — S c h n e i d e r , ' M o n a g . de r N e m . / 1866, " F. 
gracilis," s. 87 — S m i t h , S., " O n F. gracilis f o u n d i n connec
t i o n w i t h t h e Grea t O m e n t u m of a S p i d e r - m o n k e y / " ' P r o c . o f 
B r i s t o l N a t u r a l i s t s ' S o c . / v o l . i , 1 8 7 3 . — V a n Beneden, " Ling. 
Diesingii," i n ' M e m . A c a d . B e l g i q u e / v o l . x x i i i , ' Recherches 
sur l ' o r g a n i s a t i o n et le d e v e l o p m e n t des L i n g u a t u l e s , su iv ies de 
l a d e s c r i p t i o n d ' u n e espece n o u v e l l e p r o v e n a n t d ' u n M a n d r i l l / 

1849 . 

PART II (CHEIROPTERA). 

Until lately not very much attention had been paid to the 
paras i tes o f ba t s , p r o b a b l y o n accoun t o f t h e i n s i g n i f i c a n c e of 
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t h e hosts. H o w e v e r , w h i l s t D r D o b s o n has r ecen t ly been 
e x t e n d i n g t h e sub jec t of C h e i r o p t e r o l o g y , P r o f , v a n Beneden 
has added l a r g e l y to our k n o w l e d g e of the parasi tes of bats . 
I n h is b e a u t i f u l m e m o i r , the B e l g i a n h e l m i n t h o l o g i s t asks 
w h e t h e r t h e parasites q u i t t h e i r hosts d u r i n g the p e r i o d of 
h y b e r n a t i o n , a n d t h e n proceeds t o answer t h a t ques t ion i n the 
nega t ive . S h o u l d the bats die , t h e parasites of necessity share 
the same f a t e . I t w o u l d appear, however , t ha t the spermatozoa 
of t h e w o r m s are capable o f s u r v i v i n g t h e i r parents f o r a 
f o r t n i g h t or even l onge r . F l u k e s abound ; the mos t common 
species (Distoma lima) i n f e s t i n g the p i p i s t r e l l e , noc tu le , mouse-
co lo red ba t , N a t t e r e r ' s ba t , p a r t i - c o l o r e d bat , Dauben ton ' s bat , 
w h i s k e r e d ba t , a n d t h e g rea te r a n d lesser horseshoe bats. 
A l m o s t as abundan t is the Distoma chilostomum f o u n d i n most 
of these bats , a n d also i n Le i s l e r ' s or the h a i r y - a r m e d bat . 
D u j a r d i n ' s D. heteroporum is a s y n o n y m of t h e species. Schre-
ber ' s Monostomum is p r o b a b l y i d e n t i c a l w i t h V a n Beneden's 
Distoma ascidia. T h i s f l u k e he f o u n d i n Vespertilio marinus, 
V dasycnemus, V Daubentonii, V- emarginatus, V serotinus, 
V mystacinus, V pipistrellus, V auritus, and i n Bhinolophus 
hippocrepis. A n o t h e r species, d i s t i n g u i s h e d f r o m D. ascidia b y 
i t s l a r g e v e n t r a l sucker , has been f o u n d i n grea t numbers i n 
t h e noc tu l e (D. ascidio'ides, V a n Beneden) . The cestodes of 
ba ts are n o t numerous . T h e best k n o w n species (Tcenia obtu-
safa) has been f o u n d i n the serot ine, i n the mouse-colored bat , 
a n d i n Vespertilio lasiurus. A n o t h e r species (T. decipiens) occurs 
i n Molossus perotis, a n d Chylouycteris rubiginosus, a n d a scolex, 
f o r m i n g the t y p e of a new genus a n d species (Milina grisea, 
V a n Ben . ) has been o b t a i n e d b y hundreds i n the intest ines of 
Vesp. murinus and V serotinus. O f nematodes we have Ophio-
stomum mucronatum, B u d . , a n d Oph. spinosum, W . - S u h m ( f r o m 
Vespertilio mystacinus), Trichosomum speciosum,Van Ben . , Stron-
gytus fipula, V a n Ben . , Strougylacautha glycyrrhiza, V a n Ben . , 
JAtosoma filaria, V a n B e n . , Ascarops minuta, V a n B e n . , a n d 
one or t w o sexual ly- immatui^e f o r m s , e i the r f o u n d loose i n the 
tissues or o c c u p y i n g cysts . The Acan thocepha la are n o t k n o w n 
t o i n f e s t bats . Respec t i ng insects , one f a m i l y (Nyc te r ib i idee ) 
is exc lus ive ly paras i t i c u p o n bats . T h e y resemble t h e f o r e s t -
f l ies i n t h e i r hab i t s . T h e best k n o w n species is Nycteribia 
Latrcillei, b u t several others (N. biarticulata a n d N. Sykesii, 
W e s t w . ) have been descr ibed. One or more of t h e B r a z i l i a n 
bats are i n f e s t ed b y hipoptcna phyllostomatis, N i t s c h , a n d 
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W e s t w o o d has o b t a i n e d seve ra l a l l i e d f o r m s o f Uipposcida 
( o f t h e g e n u s Strebla), a lso f r o m b a t s . A s r e g a r d s t h e t r u e 
A r a c h n i d a n s ( m i t e s a n d t i c k s ) , V a n B e n e d e n enumera te s Ixodes 
hnidus, V a n B e n . , Pteroptus vesperlilionis a n d P. arcuatus, 
K o c h , Otonissus aurantiacus a n d Cerathophyllus octactenus, b o t h 
o f K o l e n a t i , a n d Caris elliptica. 

B I B L I O G R A P H Y ( N O . 4 3 ) . — A u d o u i n , ' A n n . des S c i . N a t . / x x v . 

— B e n e d e n , P. J. van, " L e s Paras i t es des Chauves - sour i s de 
B e l g i q u e / ' f r . v o l . x l o f t h e ' M e m . de F A c a d . / 1 8 7 3 . — D i e s i n g , 
• S y s t . H e l m . / i i , p . 5 3 0 . — D u f o u r , ' A n n . des S c i . N a t . / 1 8 3 1 . 
— D u j a r d i n , 1. c , p . 4 3 7 - — K o l e n a t i , ' D i e P a r a s i t e n de r C h i r o p -
t e r e n / 1 8 5 7 . — L a t r e i l l e , a r t . " N y c t e r i b i e / * i n ' N o u v . D i e t . 
d ' I n s t . n a t . " — M i i l l e r , ' Z o o l . D a n i c a / i i , p . 43 , "Fasciola vesp. 
( s y n . Dist. lima)."—Perty, " L i p o p t e n a , " ' D e l . an . a r t . B r a s i P 
( q u o t e d b y W e s t w o o d ) . — R u d o l p h i , ' S y n o p s . / p . 1 1 7 . — W e s t -
wood, " M e m . / " i n ' Z o o l . Soc. T r a n s . / 1 8 3 5 . — Idem, ' M o d e r n 
C lass i f . o f Insects ," v o l . i i , p . 585 , 1 8 4 0 . — W i l l e m o e s - 8 u h m , 
B. V., " H e l m i n t h o l o g i s c h e N o t i z e n / ' i i i , f Z e i t s c h . f . w i s s . 
Z o o l . / 1873 . 

PART III (INSECTIVORA). 

The entozoa of insectivorous mammals, though sufficiently 
n u m e r o u s , are n o t i m p o r t a n t p r a c t i c a l l y . T h e c o m m o n h e d g e 
h o g (Erinaceus europaus) i s i n f e s t e d b y f o u r f l u k e s (Distoma 
pusillum, D. trigonocephalum, D. caudatum, D. linguaforme), 
a n d also b y t h r e e t h o r n - h e a d e d w o r m s (Echinorhynchus napce-
formis, E. amphipachus, a n d E. major). T w o t a p e w o r m s are 
also k n o w n (Tania compacta a n d T. tripunctata). M o r e a t t e n 
t i o n has beeu p a i d t o t h e r o u n d w o r m s . A species o f s t r o n g y l e 
(8. striatus) i n f e s t s t h e l u n g s , t h e m a l e b e i n g r e a d i l y d i s t i n 
g u i s h e d b y i t s n e a r l y r o u n d h o o d . A second species o f s t r o n 
g y l e has been m e n t i o n e d b y D i e s i n g , b u t i t i s m o r e t h a n 
d o u b t f u l . T h e l u n g s are also i n f e s t e d b y a s m a l l t r i c h o s o m e 
(Eucoleus tenuis o f D u j a r d i n ) ; a n o t h e r species o f t h e genus 
(Trich. exiguum) i n f e s t i n g t h e s t o m a c h a n d s m a l l i n t e s t i n e . A s 
t h e Trichina spiralis has b e e n r e p e a t e d l y r e a r e d b y m y s e l f a n d 
o t h e r s i n t h e h e d g e h o g , t h e l i t t l e flesh-worm m u s t also be 
n o t i c e d i n t h i s p l ace . Physaloptera clausa occupies t h e 
s t o m a c h , a n d a m i n u t e A s c a r i s (A. pusilla) i s f o u n d i n cys ts o f 
t b e p e r i t o n e u m . A c c o r d i n g t o W e d l , t h e i n t e s t i n e o f t h e 
E g y p t i a n h e d g e h o g (Erinaceus auritus) i s i n f e s t e d b y a n o t h e r 
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to Guy's Hospital contains the heart of a bear which is largely 
i n f e s t ed b y Cys t i ce rc i . A species of t a p e w o r m has been f o u n d 
i n the po lar bear. The coa t i (Nasua narica) is i n f e s t e d b y 
Ascaris brachyoptera i n the i n t e s t ine , b y M o l i n ' s Physaloptera 
semilanceolata f r o m the s tomach, b y Echinorhynchus spirula, 
Tcenia crassipora, a n d Ligula reptans, the l a t t e r o c c u p y i n g the 
muscles. A second species of Ascar i s (A. alienata) is descr ibed 
f r o m Nasua rufa. 

T h e racoons (Procyon) are i n f e s t ed b y a species of pentas tome 
(P. subcylindricum), and P r o f . L e i d y has descr ibed a t h r e a d w o r m 

(Filaria insignis) ob ta ined f r o m a 
cyst i n t h e f o o t . The g l u t t o n s 
(Gulo) are l i ab l e to be i n f e s t ed b y 
an Asca r i s , a L i g u l a , and b y 
Eustrongylus gigas. The g i a n t 
s t r o n g y l e also in fes t s the coat i 
(Nasua). The s k u n k harbors 
Tcenia crassipora. T h e H u n t e r i a n 
M u s e u m contains f o u r specimens 
of Slrongylus cruciformis t a k e n 
f r o m a badger (Meles). T h e ot ters 
are l a rge ly i n f e s t ed b y f l u k e s ; 
Distoma trigonocephalum, D. in-
crassatum, a n d D. rude b e i n g f o u n d 
i n Lutra vulgaris, L. solitaria, a n d 
L. braziliensis, respec t ive ly , the 

FIG. 55.—Slrongylus gigas, coiled within the J i t t e r also h a r b o r i n g Hemistoma 
kidney of a coati. Alter Leuckart. 

clathratum. O t t e r s are l i k e w i s e 
i n f e s t ed b y Ligulce and EustrongyJi. T h e weasels (Mustelidce) 
are a t t acked b y a l eg ion of entozoa, c o m p r i s i n g f lukes , tape
w o r m s , r o u n d w o r m s , and thorn-headed w o r m s ; t hey are also 
l i a b l e to h a r b o r many ectozoa, a l a rge t i c k (Ixodes) b e i n g 
especially t roublesome. 

A m o n g s t the nematodes is V a n Beneden 's Filaroides muste-
larum, f o r specimens of w h i c h I a m i n d e b t e d t o M r W r i g h t 
W i l s o n . T h i s is f o u n d i n the l u n g s , t rachea, a n d i n t h e 
f r o n t a l a n d nasal sinuses of the common m a r t e n (Mustela foina), 
i n w h i c h s i tua t ions i t causes absorp t ion of t h e c r a n i a l bones. 
T h i s w o r m occurs also i n the polecat (Af. pu tori us), i n t h e 
c o m m o n weasel (M. vulgaris), a n d i n the p i n e - m a r t e n (Af. 
marics). T h e larvae reside i n f r o g s . Weasels are also v e r y 
l i ab l e to have t h e i r k i d n e y s invaded b y Eustrongylus gigas. A 
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species o f A s c a r i s a n d a T r i c h o s o m a (T. entomclas) are n o t 

u n c o m m o n i n t h e i n t e s t i n e s . I n r e g a r d t o t h e t a p e w o r m s , 
TeeHm tenincaUls i n f e s t s t h e po leca t a n d t h e c o m m o n wease l , 
a n d T. intermedia t h e p i n e - m a r t e n . T h e m o s t c o m m o n f l u k e o f 

t h o wease l is Distoma trigonocrphahnn. T h i s i n f e s t s t h e 
i n t e s t i n e , w h i l e D. megostomum i s f o u n d i n t h e s t o m a c h . T h e 
s toa t o r e r m i n e (Jlf. ermiuca) h a r b o r s Slrongylus patens a n d 
Tee in o hrcvicollis. 

T h e parasi tes o f t h e c ive t s , i c h n e u m o n s a n d t h e i r a l l i es , 
( V i r i rriilce) are o f l i t t l e i m p o r t a n c e . M a n y years ago I 
d e s c r i b e d a s m a l l fluke (Distoma compactum) o b t a i n e d f r o m t h e 
l u n g s o f t h e c o m m o n I n d i a n i c h n e u m o n (Viverra rnungos). I t 
is figured i n m y ' En tozoa , " (p . 16 ) . T w o species o f t a p e w o r m 
(Tcenia plat yd era a n d T. genettee) have been f o u n d i n t h e 
c o m m o n gene t (V genettee), a n d also a r o u n d w o r m (Ascaris bra
chyoptera). F r o m a n o t h e r v i v e r r a (V senegalensis) D u j a r d i n 
o b t a i n e d a s t r o n g y l o i d w o r m (Dochmius crassns). A species o f 
m o n g o o s (Ilcrpestes lencurus) is l i k e w i s e i n f e s t e d b y t a p e w o r m s 
(Bothriocephalus folium). 

C o m p a r a t i v e l y s p e a k i n g , v e r y f e w entozoa i n f e s t t h e hyaenas. 
I n t h i s f a m i l y I i n c l u d e t h e e a r t h - w o l f (Proteles lalundi). 
Some years b a c k P r o f . F l o w e r sent me a l a r g e n u m b e r o f 
de l i ca t e nematodes f o u n d loose i n t h e p e r i t o n e a l c a v i t y o f t h i s 
s i n g u l a r S o u t h A f r i c a n c a r n i v o r e . T h e w o r m s themselves w e r e 
so p e c u l i a r t h a t I was c o m p e l l e d t o f o r m a n e w genus f o r 
t h e i r r e c e p t i o n (Acanthocheilonema dracunculoides). F r o m t h e 
in t e s t i nes o f t h e c o m m o n Hyeena striata D r L a u t n e r o b t a i n e d 

Echinorhynch us gigas. 
T h e parasi tes o f t h e w o l f , j a c k a l , a n d f o x f a m i l y (Canidce) 

have especial i n t e r e s t , as i n c l u d i n g those o f t h e d o g . I can, 
howeve r , do l i t t l e m o r e t h a n m e n t i o n t h e names of t h e v a r i o u s 
h e l m i n t h s o f t h e d o g , a n d t h e sources whence t h e y come. A t 
t h e same t i m e , I sha l l i n c i d e n t a l l y r e f e r t o t h e w i l d can ine 
a n i m a l s t h a t h a p p e n t o h a r b o r t h e same paras i tes . 

T h e flukes o f t h e d o g are f e w i n n u m b e r , p ~ j 
Pe rhaps t h e m o s t i m p o r t a n t is Distoma conjunc- ^ 
turn, o r i g i n a l l y d i s c o v e r e d b y m y s e l f i n an 
A m e r i c a n f o x (Cam's fulvus) t h a t d i e d a t t h e 
Z o o l o g i c a l Gardens . L e w i s , e leven years a f t e r 
w a r d s , f o u n d i t i n t h e "pa r i ah dogs of I n d i a , 

T, • p , , i FIG. 56.—Distoma con-
w h e r e i t is o f f r e q u e n t occur rence I t m t c s t s t n e ju»cium. right \>-.m-
b i l e duc t s . A s a l ready s ta ted , P r o f . M c C o n n e l l 

size. Original. 
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M'J' i>ft --Oil!, 

subsequent ly f o u n d t h i s entozoon i n m a n (1875) , a second 
instance b e i n g recorded la te r on (1878) . 

I f, (i j A n o t h e r species of canine l i v e r f l u k e has 
been descr ibed b y P r o f . E r c o l a n i ( D . 
campanulatum), besides w h i c h there is 
the w i n g e d species o c c u p y i n g the smal l 
in tes t ines (Holostoma alatum). T h i s 
l a t t e r is also f o u n d i n Ganis azarce. 

The t apeworms of t h e d o g are no t 
o n l y numerous , b u t also p a r t i c u l a r l y 
i n j u r i o u s , a l i k e to t h e i r bearers and to 
m a n k i n d . B y e x p e r i m e n t a l research we 
have ascertained t h e sources o f most of 
t h e Tcenice. The serra ted species (T. 
serrata) is de r ived f r o m Cysticercus 
pisiformis i n f e s t i n g hares a n d r abb i t s . 
T h i s is c o m m o n i n s p o r t i n g animals , 
o w i n g to the careless p rac t ice of a l low
i n g gamekeepers and k e n n e l masters to 
t h r o w the f r e s h viscera of t h e in te r 
media te hosts t o t h e dogs. I have 
wi tnessed t h i s s t u p i d hab i t i n the f i e l d . 
T h e cucumer ine t a p e w o r m (T. cucume
rina) i s , b y mos t observers, considered 
to be i d e n t i c a l w i t h t h e T. elliptica of 
the cat. I r e g a r d i t as a v a r i e t y . Th i s 
del icate species is excessively common 
a n d is n o w , t h r o u g h M e l n i k o w ' s d is
covery , k n o w n to be d e r i v e d f r o m the 
louse of the d o g (Trichodectes latus). 
T h i s c i rcumstance a f fo rds a cur ious i l l u s 
t r a t i o n of the f a c t t h a t an u l t i m a t e host 
m a y c a r r y the i n t e r m e d i a t e host u p o n 
i t s back . 

A s regards t h e r e l a t i ve prevalence 
of these t apeworms i n E n g l a n d , i t 
m a y be said t h a t w h i l s t T. serrata 
occurs a lmos t e n t i r e l y i n ou r ha r r i e r s , 
g reyhounds , sheep-dogs, a n d l u r che r s 

r , b n e ! - ^ r ^ S ^ ^ ^ : ( t a u g h t t o " p i c k u p " hares) , t h e T. 
& tc^ l^ ion o f^ e

W r ep t cucumerina is l i ab le t o i n f e s t any v a r i e t y 
'X&oSZZZTo^?** of d o g , and p r o b a b l y in fe s t s nea r ly 70 
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pe r cen t . A c c o r d i n g t o K r a b b e t h e p reva lence o f t h e l a s t - n a m e d 
species is 57 pe r cent , i n I c e l a n d a n d 48 p e r cen t , i n C o p e n h a g e n , 
whereas t h e T. serrata is a l m o s t absen t f r o m those c o u n t r i e s . 
T h e g i d t a p e w o r m (T. ca-minis) is d e r i v e d f r o m t h e o r d i n a r y 
g i d h y d a t i d i n f e s t i n g t h e b r a i u s o f sheep a n d l a m b s . T h e 
p o l y c e p h a l o u s b l a d d e r - w o r m (Ccenurus ccrebralis), so f a m i l i a r t o 
a g r i c u l t u r i s t s a n d v e t e r i n a r i a n s , is o f t e n c o n f o u n d e d w i t h t h e 
o r d i n a r y h y d a t i d i n f e s t i n g r u m i n a n t s . C c e n u r i i n f e s t t h e s o f t 
p a r t s o f r a b b i t s , b u t i t r e m a i n s t o be s h o w n w h e t h e r t h e y are t h e 
same species. P o s s i b l y t h e Ccenurus euuiculi is m e r e l y a v a r i e t y . 
T h e g i d t a p e w o r m is n o t v 6 r y a b u n d a n t i n E n g l a n d . I n D e n m a r k 
i t appears t o b o r a re , o c c u r r i n g i n 1 pe r cent , o n l y ; b u t i n 
I c e l a n d K r a b b e f o u n d i t i n 18 per cent . I n c o m m o n w i t h o t h e r 
h e l m i n t h o l o g i s t s , I have f r e q u e n t l y r e a r e d t h i s a n d t h e se r r a t ed 
species b y w o r m f e e d i n g s a d m i n i s t e r e d t o dogs . T h e l e t t e r e d 
t a p e w o r m (T. litterata) is v e r y c o m m o n l y spoken o f as t h e Tania 
cauis lagopodis. I t was so n a m e d b y V i b o r g , b u t I p r e f e r t h e 
m o r e d i s t i n c t i v e n o m e n c l a t u r e o f B a t s c h . W e k n o w n o t h i n g , 
f o r c e r t a i n , r e s p e c t i n g t h e source o f t h i s en tozoon . I t is r a re 
i f n o t a l t o g e t h e r w a n t i n g i n D e n m a r k , b u t a b u n d a n t i n I c e l a n d 
( 2 1 p e r c e n t . ) . I have o b t a i n e d specimens f r o m a chee tah 
(Cauis juJudus) w h i c h d i e d a t t h e Z o o l o g i c a l Gardens , a n d M r 
W H . J a c k s o n , o f O x f o r d , f o u n d i t i n a cat . T h e w o r m is 
c e r t a i n l y n o t c o n f i n e d t o t h e A r c t i c f o x (C. lagopus.). 

A w e l l - k n o w n t a p e w o r m i n f e s t s t h e f o x w h i c h has n o t y e t 
been n o t i c e d i n t*he d o g . T h i s is t h e Tania crassiceps, whose 
scolices (Cysticercus longicollis) res ide i n t h e v i scera a n d s o f t 
p a r t s o f field m i c e a n d voles (Arvicola arvalis, A. terrestris, A. 
ampliibius). T h i s r e l a t i o n s h i p was p o i n t e d o u t b y L e u c k a r t . 
A n o t h e r t a p e w o r m (T. opuntioides) m e n t i o n e d b y R u d o l p h i as 
o c c u r r i n g i n t h e w o l f , seems to be of d o u b t f u l a u t h e n t i c i t y . A 
f o r m i d a b l e a n d n o t u n c o m m o n t a p e w o r m is Tania marginata. 
T h i s l a r g e species occurs i n a t least 25 per cent , o f E n g l i s h dogs , 
w h i l s t i n I c e l a n d i t s p reva lence reaches 75 pe r cent . I n D e n 
m a r k a b o u t 14 pe r cen t . o n l y . 

I t is w e l l k n o w n t h a t t h e l a r v a l o r scolex s tage (Cysticercus 
tenuicollis) o f t h e m a r g i n e d t a p e w o r m resides i n the sheep a n d 
d o g . I n a f e e d i n g e x p e r i m e n t w i t h five examples o f t h i s b l a d d e r 
w o r m I r ea red five s t rob i l e s o f t e n days ' g r o w t h . These i m m a 
t u r e t a p e w o r m s , w e r e each one i n c h l o n g . B y f a r t h e m os t 
i m p o r t a n t t a p e w o r m of t h e d o g , howeve r , is t h e h y d a t i d - f o r m i n g 
species (T. echinococcus). T h i s r e m a r k a b l e en tozoon is the sole 
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cause of the terrible echinococcus disease, so prevalent in Iceland 
a n d elsewhere. E x p e r i m e n t a l research, i n i t i a t e d b y v o n S iebo ld , 
has exp la ined i t s o r i g i n ; V a n Ben'eden, Z e n k e r , and others have 
also expe r imen ted successful ly . R a r e l y a t t a i n i n g a l e n g t h o f 
| " , the pe r f ec t s t rob i le is made up of o n l y three p r o g l o t t i d e s i n 
a d d i t i o n t o the head, the l o w e r m o s t segment b e i n g sexual ly 
ma tu re . A s h y d a t i d s (Echinococcus veterinorum or E. hominis) 
are f o u n d i n a g rea t v a r i e t y of an imals aa w e l l as i n m a n , and 
as these bearers f o r m so many k i n d s of i n t e r m e d i a t e hosts, i t is 
easy t o unde r s t and h o w r e a d i l y dogs a n d wolves may acquire 
the sexua l ly -ma tu re t a p e w o r m . I am i n possession of hyda t i d s 
f r o m the l i v e r of a c louded t i g e r (Felis macroscelis). I n 
E n g l a n d t h e Tania echinococcus is excessively rare , a n d has no t 
been seen i n any d o g w h i c h had n o t p r ev ious ly been subjec ted 
t o a f e e d i n g expe r imen t . M r N e t t l e s h i p succeeded i n r e a r i n g 
l a r g e number s . I n I c e l a n d , K r a b b e f o u n d dogs t o be i n fe s t ed 
to the ex t en t o f 28 per cent. , a p r o p o r t i o n f u l l y e x p l a i n i n g the 
prevalence of h y d a t i d disease i n t h a t c o u n t r y . T h e r e m a i n i n g 
t apeworms of the d o g b e l o n g to the genus Bothriocephalus ; of 
these, t h e b r o a d t a p e w o r m (B. latus) is best k n o w n , because i t 
in fes t s m a n . D i e s i n g has descr ibed a v a r i e t y f o u n d i n the 
Pomeran i an d o g as a separate species (Bibothrium serratum). 
The museum of the R o y a l V e t e r i n a r y Col lege conta ins a ve ry 
p e r f e c t specimen of B. latus f r o m an E n g l i s h d o g , b u t the 
parasi te is o f ra re occurrence i n t h i s c o u n t r y . I t is genera l ly 
supposed t h a t t h i s t a p e w o r m is d e r i v e d f r o m the consumpt ion 
of f i s h b e l o n g i n g to the sa lmon a n d t r o u t f a m i l y , b u t D r Pock , 
o f U t r e c h t , t h i n k s t h a t the b l eak (Leuciscus alburnus) is t he 
usual i n t e rmed ia t e host . I have a l ready discussed t h i s quest ion 
a t some l e n g t h . E x p e r i m e n t a l p r o o f is s t i l l w a n t i n g . I n 
a d d i t i o n to B. latus t h e d o g is l i a b l e to h a r b o r B. cordatus, B. 
fascvs, a n d also t w o var ie t ies of t h e l a s t -named species (B. 
<ln hi us a n d B. reticulatus, K r a b b e ) . T a k i n g t h e p i t -headed 
t apeworms as a who le , t h e i r prevalence i n I c e l a n d is n o t con
s iderable , a m o u n t i n g to about 5 per cent . o n l y . L a s t l y , i t m a y 
be m e n t i o n e d t h a t instances are recorded of the occurrence o f 
the hog-measle (Cysticercus cellulosa) i n the d o g . T h o u g h 
m a n y have f e l t scept ical on th i s p o i n t , Grurlt 's a u t h o r i t y is n o t 
t o be l i g h t l y set aside, c o n f i r m e d , as i t has been, I be l i eve , b y 
M M . M e g n i n a n d L e b l a n c . 

Pass ing to the r o u n d w o r m s i t may be said t h a t Ascaris mar
ginata is, at the best, a mere v a r i e t y of A. mystax o f the cat , 
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with which must also be placed A. Upfoptera x>i the lion and 
o t h e r f e l i n e s . T h e l a t e r a l appendages n o t o n l y v a r y i n b r e a d t h 
i n these t h r e e f o r m s , b u t also i n t h e specimens o b t a i n e d f r o m 
each hos t . I have e n c o u n t e r e d examples i n a* d o g , w h i c h 
m e a s u r e d m o r e t h a n s ix inches i n l e n g t h . T h e w o r m is excess ive ly 
c o m m o n i n E n g l a n d , o c c u r r i n g i n p r o b a b l y n o t less t h a n 75 
p e r cen t . , w h i l s t i n D e n m a r k i t occurs i n a b o u t 24 pe r cen t . 
A c c o r d i n g t o K r a b b e i t i s ra re i n I c e l a n d . I t s presence is a t 
a l l t i m e s m o r e o r less i n j u r i o u s t o t h e bearer , b e i n g a f r e q u e n t 
cause o f s ickness , co l i c , c o n v u l s i v e fits, a n d pa ra lys i s . Occa
s i o n a l l y t h e w o r m s p r o v e f a t a l t o dogs b y w a n d e r i n g i n t o t h e 
t r achea . A t t h e R o y a l V e t e r i n a r y Co l l ege , i n 1864, a l i t t e r o f 
s i x p u p p i e s , o f o n l y t h r e e weeks g r o w t h , d i e d r a t h e r s u d d e n l y 
i n consequence o f t h e presence o f these w o r m s i n t h e s tomach 
a n d s m a l l i n t e s t i n e s . So f a r b a c k as the year 1684 R e d i de 
s c r i b e d r o u n d w o r m s f r o m t h e w a l l s o f t h e oesophagus o f a d o g . 
These were a f t e r w a r d s n o t i c e d b y va r ious observers i n t u m o u r s 
o f t h e m u c o u s m e m b r a n e o f t h e s tomach . O w i n g to t h e i r r e d 
c o l o r , d e r i v e d f r o m t h e i n g e s t e d b l o o d o f the hos t , t he species 
was n a m e d Spiroptera samjuinolenta. I n 1867 I sugges ted 
t h a t t h e m i n u t e Fi lar iae f o u n d b y G r u b e a n d D e l a f o n d i n t h e 
b l o o d o f dogs w o u l d p r o b a b l y t u r n o u t t o be r e f e r a b l e t o t h i s 
species. T h e researches o f L e w i s have p r o v e d t h a t t h i s suppo
s i t i o n was c o r r e c t . T o be sure, o t h e r n e m a t o i d haematozoa, o f 
m i c r o s c o p i c d i m e n s i o n s , occur i n t h e d o g , b u t those desc r ibed 
b y G r u b e a n d D e l a f o n d m a y be r e f e r r e d t o Spiroptera. 
These au tho r s e s t i m a t e d t h e i r n u m b e r i n t h e canine hos t 
t o v a r y f r o m 11,000 t o u p w a r d s of 200 ,000 . I n one ins tance 
Mess r s G r u b e a n d D e l a f o n d f o u n d s ix w o r m s l o d g e d i n a c l o t 
o c c u p y i n g t h e r i g h t v e n t r i c l e o f t h e hea r t . F o u r were f ema les 
a n d t w o males . A l t h o u g h t h e y were d e s c r i b e d as r e p r e s e n t i n g 
an a l t o g e t h e r n e w species, w h i c h t h e y t e r m e d Filaria papillosa 
hannatica canis domedici, I t h i n k t h e r e can be l i t t l e d o u b t t h a t 
t h e y were examples o f Spiroptera sanguinoleuta n o t f u l l y g r o w n . 
T h e w r i t i n g s o f L e w i s a b o u n d w i t h i n t e r e s t i n g de ta i l s respect 
i n g t h e s t r u c t u r e a n d d e v e l o p m e n t of t h i s w o r m , a n d as m u c h 
m a y be sa id o f t h e w r i t i n g s o f M a n s o n a n d W e l c h c o n c e r n i n g 
the c r u e l t h r e a d w o r m (Filaria immitis, L e i d y ) o c c u p y i n g t h e 
r i g h t cav i t i e s o f the hea r t . I was first made a c q u a i n t e d w i t h 
t h i s en tozoon i n 1853, b y e x a m i n i n g specimens i n t h e possession 
o f P r o f . H u g h e s B e n n e t t o f E d i n b u r g h ; a t w h i c h t i m e also I 
was p u t i n possession of a va luab le M S . (since los t ) d e s c r i b i n g 
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Kiu. b&.—Ftlariu immitis. Tail of male. 
Enlarged. Original. 

the ravages of t h i s entozoon i n the dogs of Ch ina . I have 
since rece ived numerous v e r m i n i -
ferous hearts b o t h f r o m Ch ina a n d 
Japan, a n d also some h e a r t - w o r m s 
f r o m Char les ton , U . S., sent b y M r 
M ' I n n e s . I n a recent communica 
t i o n , D r M a n s o n has spoken of th i s 
w o r m as i f i t were compara t i ve ly 
harmless , b u t a l l t h e evidence I 
l o n g ago rece ived t h r o u g h the la te 
M r Swinhoe , f o r m e r l y H . B . M . 
Consul a t A m o y , t h r o u g h M r Dare ' s 
l e t t e r s enc los ing D r Or ton ' s v a l u 

able observat ions (addressed to t h e ed i t o r of t h e ' F ie ld" ) , 
t h r o u g h the los t M S . above a l l uded t o , t h r o u g h D r L a m p r e y ' s 
s ta tements , and t h r o u g h m a n y o ther sources, l ead to the 
v e r y opposi te conclus ion. N o doub t the canine hosts do f o r a 
t i m e appear to be l i t t l e inconvenienced b y t h e i r nematode 
guests, b u t sooner or l a t e r the most d i s t r e s s ing symptoms set 
i n . A s i n Hoys t ed ' s case (quoted be low) t h e convuls ive spasms 
m a y occasion dea th i n a f e w minu te s , b u t f r e q u e n t l y t h e y last 
f o r hours or days, w i t h more or less p r o l o n g e d in t e rva l s of re l ie f 
b e f o r e the final s t r u g g l e . 

Some o ther filariform nematodes have been i m p e r f e c t l y 
descr ibed. Of these, Gescheidt 's Filaria oculi canini (F. tris-
pinulosa, D ie s ing ) was p r o b a b l y a s e x u a l l y - i m m a t u r e w o r m , and 
the same m a y be said o f the encys ted w o r m s f o u n d b y M r 
M a t h e r i n the mucous coat of the in t e s t ines a n d i n the l i v e r 
duc ts and a c i n i (Filaria hcpatica, C o b b o l d ) . Of more in teres t 
is L e i s e r i n g ' s haematozoon (Strongylus subulatus). These 
m i n u t e w o r m s occupy the ve ins , t h e l a rges t females no t 
exceeding T 5 " i n l e n g t h . T h e y are v i v i p a r o u s , a n d thus 
f o r m another source of e m b r y o n i c haematozoa. A s ing le d r o p 
of i n f e c t e d venous b l o o d c o m m o n l y carr ies f r o m f o u r t o s i x 
m a t u r e w o r m s . I n t h i s place m a y be m e n t i o n e d D r Osier 's 
Slrongylus cauis bronchialis. T h e la rges t males measure | " a n d 
t h e females f u l l y \" I n the w o r m s sent to me b y P r o f . Osier 
I saw no evidence of s t r o n g y l o i d s t r u c t u r e , a n d i n h is d e s c r i p t i o n 
he avoids a l l m e n t i o n of the presence of any cauda l h o o d i n 
t h e male . I r ega rd the w o r m s as Filar iae (F. Osleri, C o b b o l d ) . 
V e r y grea t in te res t attaches to t h e m f r o m the f a c t t h a t t h e y 
produce a des t ruc t ive canine ep izooty , r e s e m b l i n g t h e o r d i n a r y 



C'ABXIVORA 305 

" h u s k " o r p a r a s i t i c b r o n c h i t i s o f calves, l a m b s , a n d o t h e r 
d o m e s t i c a t e d a n i m a l s . T h e o n l y o t h e r g e n u i n e s t r o n g v l e k n o w n 
t o i n f e s t t h e d o g is Eiistroitgglus gigas. T h i s is a v e r y c o m m o n 
pa ra s i t e i n w o l v e s . I have a l r e a d y spoken o f t h i s paras i te at 
some l e n g t h ( B o o k I , p . 2 0 7 ) , a n d can o n l y f u r t h e r r e f e r t o 
t h e r e c e n t l y p u b l i s h e d case b y M e g n i n ( q u o t e d b e l o w , a n d at 
f u l l l e n g t h i n m y pape r i n t h e ' V e t e r i n a r i a n ' f o r A p r i l , 1 8 7 9 ) . 
T h e M u s e u m o f t h e R o y a l V e t e r i n a r y Co l l ege con ta ins t h r e e 
fine e x a m p l e s o f t h i s w o r m co i l ed w i t h i n t h e k i d n e y o f a d o g , o r 
r a t h e r w i t h i n t h e r e n a l capsule , f o r t h e substance o f t h e o r g a n 
is a l m o s t e n t i r e l y w a n t i n g . These are f r o m B i c k f o r d ' s case. 

A m o n g s t t h e m a n y g o o d " finds " made b y L e w i s i n I n d i a , 
n o t the leas t i n t e r e s t i n g i s t h a t a p p e r t a i n i n g t o Gheiracanthus 
robustus. L e w i s , i n d e e d , supposed t h a t he h a d de tec t ed Echi-
norhynchi i n ches tnu t - s i zed t u m o u r s o f t h e w a l l s o f t h e s t omach , 
b u t , as I p o i n t e d o u t a t t h e t i m e , t h e paras i tes w e r e e n t i r e l y 
d e s t i t u t e o f A c a n t h o c e p h a l o u s s t r u c t u r e . A s is w e l l k n o w n , 
t h i s c u r i o u s nema tode i n f e s t s v a r i o u s f e l i n e s , such as t h e w i l d 
ca t , p u m a , a n d t i g e r . I n a d d i t i o n t o t h e above canine nematodes 
w e have t h e w r i n k l e d t h r e a d w o r m (Trichosoma plica) i n f e s t i n g 
t h e b l a d d e r . T h i s is o f m u c h m o r e f r e q u e n t occur rence i n t h e 
f o x . I n t h e l i s t Trichina spiralis m u s t also be i n c l u d e d , 
a l t h o u g h , so f a r as I a m aware , i t has o n l y been seen i n dogs 
t h a t have been s u b j e c t e d t o f e e d i n g e x p e r i m e n t s . 

A n o t h e r n e m a t o d e c o m m o n t o t h e f o x a n d dogs , a n d i n f e s t i n g 
t h e caecum, is t h e w h i p w o r m (Trichocephalus depressiusculus). 
I t i s v e r y r a r e i n t h e d o g . L a s t l y , t h e r e is t h e i m p o r t a n t l i t t l e 
s t r o n g y l o i d w o r m g e n e r a l l y k n o w n as Dochmius trigonocephaly. 
A t t h e hands o f L e u c k a r t t h e g e n e r a l s t r u c t u r e a n d d e v e l o p m e n t 
o f t h i s en tozoon have r ece ived c o m p l e t e e l u c i d a t i o n . I t i n f e s t s 
t h e s m a l l i n t e s t i ne s , a n d is f o u n d a l i k e i n the f o x , w o l f , a n d 
chee tah . I t has also been o b t a i n e d f r o m Ganis lagopus a n d G. 
azarce. D r K r a b b e d i d n o t encoun te r t h i s w o r m i n I c e l a n d i c 
dogs ; never the less , he o b t a i n e d i t i n a b l u e f o x w h i c h d i e d i n 
K j o e r b o l l i n g ' s menage r i e , a n d w h i c h h a d come f r o m I c e l a n d . 
I n D a n i s h dogs i t o c c u r r e d i n less t h a n 2 per cent . T h e 
e m b r y o s o f t h i s w o r m are r h a b d i t i f o r m a n d possess t h r e e 
l o n g b r i s t l e - l i k e t e e t h , t h e s lender t a i l b e i n g f u r n i s h e d w i t h a 
d i s t i n c t appendage a t t h e t i p . T h e y deve lop i n m o i s t s i t ua t ions , 
w h e r e t h e y f e e d f r e e l y , g r o w r a p i d l y , a n d change t h e i r sk ins , 
t h r o w i n g o f f t h e cauda l t i p w i t h t h e first moriTh. I t seems 
e v i d e n t t h a t t h e y do n o t r e q u i r e a change of hos ts , since L e u c -

20 
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k a r t succeeded i n r e a r i n g the sexua l ly -ma tu re Dochmii b y 
i n t r o d u c i n g the r h a b d i t i f o r m larvae i n t o the s tomach of the d o g ; 
moreover , h i s exper imen t s u p o n water-snai ls b e l o n g i n g t o t h e 
genus Physa gave nega t ive resul t s . 

Of A r a c h n i d a n parasites (Trachearia) i n f e s t i n g t h e d o g , b y 
f a r the mos t i n t e r e s t i n g is the w e l l - k n o w n Pentastoma tcenioides, 
s h o w n b y L e u c k a r t to be t h e a d u l t c o n d i t i o n of the s t i l l 
b e t t e r k n o w n Pentastoma denticulatum. I t resides i n the nasal 
sinuses. A s al ready m e n t i o n e d i n a f o r m e r p a r t o f t h i s w o r k , 
these parasites present f o u r m a r k e d stages o f g r o w t h , name ly 
(1 ) , the e m b r y o , (2) the pupa, (3) the ac t ive l a rva (P. denticu
latum), a n d (4) the sexua l ly -ma tu re w o r m . A s the eggs a n d t h e i r 
e m b r y o n i c contents are l o d g e d i n the nasal mucus o f the d o g , 
a n d are c o m m o n l y d i s t r i b u t e d b y t h e act of sneezing on t h e pa r t 
of t he a n i m a l , the sources of i n f e c t i o n are n o t f a r t o seek. 
Clea r ly t h e larvae usua l ly ge t i n t r o d u c e d to t h e bodies of m a n 
k i n d a n d he rb ivorous animals b y the i n g e s t i o n o f unclean vege
tab le ma t t e r . T h e embryos set f r e e i n the s tomach bore t h e i r 
w a y to the l i v e r and o ther viscera, i n w h i c h organs encys ta t ion 
and m o u l t i n g subsequent ly t a k e place. T h e f o n d l i n g o f dogs 
i n f e s t e d b y pentastomes m a y p r o v e dangerous b y a more d i rec t 
t ransference of the eggs to t h e hands a n d m o u t h . A s regards 
t h e d o g , the a d u l t parasi te has been k n o w n to p rove f a t a l . A 
v e r y s t r i k i n g ins tance of t h i s k i n d was recorded b y P r o f . D i c k , 
where the w o r m s wandered i n t o the t rachea p r o d u c i n g asphyxia . 

The ectozoa of the d o g , t h o u g h n o t numerous as species, are 
of impor t ance i n r e l a t i o n to mange . The f o l l i c l e - m i t e s f o r m a 
f a m i l y b y themselves (TJemodicidce), and , as a l ready observed, 
those i n f e s t i n g the d o g a n d cat are, a l i ke , mere var ie t ies o f the 
h u m a n species (Demodex folliculorum, va r . caninius a n d va r . cati). 
"Whils t t h e h u m a n par-asite res t r i c t s i t s e l f t o t h e face , t h e canine 
v a r i e t y ( f i g . 52) w i l l occupy any p a r t of the dog ' s b o d y . T h e 
f o l l i c l e - m i t e o f the cat, however , u sua l ly confines i t s e l f t o the 
ear. A c c o r d i n g to M e g n i n , t o whose b e a u t i f u l m o n o g r a p h w e 
owe so m u c h , t w o o r th ree dozen o f these parasi tes m a y be 
f o u n d o c c u p y i n g a s ingle f o l l i c l e of the d o g . A c n e - l i k e pustules 
are t hus f o r m e d , and w h e n t h e y are v e r y numerous dea th m a y 
resu l t f r o m the excessive i r r i t a t i o n , w h i c h i s u sua l l y accom
pan ied w i t h d e p i l a t i o n . A n i n t e r e s t i n g example o f t h i s k i n d 
r e c e n t l y occu r red a t the R o y a l V e t e r i n a r y Col lege . I n r e g a r d 
t o the o r d i n a r y m a n g e - m i t e (Sarcoptes canis, Ger lach) M . M e g n i n 
po in t s ou t t h a t i t is i n a l l respects i d e n t i c a l w i t h t h e h u m a n 
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i t c l i - i n s e c t . I n t h e w o l f a n d f o x , h o w e v e r , t h e same species 
f o r m s w e l l - m a r k e d v a r i e t i e s (8. scabici, v a r . lupi a n d v a r . 
rulpis). A s r e g a r d s t r u e i n sec t paras i tes a n d t o r m e n t o r s o f t h e 
d o g , I can o n l y a l l u d e t o a f e w o f t h e m . I n t r o p i c a l A m e r i c a 
dogs are sa id t o be a t t a c k e d b y t h e larvae o f a species o f g a d 
fly {(Estrus canis), w h i l s t i n A f r i c a t h e y are o f t e n f a t a l l y b i t t e n 
b y t h e tsetse (Glossina mors it arts). I n a d d i t i o n t o t h e flies 
{Eiptera), severa l k i n d s o f fleas (Aphaniptera) f r e q u e n t l y p r o v e 
t r o u b l e s o m e (Pulex canis, P. martis, a n d P penetrans), a n d t h e 
same m a y be sa id o f c e r t a i n l i c e (Hemiptera). T h e c o m m o n 
louse o f t h e d o g (Trichodectes latus) p roves espec ia l ly n o x i o u s 
t o y o u n g p u p p i e s . O f t h e t w o o t h e r species, n a m e l y , Hcemafo-
pinus pilifcrus a n d H. canis, t h e f o r m e r is t o l e r a b l y c o m m o n , 
w h i l s t t h e l a t t e r i s c o m p a r a t i v e l y r a r e . T h i s species is also 
f o u n d o n t h e f e r r e t . A n e w f o r m of m i t e (Choriopfps ecaudatus), 
i n f e s t i n g t h e ears o f t h e f e r r e t , has r e c e n t l y been desc r ibed b y 
M . M e g n i n . 

I have a l r e a d y r e f e r r e d t o severa l o f t h e paras i tes o f t h e ca t -
t r i b e (FelidcB), b u t some o thers r e q u i r e n o t i c e . O n l y t w o 
flukes (Amphistoma truncatum a n d Hemistoma cordattnn) have 
been desc r ibed as i n f e s t i n g t h e cat . O f t h e t a p e w o r m s , Tania 
crassicollis is t h e bes t k n o w n . T h i s is d e r i v e d f r o m Cysticercus 
fasciolaris o f t h e mouse a n d r a t . I t i s n o t u n c o m m o n t o find 
t h i s scolex i n t h e s e x u a l l y - i m m a t u r e tsenioid state i n t h e l i v e r , 
m e a s u r i n g s i x o r seven inches i n l e n g t h . A n e x c e e d i n g l y 
i n t e r e s t i n g c o m m u n i c a t i o n b y D r R o m a n o , o f Gemona ( F r i o u l ) , 
demons t r a t e s t h e p o s s i b i l i t y of severe f e l i n e ep i zoo ty as due t o 
t h i s en tozoon . A s I g a t h e r f r o m an account g i v e n i n the j o u r n a l 
q u o t e d b e l o w , " d u r i n g t h e s u m m e r o f 1876, D r R o m a n o was 
i n f o r m e d b y h i s c o n f r e r e D r L e o n c i n i , a p h y s i c i a n p r a c t i s i n g a t 
Osoppo , t h a t f o r abou t a f o r t n i g h t m o s t o f t h e cats i n a c e r t a i n 
h a m l e t o f t h e t o w n h a d d i e d w i t h o u t apprec iab le cause a f t e r 
p r e s e n t i n g t h e f o l l o w i n g s y m p t o m s : — G r a d u a l w a s t i n g , w i t h 
c o m p l e t e loss o f a p p e t i t e , r e t r a c t e d a b d o m e n , s l i g h t d iarrhoea 
a t first, t h e n c o n s t i p a t i o n , a b u n d a n t sa l iva , c o n t r a c t i o n o f t h e 
e l e v a t i n g musc les o f t h e u p p e r l i p i n some sub jec t s , g r ea t p r o s 
t r a t i o n o f s t r e n g t h , loss o f t h e v i s u a l f a c u l t y . Some o f t h e 
f e l i n e p a t i e n t s n o l o n g e r h e a r d o r appeared no l o n g e r t o hear 
t h e i r mas t e r ' s v o i c e ; some v o m i t e d a n d seemed to exper ience 
r e l i e f , f o r t h e a p p e t i t e i m p r o v e d , b u t t h e y soon d i e d l i k e t h e 
o the r s . N e r v o u s phenomena , e p i l e p t i f o r m convu l s ions , a n d m o r e 
f r e q u e n t l y co l i c , also showed themse lves . H a v i n g v i s i t e d t h e 



o u ° PARASITES OF ANIMALS 

locality (of the outbreak), Dr Romano could not at first pro
cure any corpses f o r the p o s t - m o r t e m e x a m i n a t i o n , f o r t h e 
c h i l d r e n had t h r o w n t h e m i n t o the Tag l i amen to , w h i c h f lows a t 
t he f o o t of the fo r t ress of Osoppo. I t was o n l y a f t e r t h e lapse 
of some days t h a t he was able to open one of t h e an imals 
w h i c h h a d j u s t succumbed. The p r i n c i p a l evi ls were r e m a r k e d 
i n the s tomach, t h e wal l s of w h i c h were r e t r a c t e d a n d 
f o r m e d the seat of a ca t a r rha l i n f l a m m a t i o n , f r o m the p roduc t s 
of w h i c h a l o n g , w h i t e , f l a t w o r m was r e m o v e d w i t h care f o r 
e x a m i n a t i o n . A l l t h e o the r organs were i n good c o n d i t i o n . 
T h e e x a m i n a t i o n o f t h e h e l m i n t h i n the s tomach, made w i t h the 
he lp of D r L e o n c i n i and F a c h i n i , showed t h a t the flat w o r m 
( w h i t e , and w i t h the b o d y d i v i d e d i n t o r i n g s , 12 cent imetres 
l o n g , a n d 5 or 6 m i l l i m e t r e s broad) h a d a l l t h e characters of 
the taenias, a n d t h i s was c o n f i r m e d b y a mic roscop ic examina
t i o n of the head. A f e w days l a te r D r Romano made an 
au topsy of t w o o ther cats. I n one of t h e corpses he n o t e d the 
a l t e ra t ions descr ibed above, and f o u n d a taenia smal ler t h a n the 
first; i n t he o the r t h e same lesions w i t h o u t any h e l m i n t h . 
T h i s nega t ive c i rcumstance v e r y n a t u r a l l y d i sconcer ted D r 
Romano , b u t several people o f t h e place came t o assure h i m 
t h a t t h e y had seen t h e i r cats, d u r i n g the course of the malady , 
a f t e r v i o l e n t a n d repeated e f fo r t s at v o m i t i n g , t h r o w up a sort 
o f w h i t e co rd , w h i c h t h e y recognised as co r re spond ing w i t h the 
taenia he showed t h e m . T h u s c o n f i r m e d a n d reassured i n his 
diagnosis , D r Romano sought t o i d e n t i f y the species." I n t h i s 
connect ion i t is special ly i n t e r e s t i n g t o no te t h a t " d u r i n g the 
who le summer the i nhab i t an t s of Osoppo h a d been o v e r - r u n b y 
bands of ra ts p roceed ing f r o m the fo r t r e s s . T h e y were c o m 
bated b y means of cats, a n d i t was t h e best h u n t e r s a m o n g 
the fe l ines t h a t succumbed. H e r e was, t he re fo re , a s t r i k i n g 
r e l a t i o n o f cause and ef fec t w h i c h c o u l d n o t be ga in sayed . " 
D r Romano communica t ed h i s observat ions to t h e N a t i o n a l and 
R o y a l V e t e r i n a r y Socie ty , b u t by an e r r o r i n t h e r e p o r t 
t he species appears t o have been descr ibed as Tcenia tenuicollis 
ins tead of T. crassicollis. I n t h i s connec t ion I have o n l y 
f u r t h e r to add t h a t t h e w i l d cat is i n f e s t ed b y a t a p e w o r m 
scarcely an i n c h i n l e n g t h (Tcenia lineata). A species o f 
Bothr iocepha lus (B. decisions) l i k e w i s e in fes t s t h e domes t ic cat , 
i n c o m m o n w i t h most of t h e w i l d f e l ines , such as t h e t i g e r , 
puma , ounce, and j agua r . D r B a n c r o f t b r o u g h t me a spec imen 
f r o m an A u s t r a l i a n cat. The nematodes o f t h e cats are v e r y 
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a b u n d a n t . D r B e l l i n g h a m f o u n d a t r i c h o s o m e (T. felis cati) i n 
t h e u r i n a r y b l a d d e r o f t h e w i l d cat . T h i s i s p r o b a b l y i d e n t i c a l 
w i t h T. plica. A t o l e r a b l y c o m m o n n e m a t o d e i s Dochmius 
tubaformis, w h i c h occurs n o t o n l y i n t h e ca t b u t also i n t h e 
l e o p a r d , p u m a , j a g u a r , ounce , p a n t h e r , a n d also i n Felis tigrina 
a n d F. mellivora. I n t h e l a s t - n a m e d a n d i n o t h e r B r a z i l i a n 
f e l i n e s a n e c h i n o r h y n c h u s (E. campanulatus) was f o u n d b y 
N a t t e r e r . A s t r o n g y l e (Sclerostoma dispar) i n f e s t s t h e l u n g s 
o f t h e p u m a . A species o f s p i r o p t e r a (8. subcequalis, M o l i n ) 
i n f e s t s t h e oesophagus a n d s t o m a c h o f t h e l i o n a n d t i g e r . R e d i 
also n o t i c e d a species o f F i l a r i a b e n e a t h t h e s k i n o f t h e l i o n . 
Fhysaloptera terdentata ( M o l i n ) a n d P digitata ( S c h n e i d e r ) 
i n f e s t t h e s t o m a c h o f t h e p u m a . I can o n l y a l l ude also t o Taenia 
laticollis o f t h e l y n x , Pentastoma recurvatum, o c c u p y i n g t h e 
f r o n t a l sinuses a n d air-passages o f t h e ounce , a n d Ligula 
reptans t h e subcutaneous t issues o f t h e l e o p a r d . L a s t l y , t h e r e 
i s t h e Olulanus tricuspis o f t h e domes t i c cat . I have e x a m i n e d 
t h e l u n g s o f t h r e e cats c o n t a i n i n g t h i s paras i te , w h i c h was first 
d e s c r i b e d as an e n t i r e l y n e w species b y L e u c k a r t . T h e a d u l t 
w o r m s , o n l y i n l e n g t h , o c c u p y t h e w a l l s o f t h e s t omach . 
T h e n c e t h e y are ap t t o m i g r a t e o r s t r a y i n t o t h e l u n g s a n d 
l i v e r , w h e r e t h e y encys t themse lves . W h e n m y r i a d s o f t h e m 
are t h u s encys t ed a k i n d o f nema tode t ube rcu lo s i s i s set u p . 
T h i s disease I have e lsewhere ca l l ed oiulaniasis. O r d i n a r i l y , 
h o w e v e r , t h e encys t ed c o n d i t i o n o f olulanus is t o be f o u n d i n 
t h e muscles o f m i c e , w h i c h are t h u s sa id t o be o lu l an i s ed . 
C l e a r l y , as L e u c k a r t ' s e x p e r i m e n t s s u b s t a n t i a l l y p r o v e , t h e 
d o m e s t i c cat acqui res t h e a d u l t w o r m b y c a t c h i n g a n d d e v o u r 
i n g o l u l a n i s e d r o d e n t s . E v e r y n o w a n d t h e n t h e d i so rde r t h u s 
c rea ted p roduces a v i r u l e n t a n d f a t a l f e l i n e ep i zoo ty . 
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l e t t e r s o n " Canine E p i d e m i c s i n r e l a t i o n to L u m b r i c o i d 
W o r m s i n D o g s , " i n the ' F i e l d / D e c , 1 8 7 2 . — I d e m , " R e m a r k s 
o n t h e L i fe -epochs (biotomes) of T. ccenurus a n d T. echinococcus," 
i n a paper on ' A n i m a l I n d i v i d u a l i t y , ' ' J o u r n . L i n n . Soc., ' Z o o l . 
D i v , , v o l . v i i i , p . 1 6 3 . — I d e m , " W o r m s i n the H e a r t ( M r . 
M ' I n n e s ' specimen f r o m C h a r l e s t o n ) / ' t he ' V e t e r i n a r i a n / Feb . , 
1 8 7 5 . — I d e m , " N o t e of L e w i s ' D i scove r i e s , " i n ' N a t u r e / 
M a r c h 1 1 , 1875, v o l . i i , p . 3 6 3 . — I d e m , " R e m a r k s on Eustron
gylus gigas" i n the ' V e t e r i n a r i a n / A p r i l , 1879 .—Coles , E. G, 
" W o r m s i n the H e a r t and (Esophagus o f a D o g , " ' P a t h . Soc. 
R e p . / M a r c h , 1 8 7 8 . — D a r e , J. J., " D e a t h of D o g s f r o m W o r m s i n 
the H e a r t , " the ' F i e l d / F e b . 24, 1 8 7 2 . — D a v a i n e , ' T r a i t e / 1. c , 
2 n d edi t . , p . 290 ( fo r r e f s . t o l i t . of Strongylus gigas).—Delafond 
( w i t h Grube), " N o t e on a V e r m i n i f e r o u s k i n d o f B l o o d of a D o g , 
caused b y Haematozoa o f the genus F i l a r i a , " f r o m ' A n n . de 
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presence o f p a r a s i t e s . " — G a y , " N e m a t o d e s o f P a n t h e r , " i n 
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Klein, J. T., " W o r m s f o u n d i n t h e K i d n e y s o f W o l v e s , " 
' P h i l . T r a n s . / v o l . x x x v i , 1 7 2 9 . — K r a b b e , " H u s d y r e n e s I n -
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A r c h i v / 1865. — Leuckart (see B i b l . N o s . 28 , 2 9 ) . — Idem, 
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de l gen . Physa lop te ra ( P . terdentata) / 1860, s. 1 7 . — I d e m , ' U n a 
m o n o g . de l gen . Sp i rop te ra (8. subcegualis)/ 1860, s. 13 .— 
Nettleship, E., " No tes on t h e R e a r i n g of Tcenia echinococcus i n 
the D o g f r o m H y d a t i d s , w i t h some observat ions on the ana tomy 
of the a d u l t w o r m , " ' Proc . R o y . S o c . / 1866, N o . 86, p . 224, 
w i t h f i g s . — N o s e d a , B., " S i x S t r o n g y l e s i n the K i d n e y o f the 
Agoua ra -gouazu ra or P u m a , " i n D o n F . de Aza ra ' s ' Qua
d r u p l e s d u P a r a g u a y / Par i s , 1801 (see also A z a r a , B i b l . 
N o . 28 ) .—Osborne , T. G, " W o r m s f o u n d i n t h e H e a r t and 
Blood-vessels of a D o g ( w i t h s y m p t o m s of h y d r o p h o b i a ) , " 
' W e s t e r n M e d . J o u r n . / r ep . i n ' B o s t . M e d . and S u r g . J o u r n . / 
v o l . x x x v i i , p . 448, 1 8 4 7 - 4 8 . — O s i e r , W., " V e r m i n o u s B r o n 
ch i t i s i n D o g s ( f r o m S t r o n g y l e s ) , " ' V e t e r i n a r i a n / June , 1877, 
p . 387 .—Owe n , " O n the A n a t o m y of Linguatala tcenioides" 
' T rans . Z o o l . Soc . / v o l . i , 1835, and i n ' L o n d . M e d . Gaz . / 
1 8 3 5 . — I d e m , ' ' A n a t o m i c a l de sc r ip t i on of t w o species o f En tozoa , 
f r o m the S tomach of a T i g e r , one of w h i c h f o r m s a n e w genus, 
Gna thos toma , " ' Proc . Z o o l . Soc . / p a r t i v , 1 8 3 6 . — P a r o n a ( and 
Grassi), " On a new Species of D o c h m i u s (D. balsami),33 ' Reale 
I n s t i t u t o L o m b a r d o d i Scienze e L e t t e r e , R e n d i c o n t i / v o l . x , 
fasc. v i , 1 8 7 7 . — B a y n o l d , T. M., " T a p e w o r m i n t h e P o i n t e r andl 
S p a n i e l , " ' V e t e r i n a r i a n / v o l . x i v , p . 694, 18411—Bomano , 
" E p i z o o t y amongs t Cats f r o m Tcenia crassicollis,33 ' G io rna l e d i 
m e d . ve t . p r a c t i c a / A o u t , 1877, a n d i n ' J o u r n . de M e d . Y e t . / 
A v r i l , 1 8 7 8 . — S c h u p p e r t , M., " M e c h a n i c a l O b s t r u c t i o n o f t h e 
H e a r t (of a D o g ) b y Entozoa, caus ing D e a t h , " ' N e w Orleans 
M e d . N e w s and H o s p . G a z . / Jan . , 1858, also ' Bos t . M e d . a n d 
S u r g . J o u r n . / v o l . l v i i , 1 8 5 7 - 5 8 , a n d i n ' M e d . - C h i r . R e v . / 
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1 8 5 8 . — S t i r l i n g , " O n t h e Changes p r o d u c e d i n t h e L u n g s b y 
t h e E m b r y o s o f Olulanus tricuspis," ' Q u a r t . J o u r n . M i c r . S c i . / 
1877 , p . 1 4 5 . — Van Beneden, " O n t h e T r a n s m i g r a t i o n o f t h e 
E n t o z o a " ( i n answer t o M M . P o u c h e t a n d Y e r r i e r ) , f r o m t h e 
F r e n c h , b y B u s k , i n ' Q u a r t . J o u r n . M i c r . S c i . / 1 8 6 2 . — I d e m , 
" Researches o n t h e I n t e s t i n a l W o r m s , " f r o m Y a n d e r H o e v e n ' s 
abs t r . i n t h e ' N e d e r l a n d s c h T i j d s c h r i f t v o o r G e n e e s k u n d e / i n 
f A n n . N a t . H i s t . / v o l . i i i , 3 r d ser., 1 8 5 9 . — I d e m , " N e w Obs . 
o n the D e v e l o p m e n t o f t h e I n t e s t i n a l W o r m s , " f r o m ' C o m p t . 
R e n d . / i n ' A n n . N a t . H i s t . / v o l . x i i i , 2 n d ser., 1 8 5 4 . — I d e m , 
" O n Filaroidcs mustelarum," ' M e m . sur les ve r s i n t e s t . / 1858, 
p . 267 —Welch, " O n Filaria immitis," ' L a n c e t / M a r c h 8, 1873 ; 
also i n ' M o n t h . M i c r . J o u r n . / Oc t . , 1873, p . 157 ( w i t h t h r e e 
p l a t e s ) . — Wilson, W.} " A P a r a s i t i c W o r m i n f e s t i n g t h e A i r 
Sinuses o f t h e W e a s e l , " ' M i d l a n d N a t u r a l i s t / M a y , 1 8 7 8 . — 
Wright, " O n W o r m s f o u n d i n t h e P u l m o n a r y A r t e r y o f a D o g , " 
' L a n c e t / 1845 , a n d i n ' V e t e r i n a r i a n / v o l . x v i i i , p . 52 , 1 8 4 5 . — 
Yovatt, " O n T u m o u r s ( c o n t a i n i n g En tozoa ) i n t h e S t o m a c h o f a 
y o u n g T i g e r , " ' V e t e r i n a r i a n / v o l . x , p . 619, 1 8 3 7 ; see also 
O w e n o n ' G n a t h o s t o m a . ' — I d e m , " W o r m s (Ascaris marginata) 
i n t h e Nose o f a D o g , " ' V e t e r i n a r i a n / v o l . v , p . 337 , 1832. 

P A R T V ( P I N N I P E D I A ) . 

Following the order of classification adopted in my descrip
t i o n o f t h e M a m m a l i a i n t h e ' M u s e u m of N a t u r a l H i s t o r y / I 
p r o c e e d t o speak o f t h e i n t e r n a l parasi tes o f t h e seals (Phocidce) 
a n d wal ruses (Trichecida). F r o m t h e i r p i s c ivo rous h a b i t s one 
w o u l d n a t u r a l l y expec t t h e seals t o be l a r g e l y i n f e s t e d w i t h 
entozoa, a n d y e t , t h o u g h s u f f i c i e n t l y v i c t i m i s e d , t h e y are n o t 
l i a b l e t o e n t e r t a i n so g r ea t a v a r i e t y o f h e l m i n t h s as t h e fishes 
themselves o n w h i c h t h e y f e e d . 

T h e f l u k e s obse rved i n Phoca vitulina are Distoma acanthoides 
a $ l Amphistoma truncatum, t h e l a t t e r o c c u r r i n g also i n P . 
groenlandica. I n ano the r seal (P barbata) w e have D. ten uicolle. 
T h e nematodes are m o r e n u m e r o u s . T h e b e s t - k n o w n is t h e 
m a w - w o r m (Ascaris osculata), w h i c h seems to be a lways p resen t 
i n f u l l - g r o w n seals o f eve ry k i n d . I n t h e years 1862-64 I 
c o n d u c t e d a series o f e x p e r i m e n t s w i t h t h e eggs o f t h i s w o r m . 
I r e a r e d e m b r y o s b o t h i n sal t a n d f r e s h wa t e r , b u t t h e a d m i n i s 
t r a t i o n o f t h e y o u n g w o r m s t o va r ious an ima l s l e d to no r e s u l t . 
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FIG. 59.—Ascaris oscu-

H o w e v e r , I succeeded i n w a t c h i n g the g r o w t h of the embryos 
u n t i l t hey had acqu i red w e l l - m a r k e d d iges t ive organs a n d 

a l e n g t h of vA", t h e i r size w h e n e m e r g i n g f r o m 
the egg-she l l i n the wa t e r h a v i n g been about 
— ' o n l y . T h e l a r g e s t rongy le (Eustrongylus 
gigas) has been f o u n d i n va r ious organs of the 
c o m m o n seal. Of more in t e res t are the Filariae 
f o u n d i n the hear t of seals, w h i c h i n m a n y re
spects resemble those ob ta ined f r o m the same 
s i t ua t ion i n dogs. Professors J o l y , L e i d y , and 
myse l f , have each descr ibed a species, b u t ap
p a r e n t l y o u r descr ip t ions a l l r e f e r t o one and 
the same parasi te . I t has also been seen b y 
C a m i l l H e l l e r . T h e close correspondency i n 
size a n d o ther characters o f L e i d y ' s Filaria 
spirocauda a n d m y Filaria hebetata leaves l i t t l e 
d o u b t as t o t h e i r i d e n t i t y . A s the w o r m s were 
b o t h o r i g i n a l l y n o t i c e d b y L e i d y a n d J o l y i n 
1858, I cannot pronounce u p o n the quest ion 
of p r i o r i t y of d iscovery . B y J o l y t h e w o r m 

male. "Natural i'Jzl~. w a s ca l led F. cordis phocce. I n L e i d y ' s and 
Original. j n m j o w n specimens the males were f o u r inches 

l o n g , a n d the females s ix i n c h e s ; t h e y ex tended up to 8" i n 
some of t h e A m e r i c a n examples . T h e w o r m s f o u n d b y Pro f . 
J o l y were a l l females . Professor M i l l e n C o u g h t r e y , w h o f u r n i s h e d 
me w i t h the seal's hear t , s ta ted t h a t i t was ob t a ined f r o m a male 
hoodcap (Stemmatopus cristatus), a ra re v i s i t a n t of our B r i t i s h 
coasts. T h i s seal was cap tu red o n the Cheshire side of the 
Mer sey r i v e r . L e i d y a n d J o l y ob ta ined t h e i r specimens f r o m 
Phoca vitulina. I n t h e c o m m o n seal have also been f o u n d 
Ligula crispa, Schistocephalus dimorphus, a n d Echinorhynchus 
strumosus. I n o the r seals a n o t u n c o m m o n t a p e w o r m of the 
Bo th r iocepha lous t y p e i s t h a t ca l l ed Bibothrium Mans b y 
D i e s i n g . T o P r o f . K r a b b e I am i n d e b t e d f o r a specimen of 
Bothriocephalus fasciatus t a k e n f r o m Phoca hispida. There iQa 
nematode of f r e q u e n t occurrence i n P . hispida a n d P . groenlan
dica. T h i s is the Ophiostoma dispar of R u d o l p h i . I n a d d i t i o n 
t o the above I can o n l y add t h a t P . barbata is i n f e s t e d b y 
Liorhynchus gracilescens, o c c u p y i n g the s tomach, a n d b y a tape
w o r m , Tetrabothrium anthocephalum, w h i c h is f o u n d i n the l o w e r 
p a r t of the l a rge in t e s t ine . 

B I B L I O G R A P H Y ( N o . 4 6 ) . — C o b b o l d , " D e s c r i p t i o n of F. hebetata," 
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i n ' N o t e s o n E n t o z o a / p a r t i , sp. 3, ' P r o c . Z o o l . S o c . / N o v . 
1 8 t h , 1873 , p . 741.—Idem, " O n Ascaris oscalata," i n ' R e p o r t o f 
E x p e r i m e n t s r e s p e c t i n g t h e d e v e l o p m e n t a n d m i g r a t i o n s o f t h e 
E n t o z o a ; ' ' B r i t . Assoc . T r a n s . / 18G4, p . 1 1 4 . — H e l l e r , C , i n 
' S c h r i f t d e r z o o l . - b o t a n . G e s e l l s c h . , ' W i e n , 1858, s. 8 3 . — J o l y , 
" O n a n e w Species o f Haematozoon o f t h e genus Filaria, 
obse rved i n t h e h e a r t o f a s e a l ; " f r o m ' C o m p t . R e n d . A c a d . 
S c i . / 1850 , p . 4 0 3 , i n ' A n n . N a t . H i s t . / v o l . i , 3 r d ser., 1858 ; 
also abs t r . i n t h e ' Y e a r B o o k / 1 8 5 9 . — L e i d y , J., (E. spirocauda) 
i n ' P r o c . P h i l a d . A c a d . / 1858, p . 112 . 

P A R T Y I ( R O D E N T I A ) . 

Though very numerous, the parasites of this order are 
c h i e f l y i n t e r e s t i n g as e m b r a c i n g those o f t h e hares a n d 
r a b b i t s , moles , m i c e , r a t s , s q u i r r e l s , a n d beavers . Some s l i g h t 
n o t i c e , h o w e v e r , w i l l be g i v e n o f t h e entozoa o f each o f t h e 
e l even f a m i l i e s i n t o w h i c h t h e o r d e r m a y be d i v i d e d . 

T h e s q u i r r e l s (Sciuridce) are l i a b l e t o be i n f e s t e d b y t h e 
c o m m o n l i v e r fluke (F. hepatica), a n d also, i t is sa id , b y a 
cys t i c e r cus (G. tenuicollis). I have neve r e n c o u n t e r e d t h i s 
b l a d d e r w o r m , b u t i n 1864 I d e s c r i b e d some po lycepha lous 
h y d a t i d s (Gcenuri) w h i c h I o b t a i n e d f r o m t h e v i sce ra o f a n 
A m e r i c a n s q u i r r e l . I t h i n k t h e hos t was o f t h e same species 
(Sciurus vulpinus) as t h a t f r o m w h i c h M r C h a p m a n has s ince 
o b t a i n e d a n e x a m p l e o f E c h i n o r h y n c h u s (E. moniliformis). 
T h i s w o r m also i n f e s t s t h e hams te r . A v e r y s m a l l f e m a l e 
r o u n d w o r m , p r o b a b l y a s t r o n g y l e , was d e s c r i b e d b y R u d o l p h i 
as Ascaris acutissima. I t i n f e s t s t h e caecum o f t h e c o m m o n 
s q u i r r e l , i n w h i c h hos t a species o f t a p e w o r m is t o l e r a b l y 
f r e q u e n t (Tcenia dendritica). T h e c o m m o n E u r o p e a n m a r m o t 
is i n f e s t e d b y T. pectinata, so a b u n d a n t i n hares a n d r a b b i t s . 
I h ave also n o t i c e d i t as o c c u r r i n g i n t h e Canad ian p o r c u p i n e 
{Hystrix dorsata). T h e d o r m i c e (Myoxidce) are n o t m u c h 
t r o u b l e d w i t h paras i tes , a t least I have n o t encoun t e r ed a n y 
i n o u r c o m m o n Myoxus avellanarius. I n M. glis, h o w e v e r , a 
t a p e w o r m , a n d a t least one species o f s t r o n g y l e (8. gracilis), have 
been obse rved . D u j a r d i n desc r ibed v e r y f u l l y ano the r s t r o n g y l e 
(8. Icevis) f r o m M. nitela, f r o m the l o n g - t a i l e d f i e ld -mouse (Mas 
sglvatica), a n d f r o m Arvicola suhtcrraueus. T h e o t h e r species 
a re Trichosoma myoxi nitelce, a n d Opliiostoma cristatum f r o m 
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Myoxus dryas, and M. muscardinus. T h e jerboas (Dipodidce), 
i n c o m m o n w i t h the hamster a n d several species of t r u e mice , 
are apt t o be i n f e s t e d b y Ascaris tetraptera ; a n d a sma l l 
n e m a t o i d , appa ren t ly i m m a t u r e , was n o t i c e d b y O t t o i n the 
in tes t ines a n d i n the a b d o m i n a l wa l l s and c a v i t y of Dipus 
tetradactylus. M i c e , p r o p e r l y so cal led , are l a r g e l y i n f e s t e d , 
as is also the hamster (Gricetus vulgaris), w h i c h I i nc lude i n the 
Muridcs. I n a d d i t i o n t o the parasites a l ready m e n t i o n e d , the 
hamster is i n f e s t ed b y Tcenia straminea. A l o n g w i t h examples 
of t h i s t a p e w o r m I have received f r o m D r M u r i e some acepha-
locysts f o u n d i n a hamste r w h i c h d i ed at t he Zoo log i ca l Gardens. 

F l u k e s ex is t i n t h e l o n g - t a i l e d f ie ld-mouse (Distoma vitta and 
D. recurvum), b u t I have n o t seen any i n our c o m m o n mice and 
ra ts . H o w e v e r , D u j a r d i n describes a d i s tome (D. spiculator) 
i n the b r o w n r a t (Mus decumanus). One o f the tapeworms 
observed i n the mouse (M. musculus) is Tcenia pusilla, also f o u n d 
i n the r a t (M. rattus) and l o n g - t a i l e d f ie ld-mouse . The house-
mouse l i k e w i s e harbors T. microstoma and T. leptocephala ; and 
an i m m a t u r e cestode has also been seen i n the abdomen, p robab ly 
a species of Ligula. V a r i o u s species o f r a t also ha rbor T. 
diminuta. I n r e g a r d to the r o u n d w o r m s one of t h e most 
c o m m o n species is Ascaris oxyura. T h i s n o t o n l y occurs i n 
ra t s a n d mice , b u t also i n voles, wa te r - ra t s , a n d m a n y other 
roden t s . The roden t s ' w h i p w o r m {Trichocephalus nodosus) is 
y e t more c o m m o n i n the l e m m i n g s , ra t s , voles, a n d m i c e ; 
another species (T. unguiculatus), t a k i n g i t s place i n hares and 
r a b b i t s , a n d y e t ano ther (T. affinis) i n the po rcup ine . A n o t h e r 
nemato id , v e r y c o m m o n i n mice , is Spiroptera obtusa, occupy ing 
the s tomach. I have seen a mouse w i t h i t s abdomen so dis
t e n d e d b y t h e i r presence t h a t the a n i m a l c o u l d scarcely r u n 
a l o n g the p a t h w a y where i t was k i l l e d b y b e i n g t r o d upon. 
A c c o r d i n g to M a r c h i , the y o u n g of t h i s en tozoon d w e l l i n the 
f a t s u r r o u n d i n g the alimentai*y canal of the l a r v a o f an insect 
(Tenebrio molitor). W h e n n o t i c i n g t h e parasi tes o f the cat I 
r e f e r r e d t o L e u c k a r t ' s i n t e r e s t i n g d iscovery o f the r e l a t i o n ^ 
subs i s t ing be tween the a d u l t Olulanus tricuspis, f o u n d i n the 
s tomach wal l s o f t h a t f e l i n e , a n d t h e i m m a t u r e encys ted w o r m s , 
f o u n d n o t o n l y as wanderers i n the cat i t s e l f b u t also i n t h e 
muscles o f mice . T h e olulanised mouse is thus an i n t e r m e d i a t e 
host . Rats a n d mice also p l a y the p a r t of i n t e r m e d i a r y bearers 
i n the case of t w o other species o f entozoa, namely , Trichina 
spiralis and Tcenia crassicollis, t he tsenioid scolex or l a r v a l 
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c o n d i t i o n o f t h e ca t ' s t a p e w o r m b e i n g f a m i l i a r l y k n o w n as 
ni/stirrrrnft fasciolaris. T h i s s e x u a l l y - i m m a t u r e t a p e w o r m i n f e s t s 
many o t h e r r o d e n t s , e spec ia l ly t h e voles (Arvicolida). I n 
r e g a r d t o Trichina i t m u s t n o t be f o r g o t t e n t h a t t h e i r presence 
in r a t s i s n o t u n c o m m o n i n some p a r t s o f E u r o p e ; a n d t h i s 
c i r cums tance m a y e x p l a i n t h e r e c u r r e n c e o f t r i c h i n o s i s ( f i r s t i n 
bogs a n d t h e n i n m a n ) i n c e r t a i n o u t l y i n g d i s t r i c t s . O n l y i n 
bhis w a y can t h e C u m b e r l a n d o u t b r e a k i n t h i s c o u n t r y be 
accounted f o r . H e r e I c a n n o t d w e l l u p o n t h e sub j ec t , b u t i n 
bhis c o n n e c t i o n I m a y observe t h a t B a k o d y has i n a v e r y c o n 
v i n c i n g m a n n e r d e s c r i b e d a n e w v a r i e t y o r species o f T r i c h i n a , 
f o u n d b y h i m i n f e s t i n g t h e w a l l s o f t h e s t omach a n d i n t e s t i n e 
• f r a t s . I n t h e first i n s t ance he de tec t ed t h e w o r m i n associa
t i o n w i t h t h e o r d i n a r y T. spiralis, b u t a f t e r w a r d s separa te ly . 
H e also o b t a i n e d i t i n f o w l s . T h e species s h o u l d be c a l l e d 
Trichina BaJcodyii. P o s s i b l y t h e nematodes obse rved b y C o l i n 
i n 1863 also r e f e r t o t h i s w o r m . T h e y o c c u p i e d tube rc l e s i n 
the l i v e r o f a r a t . I n r e g a r d t o t h e beavers (Castorida) i t 
appears t h a t t h e y h a r b o r m a n y species o f r o u n d w o r m s , a n d 
also severa l flukes, b u t t h e y do n o t appear t o have been v e r y 
m u c h s t u d i e d . I n M o r g a n ' s w o r k o n t h e A m e r i c a n beaver 
t h e r e is a n o t i c e i n w h i c h i t i s s t a t ed t h a t D r E l y f o u n d a v e r y 
fine filamentous w o r m 4 0 " ' i n l e n g t h . T h i s does n o t seem t o 
c o r r e s p o n d w i t h Ascaris castoris ( R u d . ) . H e also speaks o f 
l a r g e n u m b e r s o f a s lender w h i t e w o r m , 3 " t o 5 " i n l e n g t h , 
f o u n d i n t h e p e r i t o n e a l c a v i t y , a n d r e f e r a b l e t o t h e genus 
Filaria. T h i s canno t be c o n f o u n d e d w i t h Trichocephalus 
castori ( R u d . ) . M o r e o v e r , he descr ibes a s t r o n g y l e (Sclero-
stoma) as i n f e s t i n g t h e co lon , and espec ia l ly t h e caecum. These 
a l l appear t o be n e w t o science. T h e Fasciola hepatica i s 
occas iona l ly f o u n d i n t h e l i v e r , b u t t h e m o s t c o m m o n h e l m i n t h 
of beavers is Amphistoma subtriquetrum. Spec imens o f t h i s 
w o r m m a y be seen i n t h e B r i t i s h a n d H u n t e r i a n M u s e u m s . 
A s r e g a r d s t h e p o r c u p i n e s (Hystricida) I have a l r eady m e n 
t i o n e d t h e occu r rence o f a t a p e w o r m i n t h e c o m m o n species. 
T h e l a r v a l Pentastoma denticulatum has been f o u n d b y O t t o 
a t t a c h e d t o t h e su r face o f t h e l u n g s , a n d R e d i , a b o u t t w o cen
t u r i e s b a c k , n o t i c e d s m a l l nematodes l o d g e d i n t u b e r c l e s o f t h e 
oesophagus. T h e l a t e C. M . D i e s i n g o b t a i n e d Trichocephalus 
affinis f r o m t h e i n t e s t i ne s . So f a r as I a m aware , l i t t l e o r 
n o t h i n g has been sa id r e s p e c t i n g t h e h e l m i n t h s o f t h e Octo-
dontida, Chinchillida, a n d Cacida. L i k e o t h e r E u r o p e a n 



318 PARASITES OF ANIMALS 

inves t iga to r s I have dissected guinea p igs (Cavta apercea) w i t h 
ou t finding any pa ras i t e s ; b u t i n B r a z i l a smal l species of 
ascaris (A. uncinata) was f o u n d b y N a t t e r e r i n t h i s a n i m a l a n d 
also i n the paca (Coelogenys paca) The agout i s (Dasyprocta) 
h a r b o r Trichocephalus gracilis. 

T h e entozoa of the dup l i c iden ta te rodents (Leporidce) acquire 
i m p o r t a n c e f r o m the f a c t of t h e i r abundance a n d f r o m the 
i n t i m a t e r e l a t i o n w h i c h some of t h e m bear to parasites in fe s t 
i n g t h e d o g a n d o ther animals . Thus , the t w o commonest 
k i n d s of fluke i n f e s t i n g ca t t le (Fasc. hepatica a n d Dist. lanceo
latum) also a t t ack hares and r a b b i t s ; t he f o r m e r parasi te o f t e n 
p r o d u c i n g the r o t disease, w h i c h is a lmost as f a t a l t o the rodents 
as i t is t o the r u m i n a n t s . M u t u a l i n f e c t i o n occasionally resul ts 
f r o m t h i s c i rcumstance b y t h e d i s t r i b u t i o n of germs. A l l 
e x p e r i m e n t - c o n d u c t i n g h e l m i n t h o l o g i s t s have reared Tcenia 
serrata f r o m the Cysticercus pisiform-is ; nevertheless, several 
E n g l i s h M a n u a l s of Z o o l o g y persis t i n p r o p a g a t i n g t h e o l d 
e r ro r of Y o n S iebo ld , who supposed he had reared th i s tape
w o r m b y the a d m i n i s t r a t i o n of Ccenur i . So f a r as I am aware, 
no f e e d i n g exper imen t s have been conduc ted w i t h t h e Ccenuri 
o f r a b b i t s (C. cuniculi). These b l a d d e r w o r m s i n f e s t the sof t 
pa r t s of t h e b o d y , o f t e n p r o d u c i n g t u m o u r s h a v i n g a ve ry 
u n s i g h t l y appearance. F o r deta i ls I m us t r e f e r t o the papers 
quo ted below. The N o r f o l k warreners ca l l t h e in fes t ed hosts 
" b l adde ry r a b b i t s . " T h o u g h apparen t ly mos t abundan t i n the 
eastern counties o f E n g l a n d , these diseased r a b b i t s are b y no 
means conf ined t o t h a t quar te r . T h r o u g h M r A l s t o n ' s help I 
have rece ived specimens of Ccenurus cuniculi f r o m A y r s h i r e , 
Sco t land . P r o b a b l y t h i s f o r m of Ccenurus occurs wherever 
r a b b i t s l i v e . I n I t a l y a case is r eco rded b y Pe r ronc i to f r o m 
the a b d o m i n a l c a v i t y of a r a b b i t (coniglio). E v e r y expe r i 
m e n t e r is more or less f a m i l i a r w i t h the cestode larvae (C. pisi-
formis) f o u n d w a n d e r i n g i n the a b d o m i n a l c a v i t y . These were 
r e g a r d e d as flukes b y K u h n (Monostoma leporis). I need 
h a r d l y r e m a r k t h a t the deve lopmenta l a n d s t r u c t u r a l changes 
undergone b y these Cys t i ce r c i d u r i n g t h e i r residence w i t h i n 
t h e r a b b i t have been exhaus t ive ly f o l l o w e d ou t a n d t r ea t ed of 
b y L e u c k a r t . W i t h o u t d w e l l i n g o n t h i s sub jec t , I m u s t i n 
ju s t i ce a d d t h a t i n t h i s r e l a t i o n t h e special labors of K i i c h e n 
meis ter , Y a n Beneden, Haubne r , W a g e n e r , R o l l , E s c h r i c h t , 
a n d M o l l e r p l ayed no inconspicuous pa r t . M y o w n e f fo r t s i n 
1857, and subsequent ly , were n o t una t t ended w i t h success. I t 
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t h e r e f o r e seems t o m e , w i t h o u t p r e j u d i c e t o t h e r e c e n t e x p e r i 
ences o f D e S y l v e s t r e a n d o the r s , t h a t f u r t h e r e x p e r i m e n t s i n 
t h i s i m m e d i a t e c o n n e c t i o n are unnecessary . A s r e g a r d s t h e 
nema todes o f l e p o r i n e r o d e n t s , p r o b a b l y t h e m o s t i m p o r t a n t i s 
Strongylus commutatus. T h i s pa ras i t e , l i k e i t s h u s k - p r o d u c 
i n g congener s , i n f e s t i n g calves a n d l a m b s , occas iona l ly sweeps 
o f f g r e a t n u m b e r s o f hares . S u c h an e p i z o o t y o c c u r r e d i n 
T h u r i n g i a i n 1864 . T h e m o s t f r e q u e n t i n t e s t i n a l pa ras i t e o f 
r o d e n t s i s p r o b a b l y Oxyuris ambigua, b u t Strong, retortceformis is 
t o l e r a b l y a b u n d a n t i n t h e ha re , a n d Trichocephalus unguiculatus 
i s l i a b l e t o occur i n a l l l epor ines . I k n o w n o t h i n g o f t h e so-ca l led 
Strong, strigosus o f r a b b i t s , b u t B e l l i n g h a m f o u n d i t i n I r e l a n d . 
O l f e r s a n d N a t t e r e r o b t a i n e d a s m a l l ascaris [A. veligera) f r o m 
Lepus braziliensis ; b u t I c a n n o t h e l p t h i n k i n g t h a t t h e l a r g e 
measle (Cysticercus macrocystis) d e s c r i b e d b y D i e s i n g as t h r e e 
i nches i n l e n g t h , a n d o b t a i n e d f r o m t h e same r o d e n t , m u s t 
e i t h e r have b e e n Ccenurus cuniculi o r else ano the r f o r m o f p o l y -
cepha lous h y d a t i d . 

I n r e f e r ence t o t h e ectozoa o f r o d e n t s i t m a y be sa id t h a t 
t h e y are v e r y n u m e r o u s . A c a r i i n f e s t r a t s a n d m i c e , a n d espe
c i a l l y l epo r ines . T h u s , i n t h e mouse are f o u n d Sarcoptes 
notoedre, B o u r g u i g n o n , va r . muris, M e g n i n , Sarc. musculinas, 
K o c h , a n d Myobia musculi, C laparede . I t is n o t v e r y gene
r a l l y k n o w n t h a t w i l d r a b b i t s are ap t t o be a t t a c k e d b y t h e 
c o m m o n a u t u m n a l sp ide r (Leptus autumnalis), whence , as once 
h a p p e n e d w i t h m y s e l f , t h e y m a y be t r a n s f e r r e d t o t h e h u m a n 
b o d y . T h e ears o f t a m e r a b b i t s are somet imes cove red w i t h 
a c a r i , w h i c h are eas i ly d e s t r o y e d b y t h e cau t ious a p p l i c a t i o n o f a 
m i x t u r e o f c a r b o l i c a c i d a n d o l i v e o i l (one o f a c i d t o s i x o f t h e 
o i l ) . R o d e n t s also h a r b o r fleas. A t a m e e t i n g o f t h e E n t o 
m o l o g i c a l S o c i e t y i n 1875 M r V e r n a l l showed l i v i n g spec imens 
f r o m t h e ears o f a r a b b i t , a n d Mess r s Cole a n d W A . L e w i s 
s t a t ed t h a t t h e y h a d o b t a i n e d fleas f r o m t h e h e d g e h o g a n d 
E u r o p e a n m a r m o t r e s p e c t i v e l y . 

B I B L I O G R A P H Y ( N o . 4 7 ) . — B e n e d e n (see V a n B e n e d e n b e l o w ) . — 
Capelle, J., E x t r . f r o m a l e t t e r , i n w h i c h t h e a u t h o r states t h a t he 
h a d " f o u n d w o r m s of t h e taenia k i n d i n t h e l i v e r o f s i x t een o u t 
o f e i g h t e e n r a t s , " ' M e d . C o m m e n t a r i e s / v o l . x i x , p . 139, 1 7 9 4 ; 
see also ' T r a n s . C o l l . P h y s . o f P h i l a d . / v o l . i , p a r t i i , p . 60 , 
1 7 9 3 . — C h a p m a n , H. C, " E c h i n o r h y n c h u s i n S q u i r r e l , " ' P r o c . 
A c a d . P h i l a d . / 1874, p . 7 6 . — C o b b o l d , " N o t e o n Ccenurus ( f r o m 
a s q u i r r e l ) / ' ' P r o c . L i n n . Soc . / M a y 5, 1 8 6 4 . — I d e m , " O n t h e 
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occurrence of Tania pectinatava. the Porcup ine (Eystrix dorsata)," 
i n a l e t t e r t o D r . L a w s o n i n the ' Canadian N a t u r a l i s t a n d 
G e o l o g i s t / 1 8 6 2 . — I d e m , ' O n T. serrata/ & o . (see B i b l . N o . 4 5 ) . 
— C o l i n , " O n t h e presence of a Nematode W o r m i n ce r t a in 
Tuberc les of the L i v e r of a R a t / ' f r o m ' Rec. de M e d . Y e t . / i n 
' E d i n . Y e t . R e v . / Oct . , 1 8 6 3 . — L e u c k a r t , ' D i e Blasenband-
w i i r m e r (u . s. w . ) / 1858 (contains numerous deta i ls a n d figs. 
i n re f . t o Cysticercus pisiformis a n d T. serrata, & c ) . — M a r c h i , 
P., ' M e m . del la R . A c c a d . d . Sci . d i T o r i n o / x x v . — P e a c o c k , 
" R e m a r k s on the L i v e r of a Mouse w i t h Cysts c o n t a i n i n g 
C y s t i c e r c i / ' ' L a n c e t ' a n d ' T rans . P a t h . Soc . / 1 8 5 5 . — P e r r o n c i t o , 
E., " Sopra u n caso d i Ccenurus ( i n the a b d o m i n a l c a v i t y of a 
r a b b i t ) / ' ' G iorna le M e d . Y e t e r . / 1 8 7 6 . — S i e b o l d (see Y o n 
S iebo ld , b e l o w ) . — S y l v e s t r i , De, " E x p e r i m e n t s w i t h C. pisi

formis/' ' I I . M e d . Y e t e r i n a r i o / 1 8 7 1 . — V a n Beneden (see B i b l . 
N o . 4 5 ) . — I d e m , " O n Sciurus glacialis and i t s Paras i tes ," f r o m 
' B u l l , de l ' A c a d . de B e l g i q u e / i n ' A n n . N a t . H i s t . / v o l . x i i i , 
1854 .— Verrall, i n ' P r o c . E n t . Soc. L o n d . / F e b . 15, 1875, p . 3. 
— V o n Siebold, ' U e b e r die B a n d - u n d B l a s e n w i i r m e r / L e i p s i g , 
1854, and H u x l e y ' s ed i t , f o r S y d . S o c , 1 8 5 7 . — I d e m , " E x p e r i 
men t s o n the T r a n s f o r m a t i o n of the C y s t o i d W o r m s i n t o 
Tsenias," f r o m ' A n n . des Sc i . N a t . / i n ' A n n . N a t . H i s t . / 
v o l . x , 1 8 5 2 . — I d e m , " H e l m i n t h o l o g y , " t rans , by B u s k and 
p u b . i n ' R a y Soc. Rep . on Z o o l . / 1 8 1 3 - 4 4 , p . 446, L o n d o n , 
1 8 4 7 — I d e m , " O n the T r a n s f o r m a t i o n of Cysticercus pisiformis 
i n t o Tcenia serrata," f r o m ' Z e i t s c h . f . w . Z o o l . / i n ' Q u a r t . 
J o u r n . M i c r . S c i . / 1854. 

P A R T Y I I ( E D E N T A T A ) . 

T h e entozoa of t h e edentu la te m a m m a l s are n o t v e r y 
numerous . So f a r as I a m aware o n l y one species has been 
descr ibed f r o m the scaly ant-eaters (Manidce). T h i s i s the 
s m a l l a n d p r o b a b l y i m m a t u r e ascaris n o t i c e d b y W h i t e f i e l d i n 
t h e wal l s of the s tomach of the b a d g a r e i t o r s h o r t - t a i l e d pan
g o l i n (Manis pentadactyla). A m o n g s t the t r u e ant-eaters 
(Myrmecophagidce) a s ing le r o u n d w o r m has also been observed , 
b u t n o t adequate ly descr ibed. I a l lude t o M a r c g r a v ' s " f i n d " i n 
t h e l i t t l e ant-eater [Myrmecophaga didactyla). I observe t h a t 
R u d o l p h i d i s t i n c t l y re fe rs t o t h i s edentate as t h e t a m a n d u a . 
D i e s i n g does the same. T h e ant-eaters are m u c h i n f e s t e d b y a 
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PIG. 60. —Tail of the 
male Ascaris retusa. 
Enlarged. Original. 

t h o r n - h e a d e d w o r m (Echinorhynchus echinodiscus). On t he 1st 
N o v e m b e r , 1875 , I r e c e i v e d f r o m P r o f . F l o w e r a j a r l a b e l l e d as 
f o l l o w s : " E n t o z o o n f o u n d a t t a c h e d t o i n t e s t i n e o f t a m a n d u a 
a n t - e a t e r . " T h e pa ras i t e was p r o c u r e d f r o m t h e soc i e ty ' s 
g a r d e n s o n A u g u s t 1 2 t h , 1 8 7 1 . N a t t e r e r o r i g i n a l l y o b t a i n e d 
t h i s w o r m f r o m Myrmecophaga jubata a n d i f . bivittata. C r e p l i n 
d e s c r i b e d i t f r o m a M. didactyla f r o m S u r i n a m ( ' W i e g m a n n ' s 
A r c h i v / 1 8 4 9 ) . I p r e s u m e t h a t M. tamandua answers t o t h e 
M. bivittata o f G e o f f r o y , as w e l l as t o t h e t r i d a c t y l e a n d t e t r a -
d a c t y l e species o f Linnaeus . T h e pa ras i t e i n q u e s t i o n was a 
f e m a l e , m e a s u r i n g e x a c t l y 10 inches l o n g , a n d 
h a d i t s p robosc i s firmly a n c h o r e d w i t h i n t h e 
g u t . T h e a r m a d i l l o s (Dasypidce) e n t e r t a i n a 
v a r i e t y o f nematodes . I n 1858 I o b t a i n e d 
severa l examples o f Ascaris retusa f r o m t h e 
r e c t u m o f a p o y o u o r weasel-headed a r m a d i l l o 
(Basypus sexcinctus). T h e w o r m was first p r o 
c u r e d b y N a t t e r e r f r o m t h e b l a c k a r m a d i l l o 
(D. peba), w h i c h hos t also h a r b o r s Penta
stoma subcylindricum. A c c o r d i n g t o t h e " f i n d s " 
o f N a t t e r e r a n d t h e subsequent d e s c r i p t i o n s 
b y D i e s i n g , t h e t w o m o s t c o m m o n h e l m i n t h s o f t h e B r a z i l i a n 
a r m a d i l l o s are Aspidocephalus scoleciformis a n d Trichocephalus 
subspiralis. A s r e g a r d s t h e s lo ths (Bradypidce) i t w o u l d 
seem t h a t t h e y are p a r t i c u l a r l y l i a b l e t o e n t e r t a i n r o u n d 
w o r m s . T h e A i (Bradypus tridactylus) i s i n f e s t e d b y Sti'on-
gylus leptocephalus, Spiroptera gracilis, Sp. anterohelicina, a n d 
Sp. brachystoma; w h i l s t t h e u n a u (Choloepus didactylus) h a r b o r s 
t h e l a s t - n a m e d species a n d also Sp. spiralis. A l l these w o r m s 
have been d e s c r i b e d b y M o l i n , a n d , w i t h t h e e x c e p t i o n o f t h e 
t w o first n a m e d , w e r e n e w t o science w h e n he w r o t e h i s w e l l -
k n o w n m o n o g r a p h o n t h e genus . T h e y w e r e c o l l e c t e d b y 
N a t t e r e r . A l l t h e species i n f e s t e i t he r t h e s tomach o r i n t e s 
t i n e s , w i t h t h e e x c e p t i o n o f Sp. spiralis. T h i s s i n g u l a r w o r m , 
l i k e t h e c losely a l l i e d Sp. helicina, i n f e s t i n g t h e f ee t o f b i r d s , 
has t h e h a b i t o f c o i l i n g i t s e l f a m o n g s t t h e t endons of t h e d i g i t s 
o f t h e h i n d l i m b s m o r e espec ia l ly . 

B I B L I O G R A P H Y ( N o . 4 8 ) . — C o b b o l d , " O n some n e w F o r m s of 
E n t o z o a , " ' L i n n . T r a n s . / v o l . x x i i , p . 365 , 1 8 5 9 . — I d e m , " L i s t 
o f E n t o z o a , " & c , ' P r o c . Z o o l . S o c . / M a r c h 26 , 1 8 6 1 . — Idem, 
" N o t e s o n E n t o z o a , " p a r t i i i , ' P r o c . Z o o l . Soc . / F e b . 1 , 1876, 
p . 2 0 2 . — M a r c t f r a v , i n h i s ' H i s t o r i a r e r u m na t . B r a s i l . / 1648, 

2 1 
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p . 226, and i n ' R u d o l p h i ' s Synops i s / p . 1 8 6 . — M o l i n , " U n a 
M o n o g r a f i a de l gen . S p i r o p t e r a / ' f A u s dem S i t zungsb . d . 
m. -na t . C I . d . k . A k a d . d . W i s s e n s c b . / B d . x x x v i i i , 1859, s. 9 1 1 , 
W i e n , 1860.—Whitefield, i n < E d i n . N e w . P h i l . J o u r n . / ed i t ed b y 
Jamieson, 1829, p . 58 . 

PART VIII (RUMINANTIA) . 

In tbe matter of parasites tbis order of mammalian animals 
stands second i n impor tance . A n en t i r e v o l u m e of the d i m e n 
sions of t h e present w o u l d ba re ly do jus t i ce t o the subjec t . 
A l t h o u g h i n the a r t i c l e " R u m i n a n t i a " i n £ T o d d ' s Cyc lo 
paedia/ a n d i n m y popu la r t reat ise on the m a m m a l i a , I have 
descr ibed the oxen (Bovidcs) a n d sheep (AlJgosceridce) as separate 
f a m i l i e s , I shal l here speak of t h e i r entozoa toge the r • and , a t 
t he same t i m e , I sha l l i n t r o d u c e occasional re ference t o the 
h e l m i n t h s of the antelopes and gnoos (Antilopidae), also o f the 
g i r a f f e s (Gamelopardidce), t he deer t r i b e (Gervidce), t h e camels, 
a n d the l lamas (Camelidoe). T h e parasites of the las t f a m i l y , 
however , w i l l necessarily s t and somewhat apa r t . 

A l m o s t a l l r u m i n a n t s ha rbo r the l i v e r fluke (Fasciola hepa-
tica). T h i s w o r m has been f o u n d i n every v a r i e t y o f the 
c o m m o n o x and zebu (Bos taurus, var . Indicus), i n t h e sheep, 
goat , a n d a r g a l i (Ovis aries, Gapra hircus, a n d G. argali), i n 
the antelopes a n d gazelle (A. dorcas), i n red-deer , roe, and 
f a l l o w (Gervus elaphus, G. capreolus, a n d G. dama), a n d i n the 
t w o - h u m p e d camel (Camelus bactrianus). A c lose ly -a l l i ed b u t 
m u c h l a rge r species of fluke (F. gigantea) i n f e s t s t h e g i r a f f e 
(Gamelopardalis). A l l these an imals are more or less l i ab l e to 
suffer f r o m the " r o t " w h i c h is p roduced b y these flukes. I n t o 
the h i s t o r y of the a f f ec t i on the space at m y c o m m a n d does 
no t p e r m i t me to enter, b u t as regards t h e deve lopment of the 
c o m m o n fluke I bel ieve the f o l l o w i n g conclusions to be t o l e r a b l y 
w e l l f o u n d e d . I had l o n g en te r ta ined the o p i n i o n t h a t our 
c o m m o n Planorbis plays the ro le of i n t e r m e d i a t e bearer, a n d 
th i s v i e w has at l e n g t h received c o n f i r m a t i o n . 

1 . The l i v e r fluke, i n i t s sexua l ly -mature state (Fasc. hepaiica), 
gives r ise to t h e disease c o m m o n l y ca l led rot; t h i s a f f e c t i o n 
b e i n g also loca l ly t e r m e d coathe (Dorse tsh i re , D e v o n ) , iles ( C o r n 
w a l l ) , a n d bane (Somersetshi re) . I n France i t is k n o w n as 
the Oachexie aqueuse, and more p o p u l a r l y as pourriture. I n 
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G e r m a n y t h e e p i d e m i c disease is c a l l e d egeheuche, a n d i n a 
m o r e l i m i t e d sense e i t h e r die Fdule o r die Lebcrkranlcheii. 

2. T h e rot is e spec ia l ly p r e v a l e n t d u r i n g t h e s p r i n g o f t h e 
yea r , a t w h i c h t i m e t h e fluke i t s e l f a n d i n n u m e r a b l e m u l t i t u d e s 
of t h e f r e e eggs are c o n s t a n t l y e s c a p i n g f r o m t h e a l i m e n t a r y 
cana l o f t h e beare r . T h e 
g e r m s are t h u s o r d i n a r i l y 
t r a n s f e r r e d t o open p a s t u r e -
g r o u n d s a l o n g w i t h t h e faeces 
o f t h e bearer . 

3. A s i t has been s h o w n b y 
d issec t ions t h a t t h e l i v e r o f 
a s i n g l e sheep m a y h a r b o r 
severa l h u n d r e d flukes, a n d 
as, also, a s i n g l e a d u l t fluke 
i s capable o f t h r o w i n g o f f 
severa l t h o u s a n d eggs , i t i s 
c e r t a i n t h a t a n y r o t - a f f e c t e d 
flock is capable o f d i s t r i b u t i n g 
m i l l i o n s o f fluke g e r m s . 

4 . S u c h flukes as have 
escaped t h e hos t pe r a n u m 
do n o t e x h i b i t a c t i v e p o w e r s 
o f l o c o m o t i o n . T h e i r s l i g h t 
c o n t r a c t i l e m o v e m e n t s , h o w 
ever , serve t h e pu rpose o f 
c o n c e a l i n g t h e m i n t h e grass , 
a n d p r o b a b l y a i d i n t h e 
f u r t h e r e x p u l s i o n o f eggs , 
w h i c h pass f r o m t h e o v i d u c t 
i n s i n g l e file. 

5. A f t e r t h e d e a t h o f t h e 
escaped flukes t h e f u r t h e r 
d i s p e r s i o n o f t h e eggs is f a c i 
l i t a t e d b y t h e subsequent 
d e c o m p o s i t i o n o f t h e p a r e n t 
w o r m , a n d also b y i t s d i s 
i n t e g r a t i o n , p a r t l y occasioned 
b y t h e a t t a c k s o f insects . I t has been ca l cu l a t ed t h a t t h e 
u t e r u s o f a f u l l - g r o w n fluke may c o n t a i n u p w a r d s o f f o r t y 

t h o u s a n d eggs . 
C. B y t h e agency o f w i n d s , r a in s , insects , t h e f ee t o f c a t t l e , 

FIG. 61.— Fasciola hepatica. Enlarged. 
Blanchard. 

After 
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dogs, r abb i t s , and o tber animals , as w e l l as b y m a n h imse l f , t he 
f r e e d ova are dispersed and ca r r i ed t o considerable distances ; 
and thus i t is t h a t a considerable p r o p o r t i o n of t h e m u l t i m a t e l y 
find t h e i r w a y i n t o ponds, d i tches , canals, pools of a l l k i n d s , 
lakes , a n d r u n n i n g streams. 

7 A t the t i m e of t h e i r expu l s ion t h e eggs e x h i b i t a finely 
segmented c o n d i t i o n of t h e y o l k . The egg-conten ts con t inue 
t o develop w h i l s t outs ide the paren t ' s b o d y , the g r a n u l a r m a t r i x 
finally b e c o m i n g t r a n s f o r m e d i n t o a c i l i a t e d e m b r y o , w h i c h 
w h e n set f r e e f o l l o w s the h a b i t of i n f u s o r i a l animalcules i n 
genera l b y s w i m m i n g r a p i d l y i n t h e wate r . The escape of the 
e m b r y o is e f fec ted at t he an t e r io r pole of t h e egg-she l l , w h i c h 
is f u r n i s h e d w i t h a l i d t h a t opens i n consequence of the ac t ion 
of p r o l o n g e d i m m e r s i o n , a ided b y the v i g o r o u s movements o f 
t h e con ta ined e m b r y o . 

8. The c i l i a t ed , f r e e - s w i m m i n g e m b r y o , at t h e t i m e of i t s 
b i r t h , e x h i b i t s the figure of an i n v e r t e d cone, i t s an te r io r ex t re 
m i t y , w h i c h is b road and somewhat flattened, s u p p o r t i n g a 
cen t r a l p robosc i s - l ike p a p i l l a . A sma l l p i g m e n t spot placed 
dorsa l ly , and h a v i n g t h e f o r m of a cross, is supposed to be a 
r u d i m e n t a r y o r g a n o f v i s i o n . A f t e r t h e lapse of a f e w days the 
c i l i a f a l l o f f , t he e m b r y o t h e n a s suming the character of c reeping 
larvae (planulae). 

9. N o t w i t h s t a n d i n g i t s a b r i d g e d l o c o m o t i v e powers t h e n o n -
c i l i a t e d larvae sooner or l a te r g a i n access t o the b o d y of an 
i n t e r m e d i a r y bearer, w i t h i n or u p o n whose tissues i t becomes 
t r a n s f o r m e d i n t o a k i n d of sac or sporocyst. I n t h i s c o n d i t i o n 
t h e l a rva is capable of deve lop ing , agamogene t ica l ly , o ther 
larvae i n i t s i n t e r i o r . The sporocysts are h i g h l y organised, 
f o r m i n g reclice. A c c o r d i n g t o W i l l e m o e s - S u h m , the r ed ia of 
Fasciola hepatica l ives on t h e b o d y of Fhinorbis marginata. 
T h i s o rgan ised nurse, w h i c h is about a l i n e i n l e n g t h , is t he 
Oercaria cystophora of W a g e n e r . T h e p r o g e n y o f t h i s r ed ia 
consists of a r m e d Oercariae, w h i c h a f t e r a -time q u i t t he nurse 
to pass an independent existence i n the wa te r . 

10. I n the cases of some species o f fluke the re is reason t o 
bel ieve t h a t be fo re the Gercarics g a i n access to t h e i r final o r 
d e f i n i t i v e host t h e y re-enter the bodies of t h e m o l l u s k s . T h i s 
t hey accompl ish b y means of a b o r i n g apparatus , a n d h a v i n g 
p r e v i o u s l y cast o f f t h e i r t a i l s t hey encyst themselves benea th 
the surface of the s k i n . I n t h i s new s i t u a t i o n t h e y deve lop 
i n t o the so-called pupa, w h i c h is at l e n g t h pass ively t r a n s f e r r e d 
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w i t h t h e f o d d e r , o r d r i n k , t o t h e d i g e s t i v e o r g a n s o f the hos t . 
I n t h e case o f Fuse. hrpat'tca, as p r o b a b l y o b t a i n s also w i t h 
m a n y o t h e r flukes, I t h i n k t h e r e can be no d o u b t t h a t t h e Cercariae 
pass d i r e c t l y i n t o t h e bod ies o f r u m i n a t i n g a n i m a l s . T h e c i r 
c u m s t a n c e t h a t flukes o f t h i s species have been f o u n d b e n e a t h 
t h e h u m a n s k i n shows h o w cons ide rab le are t h e b o r i n g p o w e r s 
o f t h e a r m e d Cercariae. 

I n r e g a r d t o t h e p o s s i b i l i t i e s o f fluke d e v e l o p m e n t , t h a t w i l l 
b e bes t u n d e r s t o o d b y g l a n c i n g a t t h e c o n s t i t u t i o n o f t h e zoolo
g i c a l i n d i v i d u a l . T h e s u m t o t a l o f t h e p r o d u c t s o f a s i n g l e 
g e r m m a y be t a b u l a t e d as f o l l o w s : — 

Zoological individual (Fasciola hepatica). 

a. O v u m i n a l l stages, 
b. C i l i a t e d f r e e - s w i m m i n g e m b r y o , 
c. N u r s e , ge rm-sac , spo rocys t (redia),} Second " b i o t o i n e . " 
d. A c t i v e , m i g r a t i n g , t a i l e d l a r v a (cercarta), 
e. E n c y s t e d , r e s t i n g l a r v a (pupa), 
f . S e x u a l l y - m a t u r e fluke (fasciola). 
T h i s is a f a i r r e p r e s e n t a t i o n o f t h e l i f e -phases o f t h e fluke. 

T h e l i f e -phases are r a r e l y less n u m e r o u s o r c o m p l i c a t e d t h a n 
he re i n d i c a t e d , b u t Pagens techer ' s researches t e n d t o p r o v e t h a t 
u n d e r c e r t a i n c l i m a t a l c o n d i t i o n s t h e n u m b e r o f l a r v a l f o r m s 
m a y v a r y c o n s i d e r a b l y . I n o t h e r w o r d s , t h e fluke i n d i v i d u a l 
does n o t c o m p r i s e a n y d e f i n i t e n u m b e r o f " z o o i d s , " a l t h o u g h 
t h e k i n d s o f zooids are l i m i t e d . I r ecogn ise t h r e e " b i o t o m e s . " 
T h e first i n c ludes o n l y one t e m p o r a r y , i n d e p e n d e n t l i f e -phase , 
t h i s i s t h e c i l i a t e d a n i m a l c u l e , w h i c h I c a l l a " p r o t o z o o i d . " 
T h e second " b i o t o m e " m a y compr i s e o n l y a s o l i t a r y s i m p l e 
spo rocys t o r ge rm-sac ( d e u t e r o z o o i d ) , b u t a n a lmos t i n d e f i n i t e 
m u l t i p l i c a t i o n o f n e w a n d i n d e p e n d e n t germ-sacs , as w e l l as 
o t h e r m o r e h i g h l y o r g a n i s e d " nu r se f o r m a t i o n s , " m a y also be 
deve loped f r o m t h e p r i m a r y sporocys t ( secondary a n d t e r t i a r y 
" d e u t e r o z o o i d " ) . T h e t h i r d " b i o t o m e " embraces a l a r g e b u t 
v a r i a b l e n u m b e r o f " t r i t o z o o i d s " (cercarice), an equa l n u m b e r , 
w h a t e v e r t h a t m a y be, o f " t e t a r t o z o o i d s " (pupae), a n d , t h e r e 
f o r e , also, a s i m i l a r n u m b e r of " p e m p t o z o o i d s " ( f l u k e s ) . 

P r a c t i c a l l y , o t h e r cu r ious resu l t s ar ise o u t o f t h e f o r e g o i n g c o n 
s i d e r a t i o n s . F o r e x a m p l e , a s i ng l e sheep m a y h a r b o r 1000 flukes. 
E a c h fluke w i l l deve lop 10,000 t o 40 ,000 eggs . E a c h e g g 
m a y g i v e r i se t o 370 zooids . I t t h u s appears t h a t , i f a l l t h e 
c o n d i t i o n s w e r e f a v o r a b l e , a s i ng l e fluke m i g h t o r i g i n a t e b e t w e e n 

j - F i r s t " b i o t o m e . " 

1 T h i r d 
j " b i o t o m e . " 
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three and f o u r m i l l i o n s of i n d i v i d u a l i s e d l i f e - f o r m s , w h i l s t t he 
so l i t a ry sheep i t s e l f w o u l d , unde r the same circumstances, be the 
means of caus ing the p r o d u c t i o n of at least 3,000,000,000 f l u k e 
zooids ! H a p p i l y , no such resul ts as t h i s can poss ibly occur i n 
na tu re , since i n t e r f e r i n g agencies reduce the f avorab le condi t ions . 
H o w e v e r , t h e balance of paras i t ic f o r m s f r o m a l l sources i s 
usua l ly suf f ic ien t t o des t roy thousands of sheep annua l ly . T h e 
v i ru l ence of ro t -ep izoo ty is e n t i r e l y due to the presence of con
d i t i o n s f a v o r i n g the deve lopment of f l u k e larvae. 

A s regards the i n j u r i o u s ac t ion of t h i s parasi te on animals , 
i t is w e l l k n o w n t h a t i n p a r t i c u l a r years, i n E n g l a n d alone, 
hundreds , and even thousands, of sheep have been des t royed i n a 
s ingle season. A w r i t e r i n the ' E d i n b u r g h V e t e r i n a r y R e v i e w ' 
f o r 1861 states t h a t i n the season of 1830-31 the es t imated 
deaths of sheep f r o m rot was be tween one a n d t w o m i l l i o n s . 
T h i s w o u l d , of course, represent a money loss of s o m e t h i n g l i k e 
f o u r m i l l i o n pounds s t e r l i n g . A s a f f o r d i n g a d d i t i o n a l s t r i k i n g 
instances of the disastrous effects of r o t , I may ci te the statements 
of Dava ine . Thus : — " I n the n e i g h b o u r h o o d of A r i e s alone, 
d u r i n g the year 1812, no less t h a n 300,000 sheep per ished, and 
at N i m e s a n d M o n t p e l l i e r 90 ,000. I n the i nne r depar tments , 
d u r i n g t h e ep idemic of the years 1853-54, m a n y cat t le-breeders 
los t a f o u r t h , a t h i r d , and even three f o u r t h s of t h e i r flocks.'" 
I n l i k e manner our E n g l i s h a u t h o r i t y , P r o f . S imonds , f u r 
n i shed a v a r i e t y of p a i n f u l cases. Thus , on the estate of M r 
C r a m p , of t h e I s l e of Thane t , t he rot epidemic of 1824 " swept 
away £ 3 0 0 0 w o r t h of h is sheep i n less t h a n th ree m o n t h s , com
p e l l i n g h i m to g i v e up his f a r m . " Scores of cases are on 
r e c o r d where our E n g l i s h f a r m e r s have i n d i v i d u a l l y los t three , 
f o u r , f i v e , s ix , seven, and even e i g h t h u n d r e d sheep i n a s ingle 
season; and m a n y a g r i c u l t u r i s t s have t h u s become comple te ly 
r u i n e d . 

R e m a r k a b l e pe r iod ic ou tbreaks of t h i s disease are recorded b y 
S imonds as o c c u r r i n g i n E n g l a n d i n the successive years of 1809, 
' 1 6 , ' 24 , ' 30 , ' 53 , and ' 6 0 ; w h i l s t , f o r F rance , D a v a i n e men t ions 
1809, ' 12 , ' 16 , ' 1 7 , ' 20 , ' 2 9 , ' 3 0 , ' 53 , a n d ' 5 4 , as t h e mos t r e m a r k 
able years. I t w o u l d be i n t e r e s t i n g t o k n o w h o w f a r these ou t 
breaks t a l l y w i t h t h e s i m i l a r ou tb reaks w h i c h have o c c u r r e d i n 
H o l l a n d , Germany , and o ther Eu ropean d i s t r i c t s . T h e disease 
was p reva len t d u r i n g f o u r separate years i n F r a n c e a n d E n g l a n d 
at one and t h e same t i m e . T h i s , indeed , is no more t h a n w e 
w o u l d n a t u r a l l y expect , cons ide r ing t h a t the e x t e n t of the 
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d e v e l o p m e n t o f t h e l a r v a l f o r m s m u s t , i n a g r e a t measure , be 
d e p e n d e n t u p o n a t m o s p h e r i c c o n d i t i o n s . A w a r m a n d m o i s t 
season w o u l d a l i k e p r o v e b e n e f i c i a l t o t h e d e v e l o p m e n t o f t h e 
larvae a n d t h e i r i n t e r m e d i a t e m o l l u s c a n hos ts . T h e i r n u m b e r s 
w o u l d also m u l t i p l y e n o r m o u s l y ; f o r , as a l r e a d y r e m a r k e d , t h e 
degree o f n o n - s e x u a l p r o d u c t i o n o f t r e m a t o d e larvae w i t h i n t h e i r 
s p o r o c y s t s i s m a t e r i a l l y a f f e c t e d b y c l i m a t i c changes . O n t h e 
o t h e r h a n d , a fine, d r y , open season w i l l t e n d t o c h e c k t h e 
g r o w t h a n d w a n d e r i n g s o f t h e larvae, a n d t h u s r e n d e r t h e f l o c k s 
c o m p a r a t i v e l y secure. 

C o n s i d e r a t i o n s l i k e these s u f f i c i e n t l y e x p l a i n m a n y o f t h e 
c r u d e theo r i e s w h i c h w e r e ea r l y p r o p a g a t e d c o n c e r n i n g t h e 
causes o f t h i s disease, a n d i n p a r t i c u l a r , t h e v e r y g e n e r a l l y p r e 
v a l e n t n o t i o n t h a t w a t e r , a n d w a t e r a lone , was t h e t r u e source 
o f t h e disease. I n t e l l i g e n t ca t t l e -b reede r s a n d a g r i c u l t u r i s t s 
have a l l a l o n g o b s e r v e d t h a t t h e rot was p a r t i c u l a r l y v i r u l e n t 
a f t e r l o n g - c o n t i n u e d w e t w e a t h e r , a n d m o r e espec ia l ly so w h e n 
t h e r e h a d been a succession o f w e t seasons. T h e y have l i k e w i s e 
n o t i c e d t h a t f l o c k s g r a z i n g i n l o w pas tures a n d m a r s h y d i s t r i c t s 
were m u c h m o r e l i a b l e t o i n v a s i o n t h a n sheep w h i c h p a s t u r e d 
o n h i g h e r a n d d r i e r g r o u n d s , b u t n o t e w o r t h y e x c e p t i o n s 
o c c u r r e d i n t h e case o f f l o c k s f e e d i n g i n t h e s a l t - w a t e r marshes 
o f ou r eas te rn shores. T h e l a t t e r c i r c u m s t a n c e appears t o have 
sugges t ed t h e c o m m o n p r a c t i c e o f m i x i n g sal t w i t h t h e f o o d o f 
sheep a n d c a t t l e , b o t h as a p r e v e n t i v e a n d c u r a t i v e a g e n t ; a n d 
the re can be l i t t l e d o u b t t h a t t h i s r e m e d y has a l w a y s b e e n a t t e n d e d 
w i t h m o r e o r less s a t i s f a c t o r y r e s u l t s . T h e i n t e l l i g i b l e e x p l a n a 
t i o n o f t h e g o o d e f f e c t e d b y t h i s m o d e o f t r e a t m e n t w e s h a l l 
find t o be i n t i m a t e l y associated w i t h a co r r ec t u n d e r s t a n d i n g o f 
t h e gene t i c r e l a t i o n s o f t h e en tozoon , f o r i t i s c e r t a i n t h a t t h e 
larvae o f Fasciola h&patica e x i s t i n t h e bodies o f f r e s h - w a t e r 
sna i l s . A s a l r e a d y h i n t e d f r o m W i l l e m o e s - S u h n r ' s obse rva t i ons , 
i i . i s n o t i m p r o b a b l e t h a t t h e larvae are c o n f i n e d t o g a s t e r o p o d 
m o l l u s k s b e l o n g i n g t o t h e genus P l a n o r b i s . 

T h e s y m p t o m s p r o d u c e d b y rot are v e r y s t r i k i n g . W h e n t h e 
disease has f a r a d v a n c e d i t i s easy t o k n o w a r o t t e n sheep, n o t 
o n l y b y i t s v e r y l o o k , b u t s t i l l m o r e c o n v i n c i n g l y , as I have m y s e l f 
t e s t e d , b y s l i g h t l y p r e s s i n g t h e h a n d over t h e r e g i o n o f t h e 
l o i n s . I n t h i s r e g i o n t h e diseased a n i m a l is p a r t i c u l a r l y w e a k , 
a n d t h e p ressure t h u s a p p l i e d i n s t a n t l y causes i t t o w i n c e . A t 
t h e same t i m e t h e h a n d fee ls a pecu l i a r sensat ion v e r y u n l i k e 
t h a t c o m m u n i c a t e d b y t h e spine o f a sound a n i m a l . I n b a d 
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cases the back becomes h o l l o w , and there is a co r r e spond ing 
pendulous c o n d i t i o n of the abdomen. The sp ina l co lumns u l t i 
m a t e l y s t i ck ou t p r o m i n e n t l y , f o r m i n g the so-called " r a z o r -
b a c k . " A s Professor S imonds has w e l l observed, i n an ear l ier 
stage of the disease, " an e x a m i n a t i o n of the eye w i l l r e ad i l y 
assist i n d e t e r m i n i n g the na tu re of the ma lady . I f t he l i d s are 
eve r t ed i t w i l l be f o u n d t h a t the vessels of the c o n j u n c t i v a are 
t u r g i d w i t h pale or y e l l o w i s h co lored b lood , the whole pa r t 
p r e s e n t i n g a pecul ia r mo i s t or w a t e r y appearance. L a t e r on , 
t h e same vessels become b lanched a n d scarcely recognisable ." 
T h e s k i n also becomes ha r sh and d r y , l o s i n g i t s n a t u r a l t i n t , 
and the w o o l is at l e n g t h rendered b r i t t l e , e i the r becoming v e r y 
easily detached or f a l l i n g off spontaneously. 

T h e f i r s t t h i n g not iceable i n d i ssec t ing a r o t t e n sheep is the 
was ted and w a t e r y c o n d i t i o n of a l l t h e tissues. There is a 
t o t a l absence of t h a t f i r m , f r e s h , carneous l o o k w h i c h so dis
t i n c t i v e l y characterises the f lesh i n a state of hea l th . N o t on ly 
is t h e r i g i d i t y a n d f i r m consistency o f the muscles a l together 
w a n t i n g , b u t these s t ruc tures have lost t h a t deep r edd i sh color 
w h i c h n o r m a l l y exis ts . W h e n t h e a b d o m i n a l c a v i t y i s opened 
a more or less abundan t , clear, l i m p i d , or y e l l o w i s h f l u i d w i l l 
m a k e i t s escape, a n d the en t i r e v i scera l contents w i l l , at the 
same t i m e , d i sp lay a r e m a r k a b l y b l anched aspect. These 
p a t h o l o g i c a l changes are also shared b y the i m p o r t a n t o rgan 
especial ly a f fec ted , namely , the l i v e r . T h i s g l a n d has los t i t s 
genera l p lumpness , smoothness, and r i c h , r e d d i s h - b r o w n color, 
a n d has become i r r e g u l a r l y k n o t t e d a n d uneven b o t h at the 
surface a n d the m a r g i n s , i t s c o l o r i n g b e i n g e i ther a d i r t y 
chocolate b r o w n , more or less s t r o n g l y p ronounced at d i f f e r en t 
par t s , or i t has a pecul ia r y e l l o w i s h t i n t , w h i c h i n places is ve ry 
pale a n d conspicuous. T o the f ee l i t is h a r d a n d b r a w n y , and 
w h e n inc i s ed b y the scalpel, y ie lds a t o u g h a n d , i n places, a 
v e r y g r i t t y sensation. O n open ing the g a l l - d u c t s a d a r k , t h i c k , 
g r u m o u s , b i l i a r y secret ion oozes s l o w l y ou t , t o g e t h e r w i t h 
several d is tomes, w h i c h , i f n o t dead, s l o w l y cu rve u p o n t h e m 
selves, and r o l l up l i k e a s l ip of heated pa rchmen t . O n f u r t h e r 
s l i t t i n g open the b i l i a r y passages, t h e y are f o u n d d i s t ended 
i r r e g u l a r l y at var ious po in t s , a n d i n ce r t a in s i tua t ions m a n y 
f lukes are massed toge ther , h a v i n g caused t h e duc t s t o f o r m 
l a rge sacs, i n w h i c h the parasites are s n u g l y ensconced. T h e 
wal l s of the ducts are also m u c h t h i c k e n e d i n places, a n d h a r d 
ened b y a deposi t of coarse calcareous g ra in s o n t h e i r i n n e r 
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s u r f a c e . M r S i m o n d s says, t h a t t h e " c o a t s o f t h e ductus 
hepattcns, as also o f t h e ductus communis choledicus, are n o t 
u n f r e q u e n t l y so t h i c k as t o be u p w a r d s o f t e n t i m e s t h e i r 
n o r m a l subs tance , a n d , l i k e w i s e , so h a r d as t o a p p r o a c h t h e 
n a t u r e o f c a r t i l a g e . " R e s p e c t i n g t h e i r n u m b e r s , t h e g rea t e s t 
v a r i a t i o n e x i s t s . T h e presence o f a f e w f l u k e s i n t h e l i v e r i s 
t o t a l l y i n s u f f i c i e n t t o cause d e a t h ; consequen t ly , w h e n a sheep 
dies f r o m r o t , o r i s k i l l e d a t a t i m e w h e n t h e disease has 
s e r i ous ly i m p o v e r i s h e d t h e a n i m a l , t h e n w e are sure t o find t h e 
o r g a n o c c u p i e d b y m a n y dozen , m a n y score, o r even severa l 
h u n d r e d flukes. T h u s f r o m a s i n g l e l i v e r B i d l o o o b t a i n e d 800 , 
L e u w e n h o e c k a b o u t 900 , a n d D u p u y u p w a r d s o f 1000 spec i 
mens . E v e n t h e occu r r ence o f l a r g e n u m b e r s o n l y des t roys t h e 
a n i m a l b y s l ow degrees, a n d , p o s s i b l y , w i t h o u t p r o d u c i n g m u c h 
p h y s i c a l s u f f e r i n g , e x c e p t i n g , pe rhaps , i n t h e l a t e r s tages. 
A s s o c i a t e d w i t h t h e a b o v e - d e s c r i b e d appearances, one also n o t 
u n f r e q u e n t l y finds a f e w flukes i n t h e i n t e s t i n a l cana l , w h i l s t a 
s t i l l m o r e i n t e r e s t i n g p a t h o l o g i c a l f e a t u r e i s seen i n t h e f a c t 
t h a t t h e b i l e c o n t a i n e d i n t h e l i v e r d u c t s i s l o a d e d w i t h flukes' 
eggs . I n some cases t h e r e canno t be less t h a n tens o r even 
h u n d r e d s o f t housands . N o t a f e w m a y also be f o u n d i n t h e i n 
t e s t i n a l cana l a n d i n t h e e x c r e m e n t a b o u t t o be v o i d e d . Occas ion
a l l y dead spec imens become s u r r o u n d e d b y insp i s sa ted b i l e , a n d 
g r i t t y p a r t i c l e s d e p o s i t e d i n t h e l i v e r duc t s , t h u s f o r m i n g t h e 
n u c l e i o f ga l l - s tones . M r S i m o n d s m e n t i o n s a r e m a r k a b l e 
i n s t ance , " w h e r e t h e c o n c r e t i o n was as l a r g e as an o r d i n a r y 
hen ' s e g g , a n d w h e n b r o k e n u p was f o u n d t o c o n t a i n abou t a 
dozen dead flukes. I t was l y i n g i n a p o u c h - l i k e c a v i t y o f one 
o f t h e b i l i a r y d u c t s . " 

I n respec t o f t r e a t m e n t w e a l l k n o w t h a t " p r e v e n t i o n is 
b e t t e r t h a n c u r e . " M o i s t u r e b e i n g essent ia l t o t h e g r o w t h a n d 
d e v e l o p m e n t o f the fluke-larvae, i t is c lear t h a t sheep cannot be 
i n f e c t e d so l o n g as t h e y r e m a i n o n h i g h a n d d r y g r o u n d s , a n d 
even i n l o w pas tu res t h e y can scarcely t a k e t h e disease so l o n g 
as t h e y are f o l d e d , a n d f e d o n h a y , t u r n i p s , a n d f o d d e r p r o 
c u r e d f r o m d r i e r s i t u a t i o n s . W h e n once t h e m a l a d y has 
become f a i r l y deve loped , i n t e r n a l remedies are of l i t t l e a v a i l , at 
l eas t , i n v i e w of p r o d u c i n g a t h o r o u g h cure . P a l l i a t i v e t r e a t 
m e n t m a y u n d o u b t e d l y do g o o d , especia l ly i n cases w h e r e t h e 
disease is n o t v e r y s t r o n g l y p r o n o u n c e d . T h e mos t i m p o r t a n t 
t h i n g i s t h e t r a n s f e r e n c e o f t h e r o t - a f f e c t e d an ima l s t o d r y 
g i -ound a n d g o o d she l te r , s u p p l y i n g t h e m , a t t h e same t i m e , 
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w i t h a l i b e r a l q u a n t i t y of mange r f o o d , such as beans, peas, a n d 
o ther l eguminous seeds. T h e fodder , of whatever k i n d , shou ld 
be f r e q u e n t l y changed, and m a n y o ther h y g i e n i c measures 
adopted , a l l t e n d i n g to p romote the appet i te and genera l h e a l t h 
of t he a n i m a l . A n a d m i x t u r e of salines is a m a t t e r of essential 
impor t ance , especially i n cases where the disease is n o t f a r 
advanced. The bene f i c i a l e f fec t of salt is one of those f e w 
po in t s on w h i c h nea r ly a l l par t ies are agreed, and i t s preserva
t i v e inf luence i n the case of sheep f e d u p o n sa l t -water marsh 
l a n d has been p r e v i o u s l y exp la ined . I n r e g a r d , however , t o 
t h e l e g i o n of remedies w h i c h have f r o m t i m e to t i m e been p r o 
posed, a l l I need here say is , t h a t most of t h e m w h e n f a i r l y 
tes ted have been f o u n d t o f a i l i g n o m i n i o u s l y . E v e r y year w e 
hear of t h e adop t ion , o f t e n w i t h enthusiasm, of new so-cal led 
specifics, or o f ancient medicines whose e m p l o y m e n t had l o n g 
f a l l e n i n t o disuse. Thus , f o r example , i n the A p r i l n u m b e r of 
t h e ' J o u r n a l des Ve te r ina i r e s d u M i d i ' f o r 1860, w e find M . 
R a y n a u d s t r o n g l y r e c o m m e n d i n g soot, i n doses of f r o m one to 
th ree spoonfuls , t o be f o l l o w e d up b y the a d m i n i s t r a t i o n of a 
g r a i n of l u p i n f o r t on i c purposes. I n l i k e manner , w e rece ived 
f r o m France w o n d e r f u l accounts of the m e d i c i n a l v i r t ue s o f a 
c e r t a i n f o e t i d oleaginous compound , the value of w h i c h was p u t 
t o a f a i r test b y ou r d i s t i n g u i s h e d ve t e r ina r i an , Professor 
S imonds . H a v i n g w i t h i n f i n i t e care a n d t r o u b l e u n d e r t a k e n a 
series of exper iments w i t h the r emedy i n ques t ion , M r Simonds 
w r i t e s i n the ' Sco t t i sh F a r m e r a n d H o r t i c u l t u r i s t ' t o the effect 
t h a t , as a r e su l t of h is i nqu i r i e s , he fears " we mus t conclude t h a t 
t h i s supposed cure o f rot i n sheep has p r o v e d q u i t e i n e f f e c t i v e 
f o r g o o d . " The last new " cure " announced is b y M r R o b e r t 
F l e t c h e r ( ' J o u r n . N a t . A g r i c . Soc. of V i c t o r i a / D e c , 1878) . 

The examina t i on of r o t t e n sheep is n o t a l toge the r f r e e 
f r o m danger . Professor S imonds t e l l s us t h a t i n A u g u s t , 
1854, " a person of in t empera te hab i t s , f o l l o w i n g t h e occupa
t i o n o f a c o u n t r y bu tcher , was e m p l o y e d i n s k i n n i n g a n d 
dress ing a n u m b e r of r o t t e n sheep on the premises of a f a r m e r 
i n the coun ty of N o r f o l k . T h e sheep were necessari ly opened 
w h e n warm, and w h i l e he was so engaged he c o m p l a i n e d 
g r e a t l y of the s i c k e n i n g smel l . T h e same e v e n i n g he was 
a t t a c k e d w i t h choleraic disease, a n d t w o days a f t e r w a r d s was a 
corpse . " T h i s case is h i g h l y i n s t r u c t i v e a n d , w h e n t a k e n i n 
connec t ion w i t h the w e l l - k n o w n f a c t t h a t an imals a f f e c t e d w i t h 
the disease p u t r e f y ve ry r a p i d l y , c lear ly p o i n t s t o t h e neces-
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s i t y o f r e m o v i n g s l augh te r -houses f a r a w a y f r o m dense ly p o p u 
l a t e d l o c a l i t i e s . 

N o t w i t h s t a n d i n g t h e above s t a t e m e n t , t h e r e is l i t t l e o r n o 
d a n g e r t o b e a p p r e h e n d e d f r o m t h e c o n s u m p t i o n o f t h e f l esh o f 
r o t - a f f e c t e d a n i m a l s . O n t h i s v e x e d q u e s t i o n w e have t h e 
s t r o n g t e s t i m o n y o f t h e l a t e D r R o w e , o f A u s t r a l i a , w h o , a f t e r 
l e a v i n g t h e m e d i c a l p r o f e s s i o n , became a l a r g e a n d success fu l 
s t o c k o w n e r , a n d d e v o t e d h i m s e l f e spec ia l ly t o t h i s q u e s t i o n . 
D r R o w e , w r i t i n g f r o m t h e G o u l b u r n d i s t r i c t , sa id : — T h e m e r e 
presence o f flukes i n t h e v i sce ra o f a n a n i m a l is no p r o o f t h a t i t 
i s u n f i t f o r h u m a n f o o d . F o r i n s p e c t o r s o f s laughter -houses t o 
a d o p t s u c h a t e s t o f who le some f o o d w o u l d be t h e g rea tes t 
m i s t a k e . I t w o u l d a f f o r d n o p r o t e c t i o n t o the p u b l i c a g a i n s t 
u n h e a l t h y f o o d , w o u l d increase t h e p r i c e o f a n i m a l s , a n d be 
r u i n o u s t o o u r f a r m e r s a n d g r a z i e r s . I f t h e c o n s u m p t i o n o f 
flukey bee f a n d m u t t o n w e r e p r e j u d i c i a l t o t h e h e a l t h o f m a n , 
t h e r e w o u l d be v e r y f e w peop le a l i v e i n t h i s p a r t o f t h e c o l o n y ; 
f o r , t o m y c e r t a i n k n o w l e d g e , t h e y have h a d no o t h e r a n i m a l 
f o o d t o l i v e u p o n f o r t h e las t t w e n t y - f i v e years , y e t f o r p h y s i c a l 
a b i l i t y I b e l i e v e t h e y m a y be f a v o r a b l y c o m p a r e d w i t h t h e 
i n h a b i t a n t s o f a n y o t h e r p a r t o f A u s t r a l i a . " S p e a k i n g o f h i s 
o w n exper iences , D r R o w e avers t h a t he f o u n d t h e c o m m o n 
l i v e r fluke i n sheep, c a t t l e , goa ts , opossums, k a n g a r o o s , geese, 
d u c k s , a n d o t h e r c rea tu res , b u t he h a d neve r encoun t e r ed i t i n 
m e n , dogs , o r p i g s . O n t h e w h o l e I t h i n k w e m a y agree w i t h 
D r R o w e , i n r e g a r d i n g t h e c o n s u m p t i o n o f t h e flesh o f r o t -
a f f e c t e d a n i m a l s as f r e e f r o m d a n g e r p r o v i d e d o n l y t h e mea t , be 
w e l l o r even m o d e r a t e l y w e l l cooked . I t m u s t be bo rne i n 
m i n d , h o w e v e r , t h a t a n essent ia l o b j e c t i o n to i t s c o n s u m p t i o n 
l i es i n t h e f a c t t h a t t h e w a t e r y a n d o t h e r w i s e c h e m i c a l l y 
d e t e r i o r a t e d flesh i s c o m p a r a t i v e l y i n n u t r i t i o u s . I t m u s t also 
be n o t e d t h a t t h e m e a t - s u p p l y f r o m fluke-affected a n i m a l s , as 
u s u a l l y so ld i n t h e m a r k e t s , i s c h i e f l y d e r i v e d f r o m an ima l s 
w h i c h have o n l y e n t e r e d t h e e a r l y stage o f t h e d i so rde r , t h a t i s , 
l o n g b e f o r e t h e w a t e r y a n d w a s t e d c o n d i t i o n o f t h e muscles 

has f a i r l y set i n . 
R e s p e c t i n g t h e o t h e r t r ema todes I have to observe t h a t 

Distoma lanceolatum n o t o n l y i n f e s t s t h e l i v e r duc t s o f ca t t l e 
a n d sheep, b u t also t h e deer t r i b e . I t s larvae are l i k e w i s e 
supposed t o res ide i n Planorbis marginatus. S t i l l m o r e c o m m o n 
a n d w i d e s p r e a d a m o n g s t r u m i n a n t s is t h e Ampliistoma conicum, 
o c c u p y i n g t h e p a u n c h . I t has been f o u n d i n t h e o x , sheep, 
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m u s k - o x , e lk , roe, f a l l o w , red-deer, goat , and dorcas -an te lope ; 
also i n Gervus campestris, G. nambi, G. rufus, and G. simplicornis. 
P r o f . G a r r o d has also r ecen t ly shown me examples f r o m t h e 
sambu deer of I n d i a (G. Aristotelis). D ie s ing ' s A. lunatum, 
i n f e s t i n g Gervus clichotomus, is inadmiss ib le . T w o o ther species • 
of A m p h i s t o m e (A. explanatum, A. crumeniferum) are said to 
i n f e s t t he z e b u ; a n d I have descr ibed another (A. tuberculatum) 
f r o m t h e in tes t ines of I n d i a n ca t t le . A n aber ran t amphis-
t o m a t o i d entozoon (Gyrocotyle rugosa) has been f o u n d i n a Cape 
antelope (A. pygarga). Of more in te res t , however , is t h e c i r 
cumstance t ha t D r Sonsino has d iscovered a species o f B i l h a r z i a 
(B. bovis) i n E g y p t i a n ca t t le a n d i n sheep. T h e eggs o f t h i s 
species are d i s t i n c t i v e , b e i n g f u s i f o r m a n d n a r r o w e d t o w a r d s 
e i ther pole . 

C o m p a r a t i v e l y f e w tapeworms are f o u n d i n . r u m i n a n t s . Ca t t l e 
are i n f e s t e d b y Tcenia expansa and T. denticulata, the f o r m e r o f 
these t w o species b e i n g also more or less p reva len t i n sheep, 
antelopes, and deer. O the r a l leged species (Tcenia fimbriata 
a n d T. caprce) appear to me more t h a n d o u b t f u l . Unques t i on 
a b l y the c o m m o n Tcenia expansa is capable of g i v i n g r ise t o 
severe epizooty a m o n g l ambs . T h e p r i v a t e l y communica t ed 
evidence of Professors B r o w n and A x e , a n d p u b l i s h e d evidence 
supp l i ed b y Messrs Cox a n d Robe r t son on t h i s head, are con
clus ive . M r George R u g g has also ( i n a l e t t e r t o P r o f . S imonds , 
da ted Dec . 4 t h , 1878) c o m m u n i c a t e d t h e pa r t i cu l a r s of an out 
b r eak i n w h i c h e e l a rge numbers of l ambs pe r i shed r a p i d l y " f r o m 
t apeworms i n the in tes t ines , t h e parasi tes v a r y i n g f r o m one to 
f ive or s ix fee t i n l e n g t h . T h i s t a p e w o r m (T. expansa) i s also 
v e r y p reva len t i n Germany . R u m i n a n t s , however , b o t h at home 
a n d abroad, su f fe r m u c h more severely f r o m b l a d d e r - w o r m s . 
Of these, Echinococcus veterinorum, Cysticercus tenuicollis, a n d 
Ccenurus cerebralis, are no t on ly shared a l i k e b y a l l var ie t ies of 
ca t t le , sheep, and goats , b u t t h e y also i n f e s t the deer t r i b e , 
antelopes, t he g i r a f f e , a n d even camels. I n 1859 I ob ta ined 
the s lender-necked h y d a t i d f r o m a s p r i n g - b o k (Gazel la) . Besides 
these l a r v a l cestodes, ca t t l e are v e r y l i ab l e t o har-bor measles 
(Cysticercus bovis), w h i l s t sheep also e n t e r t a i n an a r m e d C y s t i 
cercus (C. ovis). I cannot aga in d w e l l a t any l e n g t h u p o n t h e 
source of these i m m a t u r e h e l m i n t h s , b u t I m a y r e m a r k u p o n 
the ex t r eme f r e q u e n c y of measles i n I n d i a n ca t t l e . T h i s is 
exp la ined b y the careless hab i t s o f the people. T h e y n o t o n l y 
consume veal a n d beef i n an i m p e r f e c t l y cooked state, b u t w h e n 
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s u f f e r i n g f r o m t a p e w o r m no p recau t ions are t a k e n t o p r e v e n t c a t t l e 
f r o m h a v i n g access to t h e e x p e l l e d p r o g l o t t i d e s o f Tcenia rnedio
canellata. T h e s u b j e c t has a l r eady been dea l t w i t h i n t h e first p a r t 
o f t h i s w o r k , a n d also i n m y ' M a n u a l / q u o t e d i n t h e b i b l i o g r a p h y . 
T h e m u t t o n measle is d e s c r i b e d u n d e r t h e h e a d i n g o f Tcenia 
tenella. I n l i k e m a n n e r I m u s t r e f e r t o t h e ' M a n u a l ' f o r a d e t a i l e d 
a c c o u n t o f t h e g i d h y d a t i d (Ccenurus cerebralis). H o w m a n y k i n d s 
o f C c e n u r i e x i s t i t i s i m p o s s i b l e t o say, b u t I a m o f o p i n i o n t h a t 
t h e v a r i o u s p o l y c e p h a l o u s b l a d d e r - w o r m s f o u n d b y Eose , B a i l l e t , 
a n d A l s t o n i n r a b b i t s , b y m y s e l f i n a l e m u r a n d i n a s q u i r r e l , 
a n d b y E n g e l m e y e r i n t h e l i v e r o f a cat , are r e f e r a b l e t o t ape
w o r m s s p e c i f i c a l l y d i s t i n c t f r o m t h e Tcenia ccenurus o f t h e d o g . 

I t was i n 1833 t h a t M r C. B . Rose , f o r m e r l y o f S w a f f h a m , 
N o r f o l k , d i s c o v e r e d a n u n d o u b t e d e x a m p l e o f p o l y c e p h a l o u s 
h y d a t i d i n t h e r a b b i t , t h e pa ras i t e i n q u e s t i o n b e a r i n g a v e r y 
close r e semblance t o Ccenurus cerebralis. A s t h e accuracy o f 
Rose 's d e t e r m i n a t i o n r e s p e c t i n g t h e charac ters o f t h e h y d a t i d 
has been c a l l e d i n q u e s t i o n , I a g a i n i n v i t e a t t e n t i o n t o t h e 
o r i g i n a l d e s c r i p t i o n as r e c o r d e d i n t h e f L o n d o n M e d i c a l Gaze t te ' 
f o r N o v e m b e r 9 t h , 1833 . A t page 206 , v o l . x i i i , o f t h a t p e r i o 
d i c a l , a f t e r d e s c r i b i n g t h e c o m m o n Coenurus cerebralis o f t h e 
sheep, Rose w r i t e s : — " T h i s (i.e. C. cerebralis) is t h e o n l y 
species o f Ccenurus n o t i c e d b y au tho r s , b u t I have m e t w i t h 
a n o t h e r . I t i n f e s t s t h e r a b b i t , a n d I have f o u n d i t s i t u a t e d 
b e t w e e n t h e musc le s o f t h e l o i n s . I t is also m e t w i t h i n t h e 
n e c k a n d b a c k . T h i s h y d a t i d g r o w s r a p i d l y , a n d m u l t i p l i e s 
p r o d i g i o u s l y , a n d b e i n g seated near t h e sur face i t soon p r o j e c t s , 
a n d some t imes f o r m s a t u m o u r o f cons iderab le m a g n i t u d e . 
W h e n t h e w a r r e n e r meets w i t h a r a b b i t t h u s a f f e c t e d , he p u n c 
t u r e s t h e t u m o u r , squeezes o u t t h e f l u i d , a n d sends t h e a n i m a l 
t o m a r k e t w i t h i t s b r e t h r e n . I possess a spec imen o f t h i s 
species i n a p r e g n a n t s ta te . T h e ear l ies t v i s i b l e s ta te o f ges ta
t i o n is a m i n u t e spot , m o r e t r a n s p a r e n t t h a n t h e s u r r o u n d i n g 
coats o f t h e p a r e n t ; t h i s en larges t i l l i t p r o j e c t s f r o m t h e 
par ie tes o f t h e m a t e r n a l ves ic le . I t con t inues t o en la rge u n t i l 
i t becomes a p e r f e c t h y d a t i d , a t t a c h e d b y a s lender pedunc le 
o n l y ; even w h i l s t s m a l l , o t h e r y o u n g are seen s p r o u t i n g f r o m 
i t , a n d so o n i n a sei-ies o f t h r e e o r f o u r . M y spec imen 
e x h i b i t s t h e m i n eve ry s tage o f g r o w t h , f r o m a m i n u t e p o i n t to 
a ves ic le t h e size o f a hen ' s e g g . A s I can see no d i f f e r e n c e 
i n s t r u c t u r e b e t w e e n t h i s h y d a t i d a n d the l a s t - m e n t i o n e d (i.c 
Ctvnurus cerebralis), I a m u n w i l l i n g t o consider i t a d i f f e r e n t 
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species, f o r sure ly a v a r y i n g l o c a l i t y o u g h t n o t to cons t i t u t e a 
specific character ." 

The observat ions of Rose d i d no t escape the w e l l - k n o w n 
D u t c h au thor , N u m a n . I n a foo t -no t e to his m e m o i r , e n t i t l e d 
" Over den vee lkop-b laasworm der H e r s e n e n , " he makes t h e 
f o l l o w i n g observat ions : — " Rose observes t h a t he has f o u n d 
Ccenurus i n b l adde ry r a b b i t s (blaaszieke k o n i j n e n ) i n t h e s k i n , 
a n d i n the ce l lu lar tissues of the t r u n k a n d ex t r emi t i e s . T h e 
ve t e r ina ry surgeon, Enge lmeye r , o f B u r g a u , says he has also 
f o u n d the Ccenurus (Yee lkop) i n the l i v e r of a cat (' T h i e r a r z t -
l i che W o c h e n s c h r i f t v a n 1 8 5 0 / s. 192) . These observat ions 
d i f f e r t hus f a r f r o m those of o ther w r i t e r s , a c c o r d i n g t o w h o m 
the Ccenurus is o n l y f o u n d i n the b r a i n a n d s p i n a l ' m a r r o w . 
H o w e v e r , i t is n o t imposs ib le i n p a r t i c u l a r cases t h a t some 
pai'asites m a y have s t rayed f r o m t h e i r o r d i n a r y d w e l l i n g - p l a c e s . " 
N u m a n seems to have been n o t a l i t t l e puzz led to account f o r 
these discrepancies, a n d he was a l toge ther undec ided r e g a r d i n g 
the mode of p r o p a g a t i o n of Ccenuri a n d Cys t i ce rc i . T h i s w i l l 
be ga the red f r o m the f o l l o w i n g passage, w h i c h I quote i n t h e 
o r i g i n a l : 

" I k moet he t onbesl is t l a t en , o f de grondbeginse ls , w a a r u i t 
de w o r m e n u i t de blaas o n t s p r u i t e n , als w e z e n l i j k e of als zooge-
naamde k i e m e n (gemma) z i j n te houden , w a a r o m t r e n t de gevoe-
lens der voornamste Na tuuronderzoeker s , die z i ch m e t de 
naspo r ing der b l aaswormen hebben o n l e d i g gehouden, n o g 
u i teenloopen. G u l l i v e r , door Rose (a. p . p a g . 231) aangehaald, 
h o u d t ze voor e i j e ren , i n den Cysticercus tenuicollis, en Goodsir , 
mede aldaar genoemd, spreek t ook v a n ova b i j den Ccenurus 
cerebralis; doch de laats tgenoemde en B u s k houden ze voor 
gemma. H i e r w o r d t voots gewezen op O w e n en de meeste 
onderzoekers v a n den t e g e n w o o r d i g e n t i j d , d ie he t daarvoor 
houden , da t a l le h y d a t i d e n z i ch al leen door gemma r ep roduceren . 
Rose m e r k t voor t s aan, dat , h e t z i j m e n de geboor te dezer i n g e -
w a n d s w o r m e n toekenne aan e i j e r en of k i e m e n (gemma), d i t o m 
he t even is , w a t hunne v e r s p r e i d i n g (dissemination) b e t r e f t , 
daar z i j inges lo ten z i j n , waardoor de w i j z e , hoe z i j naar b u i t e n 
k o m e n en ve r sp r i ed w o r d e n , t o t dusver een ges lo ten boek i s . " 

T h e idea of N u m a n tha t these are s t rayed f o r m s of Ccenurus 
cerebralis is no t c o n v i n c i n g . I t mu s t n o t be f o r g o t t e n , however , 
as L e u c k a r t a n d N u m a n have b o t h r e m i n d e d us, t h a t E i c h l e r 
d iscovered an h y d a t i d about the size of a goose e g g i n the sub
cutaneous t issue of a sheep. T h i s b l a d d e r - w o r m suppor t ed 
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n e a r l y t w o t h o u s a n d heads. I n r e g a r d t o t r u e h y d a t i d s o r 
acepha locys t s i n r u m i n a n t s , o n w h i c h s u b j e c t I have a l r e a d y 
d w e l t a t m u c h l e n g t h , I m a y a g a i n observe t h a t t h e H u n t e r i a n 
M u s e u m c o n t a i n s some r e m a r k a b l e examples . I n 1854 I 
o b t a i n e d C y s t i c e r c i f r o m a g i r a f f e , a n d I have reason t o be l i eve 
t h a t s i m i l a r b l a d d e r - w o r m s i n f e s t an te lopes a n d deer . 

T h e n e m a t o d e s o f t h e r u m i n a n t s are b o t h n u m e r o u s i n , a n d 
d e s t r u c t i v e t o , t h e i r bearers , those i n f e s t i n g t h e l u n g s b e i n g 
p r o d u c t i v e o f a pa r a s i t i c b r o n c h i t i s t e r m e d h u s k o r hoose. I n 
c a t t l e t h e l u n g - w o r m (Strongylus micrurus) is p a r t i c u l a r l y f a t a l 
t o ca lves , w h i l s t S. filaria a t t a c k s sheep, a n d especia l ly l a m b s . 
A l a r g e r b u t less c o m m o n l u n g s t r o n g y l e (S. rufesccns) is some
t i m e s f o u n d associa ted w i t h t h e l a t t e r . I n 1875 I c o n d u c t e d 
e x p e r i m e n t s w i t h t h e v i e w of f i n d i n g t h e i n t e r m e d i a t e hosts o f 
S. micrurus, a n d I a r r i v e d a t t h e c o n c l u s i o n t h a t t h e larvae o f 
t h i s pa ra s i t e are pass ive ly t r a n s f e r r e d t o t h e d i g e s t i v e o rgans o f 
e a r t h - w o r m s . T h e g r o w t h a n d me tamorphoses w h i c h I w i tne s sed 
i n s t r o n g y l o i d larvae t a k e n f r o m e a r t h - w o r m s ( i n t o w h i c h I h a d 
p r e v i o u s l y i n t r o d u c e d e m b r y o s ) w e r e r e m a r k a b l y r a p i d , a n d 
a c c o m p a n i e d b y ecdysis . T h e f a c t s w e r e as f o l l o w s . A b o u t t h e 
m i d d l e o f O c t o b e r , 1875, I r e c e i v e d f r o m Mess r s F a r r o w , o f 
D u r h a m , a f r e s h a n d cha rac t e r i s t i c spec imen of diseased l u n g s , 
i n w h i c h t h e b r o n c h i w e r e s w a r m i n g w i t h Fi lar iae . 

I n r e f e r ence t o t h e case i t s e l f , M r George F a r r o w a f t e r w a r d s 
i n f o r m e d m e b y l e t t e r t h a t t h e ca l f was one o f a h e r d o f seven, 
whose ages r e s p e c t i v e l y v a r i e d f r o m f o u r t o s i x m o n t h s . A t 
t h e t i m e o f h i s w r i t i n g ( O c t o b e r 2 0 t h ) t h e r e m a i n i n g s i x a n i m a l s 
w e r e p r o g r e s s i n g f a v o r a b l y t o w a r d s r e c o v e r y — a r e s u l t w h i c h 
M r F a r r o w a t t r i b u t e s t o t h e e m p l o y m e n t o f i n h a l a t i o n s o f t u r 
p e n t i n e a n d s a v i n , c o m b i n e d w i t h t h e i n t e r n a l a d m i n s t r a t i o n o f 
t o n i c s . I n r e g a r d t o t h i s p l a n o f t r e a t m e n t , a n d i n r e f e r e n c e 
t o t h e source o f i n f e c t i o n , he adds : — " I s h o u l d have p r e f e r r e d 
t r y i n g t h e i n h a l a t i o n s o f c h l o r i n e gas , b u t as t h e p a t i e n t s were 
so v e r y y o u n g a n d i n p o o r c o n d i t i o n , I deemed i t adv i sab le t o 
t r y a m i l d e r course o f t r e a t m e n t . 

" T h e h i s t o r y o f t h e case is b r i e f . T h e c a t t l e are o n a v e r y 
d r y a n d w e l l - d r a i n e d f a r m , b u t d u r i n g t h e s u m m e r t h e r e was 
a g r e a t s c a r c i t y of w a t e r , a n d t h e y w e r e s u p p l i e d f r o m a s t a g n a n t 
p o o l w h i c h e v e n t u a l l y became d r y . T h i s , i n m y o p i n i o n , i s 
w h e r e t h e disease o r i g i n a t e d . " 

M r G e o r g e F a r r o w ' s o p i n i o n is p r o b a b l y c o r r e c t , b e i n g i n 
h a r m o n y w i t h t h e m o s t r ecen t r e su l t s o f sc i en t i f i c research as 
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made k n o w n more p a r t i c u l a r l y b y L e u c k a r t . B u t t b e f a c t s 
thus conveyed do n o t e x p l a i n tbe who le t r u t h ; or , r a ther , t h e y 
convey i t o n l y i n a v e r y incomple te manner . Professor L e u c k a r t ' s 
exper iments were made w i t h several species such as Strongylus 
armatus of the horse, S. rufescens, S. hypostomus, a n d S. filaria 
of the sheep, a n d S. commutatus of the hare. S t i l l , as r ega rds 
t h e s t rongyles , p a r t i a l as the resul ts have t h u s f a r appeared, 
there cannot be a d o u b t t h a t h is successes w i t h several a l l i e d 
nematode species f o r m a k e y b y w h i c h we m a y y e t u n l o c k a n d 
expose t o v i e w t h e en t i re l i f e - h i s t o r y of t h a t specia l ly obnox ious 
f o r m under cons idera t ion , namely , Strongylus micrurus. T o 
summarise the whole ma t t e r i n a f e w words , L e u c k a r t supposes 
t h a t a l l these s t r ongy lo id s r equ i re a change of hosts be fore t h e y 
can t ake up t h e i r f i n a l abode i n the sexua l ly -mature state. T h i s 
he i n f e r s especially because t h e i r respect ive embryos d i s p l a y 
characters v e r y s i m i l a r t o those e x h i b i t e d b y Olulanus. H e 
believes t h a t e i ther sma l l mo l lu sks or insects a n d t h e i r larvae 
p l a y the role of i n t e r m e d i a r y bearer. H i s expe r imen t s w i t h the 
embryos of Strongylus filaria p rove t h a t these larvae can be k e p t 
a l ive f o r several weeks i n moi s t ea r th , a n d t h a t w h i l s t so 
cond i t i oned t h e y unde rgo a f i r s t change of s k i n w i t h i n a p e r i o d 
v a r y i n g f r o m e i g h t t o f o u r t e e n days. E x p e r i m e n t s on sheep, 
made w i t h these m o u l t i n g larvae, l e d o n l y to nega t ive resul t s . 
Unless the f o l l o w i n g fac t s be accepted, the sc ien t i f i c p o s i t i o n 
remains p r e t t y m u c h where L e u c k a r t l e f t i t . 

O n the 2 2 n d of October , 1875, at 1 p . m . , I p laced t h e e n t i r e 
egg-conten ts of the u te rus of a Strongylus micrurus on a glass 
slide h o l l o w e d ou t i n the cent re . P r o b a b l y s o m e t h i n g l i k e t e n 
thousand ova were thus b r o u g h t unde r observa t ion , y e t o n l y 
th ree were no t i ced as f r e e d f r o m t h e i r shells, p r o b a b l y as t h e 
resu l t of accidenta l r u p t u r e . T w o of these d i sp l ayed l i v e l y 
movements . I n r o u n d n u m b e r s the ova gave a measurement 
of ~ of an i n c h i n l e n g t h b y ^ o f an i n c h i n b r e a d t h , w h i l s t 
t he f r e e embryos measured about ~ of an i n c h l o n g , a n d less 
t h a n -rô o of an i n c h i n th ickness . The i n t e g u m e n t of t h e e m b r y o 
d i sp layed ne i the r m a r k i n g s of any k i n d n o r any doub le con tou r . 
T h e contents of the w o r m were g r a n u l a r t h r o u g h o u t , these 
granules b e i n g c r o w d e d i n the centre of the b o d y , b u t scarcely 
v i s i b l e t owards the head a n d t a i l , where f o r a cons iderable 
space ( f u l l y t h e w o r m was p e r f e c t l y t r ansparen t . N o t race 
of any sexual organs or t h e i r out le ts was visible.. A n examina 
t i o n of numerous eggs and f r e e embryos o b t a i n e d f r o m near t h e 



RUMINANTIA 337 

p r i m a r y b r o n c h i a l b i f u r c a t i o n s (of M r F a r r o w ' s spec imen) 
y i e l d e d t h e same m i c r o s c o p i c r e su l t s , t h e o n l y t h i n g w o r t h y 
o f r e m a r k b e i n g t h a t t h e e m b r y o s f r o m t h e m u c u s seemed m u c h 
m o r e l i v e l y t h a n those w h i c h , as I supposed , h a d a c c i d e n t a l l y 
escaped t h e i r she l l s . 

A t 1.30 p . m . I p l aced some f r e e .embryos i n t w o watch-g lasses , 
one c o n t a i n i n g w a t e r a n d t h e o t h e r sa l iva , a n d p l a c e d t h e m b e f o r e 
t h e f i r e . B e i n g c a l l e d a w a y p r o f e s s i o n a l l y I f o u n d o n m y 
r e t u r n a t 3 p . m . t h a t e v a p o r a t i o n t o d ryness h a d o c c u r r e d i n 
t h e i n t e r v a l . A l l m y a t t e m p t s t o r e susc i t a t e t h e e m b r y o s b y 
m o i s t u r e p r o v e d u n a v a i l i n g , a r e s u l t w h i c h , t h o u g h n e g a t i v e , 
p roves h o w l i t t l e capable these e m b r y o n i c c rea tures are o f 
e n d u r i n g d e s i c c a t i o n . I f these f a c t s be c o n f i r m e d , t h e i r p r ac 
t i c a l s i g n i f i c a n c e is n o t w i t h o u t va lue i n r e l a t i o n to t h e cho ice 
o f d r y p a s t u r a g e g r o u n d s f o r t h e r e a r i n g o f y o u n g c a t t l e . I 
m a y a d d t h a t w h i l s t h a l f a n h o u r ' s i m m e r s i o n o f t h e d r i e d 
e m b r y o s f a i l e d t o r e s to re any s i g n o f l i f e , t h e p r e v i o u s 
w a r m t h a n d m o i s t u r e h a d caused m a n y m o r e e m b r y o s t o 
escape t h e i r shel ls d u r i n g t h e t i m e t h e y w e r e p l aced b e f o r e t h e 

fire. 
A t 4 p . m . I passed some v e r y r i c h m o u l d t h r o u g h m u s l i n . 

Some o f t h i s finely s i f t e d e a r t h I p laced i n a wa tch -g l a s s , a d d i n g 
a l i t t l e w a t e r t o m o i s t e n i t , a n d also n u m e r o u s eggs a n d f r e e 
e m b r y o s . I n a wine -g la s s a n d also i n a s m a l l j a r I p laced some 
coarse e a r t h w i t h w a t e r a d d e d t o m a k e t h i n m u d , a n d t o b o t h 
o f these I added , n o t o n l y eggs a n d e m b r y o s , b u t also p o r t i o n s 
o f t h e r e p r o d u c t i v e o rgans o f t h e a d u l t f e m a l e w o r m s . 

O n t h e 2 3 r d o f Oc tobe r , a t 2 p . m . , I e x a m i n e d t h e con ten t s 
o f these vessels. A l l t h e e m b r y o s i n t h e vessels c o n t a i n i n g t h e 
coarse e a r t h w e r e dead , b u t severa l w e r e f o u n d a l i v e i n t h e 
w a t c h - g l a s s c o n t a i n i n g t h e fine m o i s t m o u l d . S t r u c t u a l l y these 
l a t t e r h a d u n d e r g o n e no p e r c e p t i b l e change b e y o n d a s o m e w h a t 
c loser a g g r e g a t i o n o f t h e somat ic g r anu l e s . 

A l t h o u g h t h e e m b r y o s i n t h e coarse w e t m u d h a d p e r i s h e d , 
the eggs w i t h u n h a t c h e d e m b r y o s appeared to have r e t a i n e d 
t h e i r v i t a l i t y . O f t h i s f a c t , i n d e e d , I subsequen t ly ob t a ined 
a b u n d a n t p r o o f ; a n d I also sa t i s f i ed m y s e l f t h a t t h e d e a t h o l 
t h e e m b r y o s h a d n o t r e s u l t e d e i t h e r f r o m t h e coarseness o f the 
e a r t h o r f r o m excessive m o i s t u r e , b u t f r o m t h e presence oi 
n u m e r o u s shreds o f t h e u t e r i n e t ubes w h i c h I h a d somewhat 
carelessly a d d e d t o t h e vessels. P r e v i o u s e x p e r i m e n t s , con 
d u c t e d m a n v years b a c k , h a d i n d e e d t a u g h t me t h a t f e w i f a i n 
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n e m a t o i d larvae can resis t t h e f a t a l ac t ion of p u t r i d m a t t e r , 
however s l i g h t the putrescence. 

H a v i n g r e m o v e d the o f f e n d i n g shreds, I n e x t p laced a quan 
t i t y of l i v i n g ova toge the r i n the ear thenware j a r , and a l l o w e d 
the ear th-contents t o become m u c h d r i e r b y evapora t ion be fo r e 
the fire. I also l e f t others i n a watch-glass , w h i c h was p laced 
under a b e l l - j a r enc los ing several f e rn s . 

O n the 2 5 t h of October I r e m o v e d par t ic les of the m o i s t ea r th , 
a l toge ther w e i g h i n g about t w o gra ins , and , on s u b m i t t i n g t h e m 
t o microscopic examina t ion , had the sa t i s fac t ion to observe about 
a dozen l i v i n g embryos , some of w h i c h e x h i b i t e d v e r y l i v e l y 
movements . There was no t the s l ightes t i n d i c a t i o n of p u t r i d i t y ; 
nevertheless, I n o t i c e d several shreds o f the a d u l t w o r m s whose 
presence had been acc iden ta l ly over looked , and , cu r ious ly enough , 
a l l t he embryos subsequently r e m o v e d f r o m t h e i m m e d i a t e 
n e i g h b o u r h o o d of these decompos ing shreds of t issue were 
a lmost motionless a n d appa ren t ly i n a m o r i b u n d c o n d i t i o n . 
O n e x a m i n i n g the contents of the watch-glass p laced unde r t h e 
f e r n shade, I n o t i c e d several po in t s of in te res t . F i r s t of a l l 
t h e ea r th con ta ined s t rongy le embryos , such as I h a d seen 
be fo re . Secondly , the surface o f the m o u l d was b e i n g t raversed 
b y three or f o u r b r i s k l y - m o v i n g Thysanuridce, h u n t i n g about 
w i t h a l l t h a t restless a c t i v i t y w h i c h S i r J o h n L u b b o c k has so 
w e l l descr ibed . T h i r d l y , i n m a r k e d cont ras t t o the behav iour 
of these I n o t i c e d several s l o w - m o v i n g Acaridce, appa ren t l y also 
employed i n searching f o r f o o d . A n d l a s t ly , w h i l e t hus engaged, 
t h e surface of the m o u l d i n the centre of the deep watch-g lass 
was suddenly upheaved, b y w h i c h I was a t once made aware o f 
the presence of another most welcome a n d unexpec ted i n t r u d e r . 
I n shor t , an e a r t h - w o r m had c rep t f r o m the d r y m o u l d i n w h i c h 
the fe rns were g r o w i n g , and h a d t a k e n up i t s t e m p o r a r y abode i n 
t h e s o f t mo i s t e x p e r i m e n t a l - e a r t h con ta ined i n t h e watch-glass . 
W h e n con t rac ted , t h i s Lumbricus terrestris was b a r e l y an i n c h 
i n l e n g t h . O n p l a c i n g i t unde r the h a l f - i n c h o b j e c t i v e glass, I 
n o t i c e d a s ing le e m b r y o n i c s t r o n g y l e a d h e r i n g to the s k i n , b u t 
n o t firmly, and e v i d e n t l y o n l y i n an acc iden ta l w a y , so t o speak. 
I t was clear to me t h a t i t possessed ne i the r t h e i n t e n t i o n n o r t h e 
power to penet ra te the ch i t inous i n t e g u m e n t of t h e e a r t h - w o r m . 

H a v i n g i n the n e x t place r e m o v e d the Lumbricus w i t h a p a i r 
o f forceps , a n d h a v i n g washed i t under a c u r r e n t o f wa t e r , I 
sn ipped off t h e l o w e r end of the body , a n d a l l o w e d some of t h e 
i n t e s t i n a l contents t o escape on a clean glass s l ide f o r separate 
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m i c r o s c o p i c e x a m i n a t i o n . I m m e d i a t e l y , t o m y s a t i s f a c t i o n , I 
f o u n d t h a t t h e faecal c o n t e n t s d i s p l a y e d a l a r g e q u a n t i t y 
o f m y s t r o n g y l e ova , e n c l o s i n g s t i l l l i v i n g e m b r y o s , a n d i n 
a d d i t i o n severa l f r e e e m b r y o s p r e s e n t i n g cha rac te r s w h i c h 
dec l a r ed t h a t t h e y w e r e f r o m t h e same source . C l e a r l y t h e y 
h a d been i n g e s t e d b y t h e e a r t h - w o r m a l o n g w i t h i t s o r d i n a r y 
f o o d . One o r t w o o f t h e e m b r y o s w e r e consp i cuous ly l a r g e r 
t h a n t h e i r f e l l o w s , b u t t h e s t r u c t u r a l changes t h e y h a d u n d e r 
g o n e w e r e n o t so m a r k e d as t o l e a d m e f o r a s i n g l e m o m e n t t o 
associate t h e m w i t h a n y o f t h e v a r i o u s s e x u a l l y - m a t u r e w o r m s 
w h i c h have been desc r ibed as n o r m a l l y i n f e s t i n g t h e e a r t h - w o r m . 
I h a d n o d o u b t w h a t e v e r t h a t such slig-ht s t r u c t u r a l changes as 
w e r e n o w d i s c e r n i b l e h a d r e s u l t e d f r o m g r o w t h a n d deve lop 
m e n t consequent u p o n t h i s a cc iden t a l a d m i s s i o n i n t o t h e b o d y 
o f t h e i n t e r m e d i a t e beare r w h i c h m i g h t or m i g h t n o t p r o v e t o 
be i t s l e g i t i m a t e t e r r i t o r y . I t w i l l be seen t h a t subsequent 
obse rva t ions t e n d e d t o a f f i r m t h e t r u t h o f t h i s v i e w . I made a 
c a r e f u l e x a m i n a t i o n o f one o f these larvae, whose ac t ive m o v e 
m e n t s w e r e such as t o r e n d e r t h e process e x c e e d i n g l y t ed ious . 
T h e e a r t h - w o r m i t s e l f (or r a t h e r i t s u n e q u a l halves) was p l a c e d 
i n a f r e s h w a t c h - g l a s s c o n t a i n i n g o r d i n a r y m o u l d . T h e larvae 
o r e m b r y o s o b t a i n e d f r o m the e a r t h - w o r m n o w measured a b o u t 
± o f an i n c h i n l e n g t h , t h e i r heads e x h i b i t i n g a sho r t a n d 
s i m p l e c h i t i n o u s b u c c a l t u b e , w h i l s t t h e i r t a i l s were somewha t 
m o r e p o i n t e d a n d b e n t u p w a r d . T h e somat ic g ranu le s w e r e 
m o r e c r o w d e d , r e n d e r i n g t h e p o s i t i o n o f t h e i n t e s t i n a l t r a c t 
m o r e m a r k e d , t h o u g h , as y e t , t h e d i f f e r e n t i a t i o n gave n o i n d i 
c a t i o n o f t h e f o r m a t i o n o f a d i s t i n c t i n t e s t i n a l w a l l . T h e r e 
was no p e r c e p t i b l e increase o f t h i c k n e s s o f t h e b o d y o f 
t h e e m b r y o s . T h e resu l t s t h u s f a r n a t u r a l l y e n c o u r a g e d 
m e t o p r o c u r e some f r e s h e a r t h - w o r m s f o r e x p e r i m e n t a l 
purposes . 

O n t h e 2 6 t h o f O c t o b e r I f o u n d t h a t the ha lves o f t h e e a r t h 
w o r m w e r e a l i ve , a n d I l e f t t h e m u n d i s t u r b e d i n r a t h e r d r y 
m o u l d , f r e s h l y a d d e d . T o a w a t c h - g l a s s c o n t a i n i n g n e w l y 
s i f t e d e a r t h a n d e m b r y o s I a d d e d a f r e s h g a r d e n - w o r m , w h i c h 
was r a t h e r s l u g g i s h f r o m t h e c o l d ; a n d i n t h e o r i g i n a l j a r I 
p l aced ano the r sma l l e r a n d v e r y ac t ive e a r t h - w o r m o b t a i n e d t h e 
same m o r n i n g . F i n d i n g t h e so i l i n t h e j a r c o n g e n i a l , t h i s 
hunbricus soon b u r i e d i t s e l f . A n o t h e r a n d l a r g e r e a r t h - w o r m 
subsequen t ly a d d e d r e f u s e d t o f o l l o w t h i s example . I t was 
t h e r e f o r e r e m o v e d from t h e j a r . B e l i e v i n g t h e fine a n d a r t i -
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f i c i a l l y prepared so i l t o be s t i l l m u c h too moi s t , I caused f u r t h e r 
evapora t ion ; and I a f t e r w a r d s f o u n d t h a t the t h i c k e r t h e m u d 
the more sui table i t p roved as a residence f o r e m b r y o n i c nema
todes a n d ea r th -worms a l i ke . 

O n t h e 2 7 t h I f o u n d the sma l l e a r t h -worms i n the j a r b u r 
r o w i n g f r e e l y a n d t h r o w i n g u p faecal casts. F r o m one of m y 
watch-glasses the w o r m h a d escaped, i t s place b e i n g occupied 
i n the mean t ime b y an a c t i v e l y c r a w l i n g Julus. I p u t a second 
Julus, ob t a ined f r o m the m o u l d i n the f e r n j a r , t o f o r m a c o m 
pan ion ( i n v i e w of o ther expe r imen t s ) , a n d I also added a f r e s h 
e a r t h - w o r m , c o v e r i n g a l l b y another i n v e r t e d watch-g lass , w h i c h 
I t h o u g h t w o u l d p reven t t h e i r escape. 

I n the n e x t place I e x a m i n e d the halves o f m y o r i g i n a l 
e x p e r i m e n t a l e a r t h - w o r m . T h e y were scarcely capable o f 
m o t i o n , b u t r e t a ined a ce r t a in amoun t of v i t a l i t y . T h e t a i l 
was the more ac t ive h a l f , a n d u n f o r t u n a t e l y i t was soon a f t e r 
wards los t . C a r e f u l l y w a s h i n g the super ior h a l f , a n d t r a n s f e r 
r i n g i t s contents t o a glass s l ide, I i m m e d i a t e l y de tec ted under 
t h e microscope a l a r g e n u m b e r of embryos . T h e y were i n a 
state of m a r k e d a c t i v i t y , t h e la rges t h a v i n g increased t o about 
g 5 " of an i n c h i n l e n g t h , w h i l s t t h e i r s t r uc tu r e h a d become cor
r e s p o n d i n g l y advanced. H e r e , aga in , there was no r o o m f o r 
d o u b t as t o t h e i r source, especial ly as t h e y i n d i v i d u a l l y d i s 
p l a y e d d i f f e r e n t degrees of o rgan i sa t ion , a l l a n s w e r i n g t o one 
a n d the same e m b r y o n a l t y p e . I n o w observed a d i s t i n c t 
oesophagus, the res t of the i n t e s t i n a l t r a c t b e i n g s t i l l m o r e c o n 
spicuous t h a n he re to fo re , t h o u g h , as ye t , no t r u e cells m a r k e d 
the l i m i t a t i o n of the s tomach a n d chylous in t e s t ine . 

A f t e r an hour ' s i m m e r s i o n i n c o l d w a t e r some of t h e larvae 
became m u c h less ac t ive , w h i l s t o thers were mot ion less , so t h a t 
I f e a r ed a l l were about t o pe r i sh . I n t h e hope o f k e e p i n g a 
f e w of t h e m a l ive I n o w added t o t h e s l ide some f i n e l y s i f t e d 
g ra ins of m o u l d , p l a c i n g t h e s l ide u n d e r a s m a l l b e l l j a r w h i c h 
p ro t ec t ed some of m y f e rn s . T h e remains o f the m o r i b u n d 
e a r t h - w o r m were also covered w i t h m o u l d . 

O t h e r larvae, d e r i v e d f r o m t h e e a r t h - w o r m , were p l aced o n 
the mo i s t pinnae of a l i v i n g f e r n - f r o n d w h i c h s u p p o r t e d s m a l l 
drops o f wa te r , f o r b y t h i s process I hoped i n some mea
sure to i m i t a t e the dew w h i c h n a t u r a l l y condenses o n the grass 
and f o d d e r of our l o w - l y i n g fields. A t 3.15 p . m . of the same 
day (27th) I also e x a m i n e d a f r e s h w o r m pe l l e t f r o m t h e 
j a r , and f o u n d i t t o con ta in l i v i n g s t r o n g y l e embryos , w h i c h as 
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h e r e t o f o r e h a d n o t e x h i b i t e d t h e s l i g h t e s t advance e i t h e r i n 
respec t o f size o r s t r u c t u r e . 

A t n o o n o n t h e 2 8 t h I a g a i n s o u g h t f o r t h e l a r g e r larvae, 
f i r s t o f a l l o n t h e s l ide cove red w i t h fine e a r t h , a n d a f t e r w a r d s 
w i t h i n t h e r e m a i n s o f t h e u p p e r h a l f o f t h e o r i g i n a l e a r t h - w o r m . 
O n t h e s l ide I c o u l d de t ec t n o n e , b u t w i t h i n t h e i n t e s t i n e o f 
t h e w o r m t h e r e w e r e s t i l l t w o l i v i n g larvae l e f t , whose cha rac te r s 
c o r r e s p o n d e d p r e c i s e l y w i t h t h e l a r g e s t t h a t I h a d p r e v i o u s l y 
o b t a i n e d f r o m t h e same source o n l y t h e day b e f o r e . T h e y h a d 
u n d e r g o n e , howeve r , n o f u r t h e r change i n s t r u c t u r e , a n d t h e i r 
m e a s u r e m e n t s r e m a i n e d p rec i se ly t h e same. 

A t 12.30 p . m . I s n i p p e d o f f t w o o r t h r e e o f t h e t e r m i n a l f e r n -
f r o n d s o n w h i c h I h a d p l a c e d a f e w advanced larvae. O n 
e x a m i n a t i o n u n d e r t h e h a l f - i n c h o b j e c t i v e I i m m e d i a t e l y de
t e c t e d one o f t h e larvae c r u i s i n g a b o u t m o s t a c t i v e l y . O n 
a d d i n g a d r o p o f w a t e r i t soon r u s h e d across t h e field o f t h e 
m i c r o s c o p e , i t s m o v e m e n t s b e i n g t h o r o u g h l y e e l - l i k e . T h e size 
o f t h i s l a r v a h a d so m u c h increased t h a t i t was n o w v i s i b l e t o 
t h e n a k e d eye, m e a s u r i n g , i n d e e d , as m u c h as — ' o f an i n c h 
f r o m head t o t a i l . M o r e o v e r , i t s o r g a n i s a t i o n h a d a d v a n c e d i n 
a m a r k e d degree . T h u s , t h e d i g e s t i v e o rgans w e r e b e t t e r 
d e f i n e d , a n d o n one side o f t h e m t h e r e appea red a r e g u l a r l y 
a r r a n g e d conger ies o f ce l lu les , f o r m i n g t h e c o m m e n c e m e n t o f 
t h e r e p r o d u c t i v e o rgans . A s y e t , howeve r , I c o u l d n o t p r o 
n o u n c e as t o t h e sex. 

A t 1.45 p . m . I a g a i n e x a m i n e d a f e w g r a i n s o f e a r t h f r o m 
t h e j a r , w h e n I a t once n o t i c e d five o r s i x ac t ive e m b r y o s whose 
s t r u c t u r e f a i l e d t o show t h e s l i g h t e s t advance u p o n t h a t o r i g i 
n a l l y de sc r ibed . I t was e v i d e n t t h a t t h e j a r c o n t a i n e d t h o u 
sands o f t h e m ; a n d since no ova w e r e f o u n d , i t became p r o 
b a b l e t h a t a l l t h e i r e m b r y o n i c con ten t s h a d escaped t o s w e l l t h e 
n u m b e r o f f r e e larvae, l e a v i n g t h e i r v e r y de l i ca t e envelopes t o 
p e r i s h . I t h i n k I h a d h i t u p o n t h e m o s t su i t ab le degree o f 
m o i s t u r e f a v o r a b l e to t h i s r e s u l t . 

I n t h e n e x t p lace I s o u g h t f o r t h e e a r t h - w o r m t h a t h a d been 
p l a c e d i n t h e i n f e s t e d s o i l b e t w e e n t w o watch-g lasses . I t h a d 
escaped. T h i s o b l i g e d m e t o t r a n s f e r t h e m o u l d t o a r a t h e r 
w i d e - m o u t h e d a n d open p h i a l , i n w h i c h f o u r m o r e f r e s h l u m b r i c i 
w e r e p l aced . I f e a r e d t h e c l o s i n g o f t h e b o t t l e w o u l d be 
d e t r i m e n t a l . 

L a t e r i n t h e d a y I se lected an e a r t h - w o r m w h i c h h a d n o t 
been exposed t o s t r o n g y l e i n f e c t i o n , b u t w h i c h was i n a m o r i -
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b u n d c o n d i t i o n . I n tbe in t e s t ine there were several f r e e 
nemato ids a n d also several psorosperms of the genus Monocystis, 
so w e l l i l l u s t r a t e d b y E . R a y Lankes t e r . A s t o the nemato ids , 
w h i c h were f i l a r i f o r m , t hey ne i t he r corresponded i n size n o r 
s t r u c t u r e w i t h m y s t rongy le embryos . 

A t 1 p . m . o n the 2 9 t h I r enewed m y e x a m i n a t i o n o f the 
l a r v a r e m o v e d f r o m the f e r n - p i n n u l e . I t showed a f u r t h e r 
stage o f g r o w t h , t he male character of the r ep roduc t i ve organs 
h a v i n g become apparent . T h e n o w t o l e r a b l y w e l l - f o r m e d vas 
deferens h a d pushed the chylous in t e s t ine on one side, w h i l s t a 
series of caudal rays, five on e i ther side, suppor t ed t w o n a r r o w 
membranous w i n g s , w h i c h represented the l a t e r a l lobes of the 
hood of the a d u l t s t r ongy le . 

A t 1.30 p . m . I s u b m i t t e d the i n t e s t i n a l contents of f o u r f r e s h 
ea r th -worms r emoved f r o m m y ga rden t o mic roscop ic examina
t i o n , b u t no nematoids were f o u n d i n any one o f t h e m . 

A b o u t 2 p . m . I r e m o v e d another l a rge a n d ac t ive s t r o n g y l e 
l a r v a t h a t had been reared o n another f e r n - p i n n u l e . I t was 
of the same size as t h a t p r e v i o u s l y descr ibed , b u t was i n t h e 
act of c h a n g i n g i t s s k i n , I t was t h e n p u t aside a l o n g w i t h the 
o ther w o r m under the glass shade. 

A t 3 p . m . I i n t ended to have e x a m i n e d one o r more o f the 
ea r th -worms placed i n the open-mouthed p h i a l , b u t a l l h a d 
escaped and b u r i e d themselves i n the f e r n - m o u l d ou t of reach. 

A t noon on the 3 0 t h I r enewed m y e x a m i n a t i o n of the t w o 
l a r g e larvae whose deve lopmenta l changes I h a d been i n s t r u 
m e n t a l i n p r o d u c i n g f r o m the t i m e of t h e i r escape f r o m the 
egg-cover ings . I saw no reason to d o u b t t h a t t h e sequence of 
changes thus f a r n o t i c e d r e f e r r e d t o t h e species of paras i te 
unde r cons ide ra t ion . B o t h larvae were ac t ive , b u t t h e m o u l t 
i n g one had n o w comple ted i t s ecdysis. I t s sexual d i s t i n c t i v e 
ness h a d become ye t more p ronounced b y t h e f o r m a t i o n of 
t w o r a the r shor t and s tout spicules, t he p o i n t of the t a i l d i s 
p l a y i n g a ve ry m i n u t e awl-shaped p r o j e c t i o n . T h e l a t e r a l 
membranes had no t v i s i b l y increased i n size. One o f these 
larvae, t h e first unde r observa t ion , n o w per ished f r o m the i n j u r i e s 
susta ined d u r i n g inspec t ion . 

A g a i n , a n d l a te r i n t h e day, I sough t t o clear u p any d o u b t s 
t h a t m i g h t s t i l l suggest themselves r e spec t i ng t h e source o f 
these larvae, b y once more s u b m i t t i n g the i n t e s t i n a l con ten t s o f 
t w o f r e s h a n d u n i n f e c t e d ea r th -worms t o c a r e f u l s c r u t i n y . I n 
the first w o r m no parasi te c o u l d be f o u n d , a n d i n t h e second 
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o n l y one m i n u t e n e m a t o i d ; i t s o r g a n i s a t i o n , w h i c h was s e x u a l l y 
i n c o m p l e t e , n e i t h e r c o r r e s p o n d e d w i t h m y s t r o n g y l e e m b r y o s , 
n o r , so f a r as I c o u l d j u d g e , w i t h Goeze's Ascaris minutissima 
microscrqiica ( t he Anguillula lumbrici o f D i e s i n g a n d o t h e r s ) , 
n o r w i t h D u j a r d i n ' s Dicelis filaria. I t was a v e r y l o n g a n d 
n a r r o w c r e a t u r e , b u t I l o s t i t w h i l s t a t t e m p t i n g t o secure a n 
accura t e m e a s u r e m e n t . I s h o u l d say i t was a b o u t ^ t h o f an 
i n c h i n l e n g t h , a n d n o t m o r e t h a n 7350th i n b r e a d t h . / I made a 
r o u g h o u t l i n e s k e t c h o f i t . 

I n v i e w o f f u r t h e r obse rva t i ons I n o w p l a c e d five m o r e 
e a r t h - w o r m s i n t h e j a r c o n t a i n i n g s t r o n g y l e e m b r y o s , a n d I 
also p l a c e d s i x o t h e r s i n t h e p h i a l w h i c h c o n t a i n e d coarser 
m o u l d , a n d o n l y a c o m p a r a t i v e l y s m a l l n u m b e r o f t h e o r i g i n a l 
s t r o n g y l e e m b r y o s . T h e p h i a l was c losed w i t h a c o r k a n d 
h a l f b u r i e d i n t h e f e r n - m o u l d o f one o f m y l a r g e r W a r d i a n 
f e r n - p a n s . B e f o r e t h i s t r a n s f e r was m a d e I a g a i n t o o k an 
o p p o r t u n i t y o f a s c e r t a i n i n g b y m i c r o s c o p i c ev idence t h a t t h e 
e m b r y o s l o d g e d i n t h e coarse a n d fine m o u l d h a d none o f t h e m 
m a d e t h e s l i g h t e s t advance i n o r g a n i s a t i o n . T h e w o r m s p l a c e d 
i n t h e j a r i m m e d i a t e l y p roceeded t o b u r y themse lves . 

A t n o o n o n t h e 1st o f N o v e m b e r I s o u g h t t o g e t f u r t h e r 
r e su l t s f r o m t h e o n l y l a r g e f r e e l a r v a w h i c h n o w r e m a i n e d t o m e 
( f o r t h e f e r n - p i n n u l e s o n w h i c h t h e larvae w e r e o r i g i n a l l y p l aced 
h a d d r i e d u p a n d no t h i r d spec imen c o u l d be d i s cove red ) . 
S t r u c t u r a l l y t h e l a r v a p r e s e n t e d no advance . I t t h e r e 
f o r e appea red t o m e necessary t o place i t u n d e r n e w c o n 
d i t i o n s i n v i e w of e x c i t i n g f u r t h e r p rog res s t o w a r d s sexua l 
m a t u r i t y a n d a d u l t g r o w t h . T o t r a n s f e r i t t o t h e b r o n 
chus o f a l i v i n g ca l f w o u l d , o f course, have been t h e 
c r u c i a l e x p e r i m e n t , b u t t h e hopelessness o f g e t t i n g a n y sat is
f a c t o r y r e s u l t f r o m t h i s s o l i t a r y t r a n s f e r d e t e r r e d m e f r o m t h e 
a t t e m p t . O n a l a r g e r scale, w i t h m a n y larvae, a p o s i t i v e issue 
w o u l d o f course p r o v e dec is ive . A c c o r d i n g l y , t he o n l y t h i n g I 
c o u l d do , i n p a r t i a l i m i t a t i o n o f n a t u r e , was t o t r y a n d i n d u c e 
some f u r t h e r changes b y p l a c i n g t h e l a r v a i n h u m a n sa l iva , 
k e p t w a r m a r t i f i c i a l l y . A s a first s tep I i m m e r s e d t h e c r e a t u r e 
i n a l i t t l e o f t h e sec re t ion a d d e d t o t h e glass s l ide , w h e n i t 
i m m e d i a t e l y d i s p l a y e d v e r y l i v e l y m o v e m e n t s , such as c o u l d 
o n l y be fitly d e s c r i b e d as f r a n t i c . T h i s e n c o u r a g e d me t o 
rep lace the s l ide u n d e r one o f t h e f e r n shades w i t h o u t a p p l y i n g 
a n y a d d i t i o n a l heat . I t h e n l e f t i t . 

A t 12.30 p . m . I se lected t h r e e o f t h e e leven w o r m s l o d g e d i n 
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the i n f e s t ed ea r th , namely , t w o f r o m the j a r a n d one f r o m the 
closed p h i a l , and made a microscopic e x a m i n a t i o n of t h e i r 
respect ive i n t e s t i na l contents . I n one of the w o r m s f r o m t h e 
j a r I f o u n d several embryos c lear ly re fe rab le t o m y s t rongy le s , 
t h e i r s t r uc tu r e s h o w i n g scarcely any advance u p o n t h a t e x h i 
b i t e d b y t h e embryos i n the m o u l d i t se l f . T h e weather was 
n o w excessively co ld and the larvae were m o t i o n l e s s ; never the
less, t h e a p p l i c a t i o n o f w a r m t h showed t h a t t h e y were b y no 
means dead. T h e faecal m a t t e r ob ta ined f r o m t h e w o r m t h a t 
h a d l i v e d i n the p h i a l d i sp layed an immense n u m b e r of 
infusoriaa (Bacteria) w h i c h rushed about r a p i d l y over the f i e l d of 
the microscope. N o o ther s igns of l i f e were detected. 

O n the 2 n d of N o v e m b e r I f o u n d m y so l i t a ry s t r o n g y l e l a r v a 
a l ive , b u t i t s movements , t h o u g h ac t ive , were b y no means so 
ac t ive as on the prev ious day . N o f r e s h s t r u c t u r a l changes 
h a d occur red . 

A t noon on the 3 r d the l a r v a a t f i r s t l ay a lmos t mot ionless 
i n t h e now t h i c k and r o p y s a l i v a ; nevertheless, o n a p p l y i n g a 
t h i n glass cover i t s movements became t o l e r a b l y v i g o r o u s . 
D u r i n g i t s quiescent state I succeeded i n g e t t i n g a good v i e w 
of the caudal rays a n d o ther i m p e r f e c t l y developed organs , o f 
w h i c h I r e t a i n f igu res . 

H a v i n g n o w sat isf ied myse l f t h a t o ther new cond i t ions were 
necessary to enable the l a rva to a r r i v e at sexual m a t u r i t y , I 
sough t t o t r an s f e r i t t o a glass t u b e filled w i t h f r e s h saliva. T h i s 
t r a n s f e r was a ma t t e r of d i f f i c u l t y . A f t e r pass ing the t h i c k 
r o p y saliva i n t o the t ube , I examined the sl ide a n d f o u n d t h a t 
t h e l a r v a was gone. I conc luded i t was i n t h e t u b e , w h i c h , 
i n o rde r t o keep the contents w a r m , I subsequent ly c a r r i e d 
about concealed i n m y u n d e r - c l o t h i n g d u r i n g the day a n d p laced 
i n m y b e d d u r i n g t h e n i g h t . T h i s increase o f t e m p e r a t u r e , 
however , caused decompos i t ion of the s a l i v a ; so w h e n n e x t day 
I d i l i g e n t l y sought f o r m y e x p e r i m e n t a l nematode i t was n o 
w h e r e to be f o u n d . Thus t e r m i n a t e d m y observat ions on t h e 
first set of embryos , w h i c h had e n j o y e d t h e i r t e m p o r a r y s o j o u r n 
i n the i n t e s t i na l t r a c t of the e a r t h - w o r m , a n d w h i c h h a d c e r t a i n l y 
a f t e r w a r d s undergone a series o f m a r k e d s t r u c t u r a l a n d m o r 
p h o l o g i c a l changes, accompanied w i t h ecdysis. 

T h e weather h a d n o w been f o r several days e x c e e d i n g l y c o l d , 
b u t on the 4 t h a f avo rab l e change set i n , w h i c h l e d me t o hope 
t h a t I m i g h t be able to v e r i f y the f ac t s above r e c o r d e d . 
A c c o r d i n g l y , as a new p o i n t o f depar tu re , I r e - e x a m i n e d t h e 
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f i n e m o u l d , a n d a t once f o u n d m y e m b r y o s i n a h i g h s ta te o f 
a c t i v i t y . T h e m o u l d , h o w e v e r , a p p e a r i n g t o o m o i s t f o r t h e 
e a r t h - w o r m s , I p e r m i t t e d f u r t h e r e v a p o r a t i o n b e f o r e c l o s i n g t h e 
j a r w i t h a g lass cove r . F o u r days subsequen t ly I e x a m i n e d 
t h e i n t e s t i n a l c o n t e n t s o f t w o o f t h e e a r t h - w o r m s . I n one o f 
these , an i n c h i n l e n g t h , no pa ras i t e o f a n y k i n d c o u l d be de 
t e c t e d ; b u t i n t h e o t h e r , w h i c h was b e y o n d t h r e e inches i n 
l e n g t h , t h e r e w e r e n u m e r o u s Opalincp. besides several s t r o n g y l e 
e m b r y o s , t h e l a t t e r p r e s e n t i n g charac ters n o t v i s i b l y i n advance 
o f those s t i l l l i v i n g i n t h e m o u l d . A l l o f t h e m w e r e m o t i o n l e s s , 
as i f t h e y h a d n o t g o t ove r t h e shock p r o d u c e d b y p r e v i o u s 
c o l d . M o r e o v e r , t h e w e a t h e r h a d a g a i n become c o l d , a n d t h u s , 
w h e n I a g a i n i n s p e c t e d m y e x p e r i m e n t a l e m b r y o s l i v i n g i n t h e 
j a r , I also f o u n d t h e m m o t i o n l e s s , so d i f f e r e n t f r o m t h e i r 
b e h a v i o u r o n t h e 4 t h . H o w e v e r , s ince a f u r t h e r r e s u l t w i t h 
t h e e a r t h - w o r m e m b r y o s appeared poss ib le , I p l aced some o f t h e 
faecal m a t t e r , a l r e a d y asce r t a ined t o c o n t a i n a f e w of t h e m , o n 
t h e f r o n d s o f a t h o r o u g h l y m o i s t a n d d e w - c o v e r e d Asplenium 
bulbiferum. T h i s p l a n t was i n a f e r n - p a n w h i c h h a d t h e a d v a n 
t a g e o f cons ide rab le fire-warmth d u r i n g t h e day . W h e n , h o w 
ever , o n t h e 1 5 t h o f N o v e m b e r , I e x a m i n e d t h e faecal e a r t h 
r e m o v e d f r o m severa l o f t h e p i n n u l e s , I f a i l e d t o find a n y o f 
t h e e m b r y o s . P o s s i b l y t h e y h a d w a n d e r e d , f o r t h e e n t i r e 
f r o n d was cove red w i t h d e w - d r o p s , w h i c h was n o t t h e case w i t h 
t h e f e r n t h a t I h a d p r e v i o u s l y e x p e r i m e n t e d o n w i t h such sa t i s 
f a c t o r y r e su l t s . A t a l l events , w h e t h e r t h e y h a d w a n d e r e d o r 
h a d p e r i s h e d , t h e i r a p p a r e n t absence i n no w a y a f f ec t s m y p r e 
v i o u s r e c o r d ; a n d the m o r e so since o n l y a f e w h a d been obse rved 
i n t h e faecal m a t t e r . T h e smal lness o f t h e n u m b e r f o u n d i n t h e 
e a r t h - w o r m was also r e a d i l y accoun ted f o r . T h u s , w h e n a t 1.30 
p . m . o n t h e 1 5 t h I made a d i l i g e n t search f o r e m b r y o s i n severa l 
g r a i n s o f t h e fine m o u l d , n o t a s i n g l e y o u n g s t r o n g y l e c o u l d be 
de t ec t ed . P o s s i b l y t h e f r o s t o f t h e p r e v i o u s n i g h t h a d k i l l e d 
t h e m . T h e e a r t h - w o r m s w e r e s t i l l a l i v e a n d i n g o o d c o n d i t i o n . 

I n c o n c l u s i o n , I m a y observe t h a t eve ry e x p e r i m e n t e r w i t h 
h e l m i n t h s i s w e l l aware h o w u n f a v o r a b l e t h e w i n t e r season is 
f o r t h i s k i n d o f research . I f a r e p e t i t i o n o f t h i s i n q u i r y i n t h e 
s p r i n g o r s u m m e r s h o u l d c o n f i r m these re su l t s , i t w i l l p r o v e a 
c lear a n d s u b s t a n t i a l a d d i t i o n t o o u r k n o w l e d g e o f t h e deve lop 
m e n t o f t h e s t r o n g y l e s . M e a n w h i l e , I t h i n k t h a t t h e da t a 
above g i v e n r e n d e r i t h i g h l y p r o b a b l e t h a t t h e larvae o f t h e 
h o o s e - p r o d u c i n g s t r o n g y l e (S. micrurus) are pass ive ly t r a n s -
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f e r r e d to the bodies of set igerous annel ids , w h i c h are t hus ca l led 
u p o n to act as i n t e r m e d i a t e hosts. I f th i s be so, i t is f u r t h e r 
ce r t a in t h a t i m p o r t a n t s t r u c t u r a l changes w i t h ecdysis f o l l o w 
a f t e r t h e i r escape f r o m the ea r th -worms or o ther annel ids , 
mo i s tu re , dew, or wa t e r b e i n g essential t o the p e n u l t i m a t e 
stage of g r o w t h . F i n a l passive t ransference , e i the r w i t h 
f r e s h f o d d e r f r o m swampy g rounds , or , i t may be, f r o m p o n d 
wa te r , u l t i m a t e l y enables t h e m t o acquire t h e i r d e f i n i t e sexual 
f o r m , size, a n d o ther a d u l t character is t ics . 

A c c o r d i n g to M e g n i n i t is n o t t h e Strongylus filaria, b u t a 
h i t h e r t o u n k n o w n and t o t a l l y d i s t i n c t species (Strongylus minu-
tissimus) w h i c h occasions pneumon ia i n A l g e r i a n sheep. I n 
E n g l a n d the paras i t ic b r o n c h i t i s a f f e c t i n g sheep is gene ra l ly 
ca l led the " l a m b disease." T h i s is u n f o r t u n a t e , because m a n y 
o ther parasites prove des t ruc t ive to l ambs . One of the mos t 
i n j u r i o u s species is Strongylus contortus, i n f e s t i n g the t r u e 
s tomach, w h i l s t S. hypostomus, o c c u p y i n g the smal l in tes t ines , 
is a lmost equal ly obnoxious to the ovine bearer. B y L e u c k a r t 
and others t h i s las t -named w o r m is r e ta ined i n D u j a r d i n ' s genus 
Dochmius, i n w h i c h genus another species occurs (D. cernuus). 
T h i s w o r m is qu i t e d i s t i nc t , b u t n o t r e ad i l y d i s t i ngu i shab le b y 
t h e naked eye alone. I t occasionally occupies the uppe r p a r t 
o f the colon, as w e l l as the l o w e r end o f t h e s m a l l in t e s t ine . 
A ra re r i n t e s t i na l w o r m i n l ambs is the Strongylus filicollis. 
Several o ther s t rongyles i n f e s t t h e o x (S. radiatus, S. inflatus, 
S. gigas), goa t (S. venulosus), a n d s tag (S. ventricosus). 

A s showing the e x t r a o r d i n a r y prevalence a n d destruct iveness 
of entozoa i n cer ta in countr ies , I w i l l adduce an ins tance i n 
w h i c h m y o p i n i o n was requested and g i v e n some f i v e years 
since. M y i n f o r m a n t s ta ted the case somewhat i n t h e f o l l o w i n g 
manne r : — O n a f a r m i n N e w S o u t h W a l e s , and l y i n g abou t 200 
mi les t o the n o r t h - w e s t of Sydney , on t h e T r a f a l g a r t r i b u t a r y 
of t he Macquar i e r i v e r , out o f a f l o c k of about 8000 sheep no less 
t h a n 1200 have per i shed . I n m a n y instances p o s t - m o r t e m 
examina t ions were made, worms appea r ing i n a l l cases to be the 
cause of dea th . The re were f o u r k i n d s of parasi tes present . 
T h e mos t numerous were r e d and w h i t e , " m a r k e d l i k e a 
ba rber ' s p o l e . " These occur red c h i e f l y i n t h e f o u r t h s tomach 
a n d commencement o f the duodenum, b u t some w e r e f o u n d 
t h r o u g h o u t the en t i r e l e n g t h of the s m a l l i n t e s t i ne . A second set 
compr i sed sma l l b l ack w o r m s , r e s e m b l i n g needles, sca t tered o n l y 
i n the l u m e n of the in tes t ines . T h e t h i r d set were t a p e w o r m s , 
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each b e i n g severa l f a t h o m s i n l e n g t h . T h e f o u r t h set was m a d e 
u p o f w h i t e t h r e a d w o r m s , i n d i v i d u a l l y m e a s u r i n g t w o inches i n 
l e n g t h . These o c c u p i e d t h e b r o n c h i a l t ubes , a n d w h e r e charac
t e r i s e d b y m y i n f o r m a n t as " t h e m o s t d e a d l y o f a l l . " W i t h o u t 
t h e a i d o f spec imens I a t once r e c o g n i s e d these b r i e f d i a g n o s t i c 
c h a r a c t e r s as seve ra l ly r e f e r r i n g t o Strongylus contortus, Doch-
nrius hypostomus, Tcenia expansa, a n d Strongylus filaria. 

W h a t t h e i n q u i r e r d e s i r e d a t m y hands was " f u l l i n f o r m a 
t i o n r e s p e c t i n g t h e g e n e r a l p r i n c i p l e s t o be c a r r i e d o u t i n v i e w 
o f t h e p r e v e n t i o n o f t h i s p a r a s i t i c disease, r e g a r d b e i n g h a d t o 
t h e d i f f i c u l t y o f finding a n y f o o d b u t pas tu re , t o t h e n u m b e r o f 
a n i m a l s t o be t r e a t e d , a n d t o t h e n o t u n f a v o r a b l e c i r c u m s t a n c e 
t h a t t h e r u n i s d i v i d e d b y f e n c i n g t o a g r e a t e x t e n t . " I was 
also r e q u e s t e d t o e x p l a i n t h e bes t modes o f t r e a t m e n t , b e i n g a t 
t h e same t i m e i n f o r m e d t h a t t u r p e n t i n e d r e n c h i n g s h a d a l ready 
been e m p l o y e d w i t h o n l y " p a r t i a l l y e f f e c t i v e " r e su l t s . I was 
also e x p e c t e d t o g i v e n u m e r o u s a n d v a r i e d fo rmula s , t o be t r i e d 
i n succession, s u p p o s i n g t h e first s h o u l d f a i l . O f course, i t s h o u l d 
h a v e been k n o w n t h a t I n e i t h e r p r e sc r i be m e d i c i n e s n o r accept 
fees i n respec t o f a n i m a l p a t i e n t s ; b u t , as i n t h i s i n s t ance 
m y o p i n i o n was p e r m i t t e d t o assume t h e f o r m o f a " w r i t t e n 
s c i e n t i f i c r e p o r t , " I was pleased t o have an o p p o r t u n i t y o f c o m 
m e n t i n g f r e e l y a n d f u l l y o n t h e s i gn i f i c ance o f t h e f a c t s sub 
m i t t e d . M y adv ice t o o k t h e f o r m o f a l o n g r e p o r t , w h i c h m i g h t 
he re be u s e f u l l y g i v e n in extenso w e r e i t n o t s o m e w h a t o f t h e 
n a t u r e o f a p r i v a t e a n d p r i v i l e g e d c o m m u n i c a t i o n . I have n o 
d o u b t t h a t t h e s t o c k o w n e r w o u l d be p leased t h a t I s h o u l d 
u t i l i s e h i s r e m a r k a b l e " case " f o r t h e b e n e f i t o f a g r i c u l t u r i s t s 
a n d o t h e r s ; b u t i t i s f o r h i m t o p u b l i s h t h e " o p i n i o n " as i t 
s tands , s h o u l d he t h i n k fit t o do so. 

P r a c t i c a l m e n , o n r e a d i n g t h e f e w f o r e g o i n g p a r t i c u l a r s , w i l l 
p e r ce ive t h a t one o f t h e p r i n c i p a l obstacles t o success i n cases 
o f t h i s k i n d l i es i n t h e c i r c u m s t a n c e t h a t a r t i f i c i a l f o o d can o n l y 
b e p r o c u r e d w i t h d i f f i c u l t y . W h e r e t h e source o f t h e disease 
is associa ted w i t h t h e p a s t u r e - s u p p l y , a n y t r e a t m e n t , h o w e v e r 
e f f e c t u a l f o r a t i m e , can o n l y be f o l l o w e d b y p a r t i a l l y sat is

f a c t o r y r e su l t s . 
T h e d e s t r u c t i v e p o w e r s o f any , one o f t h e a b o v e - m e n t i o n e d 

paras i tes b e i n g s u f f i c i e n t t o p r o d u c e a f a t a l l amb-disease , i t i s 
c lea r t h a t w h e n t w o o r m o r e o f these p a r t i c u l a r species a t t a c k 
t h e i r v i c t i m i n cons ide rab le n u m b e r s , t h e ov ine -bea re r has 
l i t t l e chance o f r e c o v e r y . T h e i n t e s t i n a l s t r o n g y l e s , b y means 
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of t h e i r o r a l a r m a t u r e , b e h a v i n g as v e r i t a b l e leeches, w i l l , i f n o t 
expe l led i n good t i m e , p roduce a r a p i d l y f a t a l anaemia, prec ise ly 
i n the same way as the h u m a n Anchylostomum o f t h e t r o p i c s . 

T h e w o r s t of d e a l i n g w i t h t h i s sheep-parasite is t h a t i t w i l l 
n o t succumb to o r d i n a r y doses of salines l i k e the s tomach s t r o n 
g y l e ; moreover , t he l i t t l e " leech-l ike wounds w i l l p r o b a b l y 
b leed a f t e r the parasites have been compe l l ed to abandon t h e i r 
h o l d . P r e v e n t i o n is be t t e r t h a n cure . A c c o r d i n g l y , I sough t 
t o e x p l a i n the o r i g i n o f these creatures, and i n w h a t possible 
ways t h e g e r m s of the var ious species c o u l d be des t royed , o r a t 
least l i m i t e d i n number s . 

A s t o the d rugs and inha la t ions t o be emp loyed , i t w o u l d 
be d i f f i c u l t to advise any more e f fec t ive t h a n those c o m m o n l y 
i n vogue , t h e grea t t h i n g b e i n g t o ef fec t changes of pas ture 
a n d g r o u n d , to l o o k to the p u r i t y of the wa te r - supp ly , a n d t o 
supp ly t h e best k i n d s of n o u r i s h m e n t a f t e r ac t ive t r e a t m e n t . 
T h e diseased animals should , f r o m the v e r y f i r s t , be separated 
f r o m t h e i r companions, because the amoun t of g e r m d i s t r i b u t i o n 
is t he reby g r ea t l y lessened. They shou ld be a t once d renched 
or t r ea t ed b y i n h a l a t i o n (as the paras i t ic na tu re o f t h e a t t ack 
requ i res ) , a n d the enclosure i n w h i c h the an imals have been 
t e m p o r a r i l y housed should be t h o r o u g h l y scoured w i t h b o i l i n g -
h o t wa te r i m p r e g n a t e d w i t h salt . 

T h e nomenc la tu re of the paras i t ic diseases o f an imals is 
excessively vague. Thus , apropos t o the case above recorded , I 
m a y m e n t i o n t h a t an A m e r i c a n v e t e r i n a r y p r a c t i t i o n e r appeared 
to be m u c h shocked t h a t I shou ld have h a d t h e t e m e r i t y to speak 
of f o u r d i s t i n c t k i n d s of lamb-disease. I t is i n t h i s w a y t h a t 
p r a c t i c a l m e n o f t e n c o m m i t serious mis takes by r o l l i n g t o g e t h e r 
disorders t h a t are t o t a l l y d i s t i n c t . I f i t were t r u e t h a t ep izod ty 
i n l ambs is exc lus ive ly due to Strongylus filaria, t h e n p ro fes 
sionals m i g h t a p t l y speak of the paras i t i c b i ' onch i t i s o f y o u n g 
sheep as lamb-disease ; b u t we n o w k n o w t h a t several o t h e r 
h e l m i n t h s p rove t e r r i b l y f a t a l t o l ambs , occas ioning dea th i n 
t o t a l l y d i f f e r e n t ways . I n one set o f cases t h e an imals are 
a s p h y x i a t e d ; i n another set t h e y become f a t a l l y anaemic; a n d 
i n a t h i r d set t h e y p e r i s h f r o m the sever i ty of ne rvous r e f l e x 
i r r i t a t i o n s . L a s t l y , i t may be r e m a r k e d t h a t , i n v i e w of t h e 
successful managemen t of t h e paras i t ic d isorders o f an ima l s , 
t h e v e t e r i n a r y p r a c t i t i o n e r m u s t necessari ly be g u i d e d b y t h e 
same genera l p r i n c i p l e s as t h e phys i c i an . F o r m y s e l f , I m a y 
say t h a t I have h i t h e r t o des igned ly w i t h h e l d m a n y p r a c t i c a l h i n t s 
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w h i c h a l o n g e x p e r i e n c e w i t h h u m a n p a t i e n t s s u g g e s t e d , n o t 
w i s h i n g t o appear t o d i c t a t e t o those w h o are c o n s t a n t l y s ee ing 

a n i m a l s . H o w e v e r , s ince ( c o n t r a r y t o m y o w n w i s h e s ) i t has 
h a p p e n e d t h a t b o t h p r o f e s s i o n a l m e n a n d a g r i c u l t u r i s t s h a v e 
n o t o n l y i n v i t e d m e t o g i v e o p i n i o n s , b u t have , a t v a r i o u s t i m e s , 
a s k e d m e t o p r e s c r i b e , i t seems t h e r e can have b e e n n o i m p r o 
p r i e t y i n p u b l i s h i n g m y v i e w s o n t h i s s u b j e c t . C e r t a i n l y I 
h a v e h a d n o p r o f e s s i o n a l m o t i v e s t o serve. 

O f t h e f e w n o n - s t r o n g y l o i d nematodes , one o f t h e c o m m o n e s t 
i s Trichocephalus affinis. I have o b t a i n e d t h i s w o r m f r o m t h e 
g i r a f f e , a n d t h e pa ras i t e m a y be sa id t o i n f e s t a l l r u m i n a t i n g 
a n i m a l s , n o t e x c l u d i n g even t h e camels a n d l l a m a s . A s b e f o r e 
r e m a r k e d , t h e w h i p w o r m has been k n o w n t o p r o d u c e severe 
s y m p t o m s i n m a n , a n d i t occasions e c scour " i n t h e sheep. T h e 
eyes o f c a t t l e are occas iona l l y i n f e s t e d b y Filaria lacrymalis 
a n d F. papillosa. T h e las t n a m e d is t h e c o m m o n e y e - w o r m 
o f t h e horse . O n F e b . 2 7 t h , 1875 , D r E d w a r d L . M o s s , o f 
H . M . S . " A l e r t , " b r o u g h t m e t h r e e examples o f a n e m a t o d e 
w h i c h I r e f e r r e d t o Filaria terebra. D r M o s s o b t a i n e d these 
paras i tes i n 1874 , d u r i n g t h e t i m e t h a t he h a d cha rge o f t h e 
N a v a l H o s p i t a l a t E s q u i m a l t , V a n c o u v e r ' s I s l a n d . T h e y occu 
p i e d t h e a b d o m i n a l c a v i t y o f t h e b l a c k - t a i l e d deer (Gervus 
columbianus). T h e w o r m s w e r e m o s t l y f o u n d l y i n g a m o n g s t 
t h e co i l s o f t h e s m a l l i n t e s t i n e . T h e y w e r e n o t a t t a c h e d t o t h e 
p e r i t o n e a l m e m b r a n e . D r M o s s h a d shot seventeen deer i n a l l , 
t h e males a n d f e m a l e s b e i n g i n a b o u t equa l p r o p o r t i o n ; neve r 
theless , n o t one o f t h e b u c k s showed a n y t r ace o f t h e presence 
o f these entozoa . T h i s absence o f paras i tes i n t h e m a l e deer 
i s n o t e w o r t h y . H i t h e r t o t h e w o r m appears t o have been 
o b s e r v e d i n t h e r e d deer (G. elayphus), a n d b y N a t t e r e r i n t h r e e 
species o f A m e r i c a n roe (G. rufus, G. simplicicornis, a n d G. 
nambi). T w o of t h e w o r m s m e a s u r e d each a b o u t 2\" i n l e n g t h , 
t h e t h i r d e x c e e d i n g 3 " T h e y d i s p l a y e d i n p r o f i l e t w o p r o m i 
n e n t o r a l papil lae. P r o b a b l y t h e r e w e r e f o u r of these processes, 
such as D u j a r d i n d e s c r i b e d i n h i s Filaria cervina, w h i c h , 
a c c o r d i n g t o D i e s i n g , i s a s y n o n y m . T h e y a l l possessed 

s p i r a l l y t w i s t e d t a i l s . 
A m o n g s t t h e a r a c h n i d a n paras i tes o f r u m i n a n t s h a v i n g 

en tozoa l h a b i t s are Pentastoma denticulatum a n d P. constrictum. 
T h e f o r m e r l a r v a l w o r m is excess ively c o m m o n i n ca t t l e , sheep, 
deer , a n d an te lopes . A c c o r d i n g t o R h i n d , t h e a d u l t w o r m 
(P tanioides) also i n f e s t s t h e sheep. T h e P . constrictum has 
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h i t h e r t o o n l y been f o u n d i n the g i r a f f e . O n the 10 th F e b r u a r y , 
1859, I ob t a ined numerous examples (P. denticulatum) f r o m a 
bubale (Antilope bubalis) w h i c h d ied at the Z o o l o g i c a l Socie ty ' s 
Gardens. The grea ter n u m b e r occupied the surface of the 
l ungs a n d i n t e s t i n e s ; some f e w , however , were enclosed i n 
cysts beneath the p leura . I n the s p r i n g o f 1860 I also p r o 
cured several specimens f r o m the abdomen of a cape g u e v i 
(Gephalopus pygmceus). 

T h e ectozoa of r u m i n a n t s have rece ived m u c h a t t e n t i o n , b u t 
I can mere ly ind ica te t h e k n o w n f o r m s . F o l l o w i n g M e g n i n ' s 
c lass i f ica t ion we have three w e l l - m a r k e d var ie t ies of t h e acarine 
genus Sarcoptes (S. scabiei, va r . ovis, va r . caprce, a n d va r . 
cameli), t w o var ie t ies of Psoroptes ( P . longirostris, va r . bovis 
a n d ovis), and Ghorioptes spathiferus. T h i s last is t h e t r u e 
mange m i t e o f the o x (or Symbiotes bovis of Ger l ach) . A 
v a r i e t y of the f o l l i c l e m i t e in fes t s t h e sheep (Demodex follicu
lorum, va r . ovis). N u m e r o u s species of t i c k (Ixodidce) have 
been more or less f u l l y descr ibed. Of these we have the Cara-
par tos of the Por tuguese (Ixodes bovis), a t t a c k i n g ca t t le ; t he I . 
reduvius, a t t a c k i n g sheep ; the I . plumbeus, said to a t t a c k 
l a m b s ; the I . albipictus a n d I . unipictus, f o u n d on the moose-
deer. P r o b a b l y t h i s species also a t tacks ca t t le . A mos t 
h o r r i b l e a rachnidan is f o u n d on camels. I a l lude to Galeodes 
araneoides b e l o n g i n g to the Solpugidce. T h i s parasi te w i l l b i t e 
severely any person w h o a t t emp t s to d i s lodge i t f r o m the bearer . 
T u r n i n g to t h e insects, we find r u m i n a n t s l i ab l e t o be annoyed 
a l i k e b y flies (Diptera), fleas (Aphaniptera), a n d l i ce (Hemiptera). 
Var ious species of f o u r d i f f e r e n t f ami l i e s of f l ies are ap t t o p rove 
t roublesome. Of the CEstridce, a t t a c k i n g the ox , we have Hypo-
derma bovis, whose larvae f o r m t u m o u r s or warb le s o n the back ; 
also H. lineata, Dermatobia noxialis, a n d Gephenomyia bovis 
( m i h i ) . The larvae of the l a t t e r reside a t t he r o o t of the t o n g u e 
a n d ad jacen t par t s . I n the sheep we have CEstrus ovis, CE. pur-
pureus, a n d Hypoderma lineata. V a r i o u s species also a t t a c k 
goats and antelopes. D r K i r k presented me w i t h specimens of 
(Es t rus f r o m the f r o n t a l sinuses of a har te-beest or caama, a n d 
t h e y have also been ob ta ined f r o m the sassabe, the saiga or colus, 
f r o m the gnoo, and f r o m the b r i n d l e d gnoo, k o k o o n or g o r g o n . 
M r Charles D a n f o r d presented me w i t h several bo t s f r o m an 
i b e x . One o r more species of Hypoderma have l i k e w i s e been 
r e m o v e d f r o m the gazelle a n d o ther antelopes. T h e deer t r i b e 
are m u c h a t t acked b y bots . I n the r e d deer we have Hyp. actceon 
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a n d U. diana, a species also i n f e s t i n g t h e e l k . T h e t h r o a t - g r u b s 
are Gepdi. mjibarbis a n d Pharyngomyia picta ; a n o t h e r species, 
also o c c u r r i n g i n t h e f a l l o w deer , Geplx. ulrichii, i n f e s t s t h e e l k , 

a n d 0. stimulator t h e roe , t h e l a s t - n a m e d deer b e i n g also i n f e s t e d 
b y Hyp. diana. A t h r o a t - f l y i n f e s t s t h e r e i n d e e r , w h i c h is also 
f r e q u e n t l y a t t a c k e d b y Hyp. tarandi. Spec imens o f t h e l a t t e r 
w o r m have been o b t a i n e d b y D r M u r i e a t t h e Z o o l o g i c a l Ga rdens . 
T h e H u n t e r i a n M u s e u m also con ta in s these a n d o t h e r species o f 
b o t s , p r e s e n t e d b y m y s e l f i n M r A n d r e w M u r r a y ' s n a m e . A 
subcu taneous b o t has been f o u n d i n t h e m u s k - d e e r . A t h r o a t -
b o t (G. maculata) i n f e s t s t h e d r o m e d a r y . 

I n r e g a r d t o t h e so -ca l led f r e e d i p t e r o u s paras i tes a n d o t h e r 
n o x i o u s insec ts t h a t a t t a c k r u m i n a n t s , t h e i r n a m e is l e g i o n . 
One o f t h e w o r s t is t h e tsetse (Glossina morsitans), i m m o r t a l i s e d 
b y L i v i n g s t o n e . O f t h e Muscidce w e have t h e o x - f l y (Musca 
bovina), t h e sheep - f l y (Af. casar), a n d t h e e x e c u t i o n e r (Af . car-
nifex). O f t h e Tabanidce w e have T bovinus a n d T. autumn alis, 
Ghrysops ceecutiens, a n d t h e a l l i e d Asilus crabroniformis (Asi-
lidce). A m o n g s t t h e spec ia l ly n o x i o u s insec ts m u s t also be 
p l a c e d Stomoxys calcitrans a n d Rhagio columbaschensis. T h i s 
fly p roves f e a r f u l l y d e s t r u c t i v e t o c a t t l e i n H u n g a r y a n d Se rv ia . 
L a s t l y , I c a n o n l y f u r t h e r m e n t i o n t h e c o m m o n Melophagus 
ovinus. T h i s i s n o t h i n g m o r e t h a n a g i g a n t i c louse , w h i c h 
f r o m l o n g use a g r i c u l t u r i s t s a n d v e t e r i n a r i a n s pe r s i s t i n c a l l i n g 
t h e sheep - t i ck . I t b e l o n g s t o t h e Hippoboscidce, t h e m e m b e r s 
o f w h i c h f a m i l y o n l y a t t a c k q u a d r u p e d s a n d b i r d s . A s r e g a r d s 
t h e l i c e (Anoplura), I have t o m e n t i o n Hamatopinus vituli o f t h e 
ca l f , H. eurysternus o f c a t t l e , a n d H. stenopsis o f t h e g o a t ; also 
Trichodectes scalaris, T. sphcerocephalus, a n d T. caprce. These 
i n f e s t t h e o x , sheep, a n d g o a t , r e s p e c t i v e l y . 

F o r some accoun t o f t h e p r o t o z o a l paras i tes (Psorospermice, 
& c . ) i n f e s t i n g t h e flesh o f r u m i n a n t s I m u s t r e f e r t h e r eade r t o 
B o o k I , S e c t i o n I V , P a r t V I o f t h i s t r ea t i s e . 
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R o t i n S h e e p / ' f r o m ' Car l i s le J o u r n . / i n ' E d i n . V e t . R e v . / 
1 8 6 3 . — B a i l l e t , " F i l a r i a e i n the E y e o f an O x / ' f r o m ' J o u r n . 
des V e t . d u M i d i / i n ' V e t e r i n a r i a n / v o l . x x x i , p . 703, 1858 .— 
Barnett, J., " H y d a t i d s i n the L i v e r o f a C o w / ' & c , ' V e t e r i 
n a r i a n / 1865, p . 2 3 6 . — B e a l e , L. S., " O n En tozoa (?) i n t h e 
Musc les of A n i m a l s des t royed b y t h e Ca t t l e P l a g u e , " ' M e d . 
T imes a n d G a z . / J an . 20, 1866, p . 5 7 ; see also " A n n o t a t i o n , " 
' L a n c e t / J an . 13, 1866, p . 45 , a n d ' T h e Microscope i n M e d i 
c i n e / 4 t h ed i t . , 1 8 7 8 . — B e n e d e n (see V a n B e n e d e n ) . — B o l l i n g e r , 
0., " Echinococcus multilocularis i n der L e b e r des R i n d e s , " 
' Deu t s ch . Ze i t sch r . f . T h i e r m e d . / i i , 1876, s. 1 0 9 . — B r a u e r (see 
B i b l . N o . 5 0 ) . — B u g n i o n , E., " Sur l a pneumonie vermineuse des 
a n i m a u x domes t iques , " ' Compt . R e n d , de l a r e u n i o n de l a Soc. 
H e l v e t . / A n d e r m a t t , 1 8 7 5 . — C h a i g n a u d , " W o r m s i n t h e Eyes 
of Oxen ( w i t h r e m a r k s b y D e s m a r e t s ) , " f r o m t h e F\rench, i n 
' V e t e r i n a r i a n / v o l . i , p . 77, 1828 .—Gobbold , " Descr . o f a n e w 
T r e m a t o d e f r o m the G i r a f f e , " ' Rep . of Glasgow M e e t i n g of 
B r i t . A s s o c . / 1854, a n d i n ' E d i n . N e w . P h i l o s o p h . J o u r n . / 
1855.—Idem, " O n F l u k e s , " ' I n t e l l e c t u a l O b s e r v e r / F e b . , 1862. 
— I d e m , " T h e c o m m o n L i v e r E n t o z o o n of C a t t l e , " ibid., M a r c h , 
1 8 6 2 . — I d e m , " T h e W h i p w o r m of R u m i n a n t s , " ibid., D e c , 
1 8 6 3 . — I d e m , " Parasi te- larvae," ibid., M a r c h , 1 8 6 3 . — I d e m , " O n 
the Measles of Ca t t l e a n d Sheep " (see var ious papers q u o t e d i n 
B o o k I , B i b l . N o . 1 3 ) . — I d e m , " O n the Ca t t l e -P lague Bodies 
(spur ious E n t o z o a ) , " see B i b l . N o . 4 1 . — I d e m , " O n t h e F l u k e 
Parasi tes of our F o o d - p r o d u c i n g R u m i n a n t s , " L e c t . i v o f t h e 
Can to r series, p u b . i n ' J o u r n . S o c A r t s / 1 8 7 1 . — I d e m , " R e 
m a r k s ( & c ) i n ref . t o the M a n a g e m e n t of Sheep s u f f e r i n g f r o m 
N e m a t o i d W o r m s , " ' V e t e r i n a r i a n / Oc t . , 1 8 7 6 . — I d e m , " R e c o r d 
of p r e l i m i n a r y E x p e r i m e n t s w i t h the E g g s a n d E m b r y o s o f t h e 
H u s k - p r o d u c i n g S t r o n g y l e of the C a l f , " ibid., D e c , 1 8 7 5 . — I d e m , 
i n ' E n t o z o a / p p . 1 4 5 - 1 8 3 ; also i n ' M a n u a l / a n d i n t h e chap. 
o n " Paras i t ic Diseases " c o n t r i b u t e d t o ' W i l l i a m s ' P r i n c i p l e s 
of V e t . M e d . ' — I d e m , " R e m a r k s o n P r o f . P e r r o n c i t o ' s R e 
searches," ' V e t e r i n a r i a n / D e c , 1 8 7 7 . — I d e m , ' A m p h i s t o m e s o f 
the O x / see B i b l . N o . 5 1 . — Cooper, J., " T h r e e Cases o f 
Ccenurus i n Ca lves , " ' V e t e r i n a r i a n / 1865, p . 3 5 7 . — C o p e m a n , A., 
" H y d a t i d s i n t h e B r a i n o f L a m b s , " ' V e t . R e c o r d / v o l . i i i , 
p . 337, 1 8 4 7 . — C o x , W., " T a e n i a i n L a m b s , " ' V e t e r i n a r i a n / 
v o l . x x v i i i , p . 446 , 1 8 5 5 . — C r e p l i n , f i g . of Amphist. crumeni-
fcrum, i n ' W i e g m a n n ' s A r c h i v / 1817, t ab . i i , s. 3 0 . — C r i s p , E., 
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" O n t h e ' L a m b - d i s e a s e , ' o f w h i c h Paras i t es i n t h e L a n g s are 
g e n e r a l l y t h e Cause o r C o n s e q u e n c e / ' r e p r . f r o m ' J o u r n . o f 
B a t h a n d W e s t o f E n g l a n d Soc. , ' i n J u l y t o O c t o b e r N o s . o f 
' E d i n . V e t . R e v . / 1 8 6 3 . — Idem, " N o t e o n Str. filarial," ' P r o c . 
Z o o l . S o c . / 1 8 5 6 . — D a n f o r d (see C o b b o l d , B i b b N o . 5 2 ) . — D e 
Reck, " O n t h e D r a c o n c u l e (Strong, filaria aid veinulosus ?) o f 
L a m b s / ' f r o m ' A n n . de L o g e l i n / i n ' V e t e r i n a r i a n / v o l . v , 
p . 5 2 1 , 1 8 3 2 . — U u p l e u n e , " H y d a t i d s i n t h e B r a i n o f an H e i f e r , " 
f r o m ' M e m . de l a Soc. V e t . d u C a l v a d o s / i n ' V e t e r i n a r i a n / 
v o l . i x , p . 115, 1 8 3 6 . — B u p u y , " A n H y d a t i d i n t h e L u m b a r 
p o r t i o n o f t h e S p i n a l M a r r o w o f a L a m b , a g e d e i g h t e e n 
m o n t h s , " f r o m ' J o u r n . T h e o r i q u e e t P r a t . / i n ' V e t e r i n a r i a n , ' 
v o l . i v , p . 285 , 1 8 3 1 . — E n g e l m e y e r , ' T h i e r a r z t l i c h e W o c h e n -
s c h r i f t / 1850 , p . 1 9 1 . — F i n d e i s e n , " E c h . i n de r L u n g e , " ' R e p e r t . 
f . T h i e r h e i l k u n d / 1875, s. 4 8 . — F r y , J., " W o r m s i n t h e T r a c h e a 
(of c a t t l e ) , " ' T h e H i p p i a t r i s t / v o l . i i i , p . 5, 1 8 3 0 . — F u r s t e n b e r g , 
" O n Pent, tanioides o f t h e Sheep , " ' E d i n . V e t . R e v . / 1863 . 
— G a m g e e , J., " O n P a r a s i t i c Diseases ," e x t r . f r o m h is ' R e p . 
t o t h e P r i v y C o u n c i l / ' E d i n . V e t . R e v . / D e c , 1 8 6 3 . — Idem, 
" O n C a t t l e Diseases ( i n c l u d i n g those p r o d u c e d b y E n t o z o a ) , " 
f r o m l e t t e r s i n t h e ' T i m e s ' o f O c t . 22 , N o v . 10 a n d 13, & c . ; 
i n ' E d i n . V e t . R e v . / D e c , 1 8 6 3 . — Idem, " O n Diseased M e a t 
(espec ia l ly i n r e l a t i o n t o T r i c h i n a ) , " ' P o p . S c i . R e v . / J a n . , 
1 8 6 4 . — I d e m , " O n S t u r d y i n Sheep ( w i t h f i g s , f r o m V a n 
B e n e d e n , L e u c k a r t , a n d C o b b o l d ) , " ' E d i n . V e t . R e v . / v o l . i , 
p . 410 , 1 8 5 9 . — I d c o i , " G l e a n i n g s f r o m t h e Researches o f 
E s c h r i c h t , H a u b n e r , A . T h o m s o n , & c , r e s p e c t i n g t h e O r i g i n 
a n d D e v e l o p m e n t o f t h e E n t o z o a , " ' V e t e r i n a r i a n / 1 8 5 5 . — 
Giacomini (see B i b l . N o . 1 3 ) . — G u l l i v e r , " O n t h e S t r u c t u r e o f 
t h e E n t o z o a b e l o n g i n g to t h e genus C y s t i c e r c u s , " ' M e d . - C h i r . 
T r a n s . / ' L o n d . M e d . G a z . / a n d ' L a n c e t / 1 8 4 0 - 1 1 . — I d e m , 
" N o t e s o n t h e O v a o f Dist. hepaticum, a n d o n c e r t a i n Cor 
puscles o b t a i n e d f r o m t h e genus C y s t i c e r c u s , " ' P r o c . Z o o l . 
S o c . / M a r c h , 1840 , a n d i n ' A n n . N a t . H i s t . / v o l . v i , 1 8 4 1 ; 
also ' M o n t h . J o u r n . M e d . S c i . / v o l . i i , 1842 , a n d ' M i c r o s . 
J o u r n . a n d S t r u c t . R e c . / p . 95 , 1 8 4 2 . — H e w l e t t (see B i b l . N o . 
1 3 ) . — H o l m e s , J., " F i l a r i a i n t h e B r o n c h i o f a C a l f , " ' V e t . 
R e c , ' v o l . i , p . 125, 1 8 1 5 . — H u n t e r , J., " I l e u m of a R u m i n a n t 
c o n t a i n i n g A c e p h a l o c y s t H y d a t i d s ; " see d e s c r i p t i o n of p r epa ra 
t i o n N o . 863 i n t h e ' Ca t a logue o f M u s . R o y . C o l l . S u r g . L o n d . ' 
( " P a t h o l o g y , " v o l . i i , p . 2 0 1 ) , 1847 —Idem, " H y d a t i d i n t h e 
H u m e r u s o f a n O x " (ibid., p r e p . N o . 8 6 1 ) . — I d e m , " O n 

23 
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H y d a t i d s of t h e S h e e p / ' i n supp. to his paper o n ' H u m a n 
H y d a t i d s / i n ' T rans , of Soc. f o r the I m p r o v e m e n t , & c . / v o l . i , 
1793, p . 3 4 . — H u x l e y , " O n t h e A n a t o m y a n d D e v e l o p m e n t of 
Echinococcus ( f r o m a Z e b r a ) / ' ' P roc . Z o o l . Soc . / and ' A n n . 
N a t . H i s t . / 1852 .— KarJceek, W. F., " No tes o n t h e Rot (or lies 
of the Corn i sh g r az i e r s ) , " ' V e t e r i n a r i a n , ' v o l . i v , p . 573, 1 8 3 1 . 
— K i n g , F., " O n the P r o p a g a t i o n of R o t (by means of the eggs 
of Fasc. hepatica) i n Sheep," ' V e t e r i n a r i a n / v o l . i x , p . 95, 1836. 
— K r a b b e , " Husdyrenes I n d v o l d s o r m e , " ' T i d s s k r i f t f o r V e t . ' 
(See also m y not ice of t h e m e m o i r i n ' L o n d . M e d . R e c ' f o r 
1872 ; repr . i n ' V e t e r i n a r i a n / M a y , 1 8 7 3 . ) — K i i c h e n m e i s t e r (see 
B i b l . N o . 1 3 ) . — L e a v e r , T., " Cases of t h e H u s k ( f r o m w o r m s ) 
i n C a t t l e , " ' V e t e r i n a r i a n / v o l . i i , p . 355, 1 8 2 9 . — L e p p e r , 
" H y d a t i d s i n the K i d n e y of a L a m b ( w i t h r e m a r k s b y P r o f . 
V a r n e l l ) , " ' V e t e r i n a r i a n / v o l . x x x v i , p . 524, 1 8 6 3 . — L e w i s (see 
B i b l . N o . 1 3 ) . — L o r d , J., " O n some of the Parasi tes p r i n c i p a l l y 
a f f e c t i n g R u m i n a n t s , " ' T r a n s . V e t . M e d . A s s o c . / 1842—43.— 
Masse (see B i b l . N o . 1 3 ) . — M a y e r , T., " O n Hoose i n Ca t t l e 
( f r o m F i l a r i a ) , " ' V e t e r i n a r i a n / v o l . x i i i , p . 227, 1 8 4 0 . — M ' C a l l , 
J., " O n S t u r d y i n Sheep ," ibid., v o l . x x x , p . 267 , 1857.— 
Megnin, P., " L e Str. minulissimus," ' B u l l e t , de l a Soc. Cen-
t ra l e V e t . / i n ' R e c . de M e d . V e t . / J u l y , 1878, a n d i n ' A n n . 
de M e d . V e t . / Oct . , 1878, p . 5Q3.—Moorcroft, " B r a i n H y d a t i d s , " 
' M e d . Facts a n d O b s e r v . / 1 7 9 2 . — M o r t o n , W J. T., " O n t h e 
En tozoa a f f e c t i n g Domes t i ca t ed A n i m a l s , a n d p a r t i c u l a r l y o n 
Fasc. hepatica or L i v e r F l u k e i n Sheep," ' V e t e r i n a r i a n , ' v o l . x i i , 
p . 735, 1 8 3 9 . — M o s l e r (see B i b l . N o . 1 3 ) . — M u r i e , J., " O n the 
occurrence of CEstrus tarandi i n a Re indeer i n t h e Z o o l o g i c a l 
Socie ty 's Gardens ," ' P . Z . S . / 1866, w i t h w o o d c u t s . — L d e m , " O n 
a Leech (Trocheta) f o u n d i n the V i s c e r a o f a M o l l u s c a n Deer 
(Gervus moluccensis, M i i l l e r ) , " ibid., 1 8 6 5 . — N u m a n , " O v e r den 
V e e l k o p - b l a a s w o r m der Hersenen " ( th is b e a u t i f u l l y i l l u s t r a t e d 
m e m o i r , i n the ' Trans , of the D u t c h Soc. of Sc iences / suppl ies 
an elaborate b i b l i o g r a p h y of con t i nen t a l w r i t i n g s on Ccenurus 
cerebralis—T. S. C ) , ' ffirste K l . V e r h . / 3e Reeks , 2e D e e l , 
p . 225 et seq.—Oliver (see B i b l . N o . 13).—Padley, G., ' O n 
En tozoa f r o m a Sheep / see S a n d i e . — P a r s o n s , " O n Dia r rhoea 
i n L a m b s ( w i t h b r o n c h i a l w o r m s ) , " ' V e t e r i n a r i a n / 1855, p . 685 . 
— P a t e l l a n i , " S t u r d y i n C a t t l e , " f r o m ' M i i n c h e n Jahresbe-
r i c h t / i n ' V e t e r i n a r i a n / v o l . x x x , p . 8 1 , 1 8 5 7 . — P e l l i z z a r i (see 
B i b l . N o . 1 3 ) . — P e r r o n c i t o (see B i b l . N o . 1 3 ) . — P o u r q u i e r (see 
B i b l . N o . 1 3 ) . — R a l p h , T. 8., " O n the Pa ras i t i c N a t u r e o f 
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P l e u r o - p n e u m o n i a , " & c , t w o papers i n ' A u s t r . M e d . J o u r n . / 

1 8 6 5 . — B a n k e , " P u l m o n a r y E n t o z o i c Disease o f S h e e p / ' ' P a t h . 

Soc. T r a n s . / 1 8 5 8 ; see also ' V e t e r i n a r i a n / v o l . x x x , p . 708, 

1 8 5 7 . — R a y n a u d , " A W o r d o n t h e Cachex ia , o r R o t i n R u m i 

n a n t s / ' t r a n s , f r o m t h e ' J o u r n . des V e t . / b y W E r n e s , i n 

' V e t e r i n a r i a n / v o l . x x x i i i , p . 4 8 8 , 1 8 5 9 . — R e a d , R., " D e s t r u c 

t i o n o f S t r o n g y l u s a n d F i l a r i a i n t h e B r o n c h i a l Passages o f 

Ca lves , t h r o u g h nasa l i n h a l a t i o n o f e the r , c h l o r o f o r m , o i l o f 

t u r p e n t i n e , o r r e c t i f i e d o i l o f a m b e r / ' ' V e t e r i n a r i a n / v o l . x x i , 

p . 604 , 1 8 4 8 . — R e c k (see D e R e c k ) . — R e e d , R., " C o n g e n i t a l 
H y d a t i d s i n a L a m b , " ' V e t e r i n a r i a n / v o l . v i i i , p . 5 5 1 , 1 8 3 5 . — 

Rhind, " D e s c r i p t i o n o f a species o f W o r m (Pen t a s toma) f o u n d 

i n t h e F r o n t a l S inus o f a Sheep , " ' F a r r i e r a n d N a t u r a l i s t / 

v o l . i i i , p . 277 , 1830, a n d ' L a n c e t / 1 8 2 9 . — R o b e r t s o n , " R e m a r k s 

o n Taenia i n L a m b s , " ' R e p . o f S c o t t i s h M e d . V e t . S o c . / i n 
' V e t e r i n a r i a n / 1875, p . 8 0 . — R o c h a r d (see B i b l . N o . 1 3 ) . — R o s e , 

G. B., " O n Ccenurus a n d A c e p h a l o c y s t s , " ' L o n d . M e d . G a z . / 

v o l . x x i v , p . 5 2 5 , 1 8 4 4 . — I d e m , " O n t h e A n a t . a n d P h y s i o l , o f 
t h e Cysticercus tenuicollis," ' R o y . M e d . - C h i r . Soc. T r a n s . , ' a n d 

' L a n c e t / 1 8 4 8 . — I d e m , " O n t h e V e s i c u l a r E n t o z o a , a n d pa r 
t i c u l a r l y H y d a t i d s , " ' L o n d . M e d . G a z . / v o l . x i i i , p . 2 0 4 , 1833-

3 4 . — S a n d i e ( w i t h Padley), " O n E n t o z o a i n t h e L u n g s o f a 

Sheep , " ' A n n . N a t . H i s t . / 1 8 4 9 . — S c h w a r z m e i e r . " D i e T r e p a 
n a t i o n des R i n d e s b e i C c e n u r u s , " ' W o c h e n s c h r . f . T h i e r h e i l k . / 

1875, s. 2 9 5 . — S h e n t o n , " W o r m s f r o m t h e S t o m a c h of a C o w , " 
' V e t e r i n a r i a n / 1844 , p . 4 8 7 . — S i e d a m a g r o t z k y , " H y d a t i d s i n 

t h e L i v e r o f a C o w , " ' B e r i c h t i i b . das V e t e r i n a w e s e n i m K o n . 

S a c h s e n / 1875, s. 2 9 . — S i m o n d s , J. B., " D e a t h o f Sheep f r o m 
W o r m s i n t h e S t o m a c h ( a b o m a s u m ) , b e i n g r e m a r k s o n M i \ 

H a y w o o d ' s case ," ' V e t e r i n a r i a n / v o l . x x x i v , p . 525 , 1 8 6 1 . — 

Idem, ' T h e R o t i n Sheep, i t s n a t u r e , cause, t r e a t m e n t , a n d 
p r e v e n t i o n / L o n d o n , 1 8 6 2 . — I d e m , " O n Fi lar iae i n t h e B r o n c h i 

o f C a l v e s , " ' T r a n s . V e t . M e d . A s s o c . / 1843, p . 5 1 7 — Idem, 
" O n S t r o n g y l u s i n t h e B l a d d e r a n d I n t e s t i n e s , " ibid., 1 8 4 3 . — 

Idem, " O n H y d a t i d s o f t h e L i v e r o f a Sheep ( M r S c r u b y ' s 
case) , " ibid., p . 3 3 1 . — I d e m , " O n Disease o f t h e M e s e n t e r i c 
A r t e r y f r o m S t r o n g y l i w i t h i n t h e V e s s e l , " ' P a t h . Soc. T r a n s . / 

1 8 5 4 . — I d e m , " L e c t u r e o n t h e N a t u r e a n d Causes o f t h e Disease 
k n o w n as R o t i n Sheep , " v o l . x x x i v , p . 274 , 1 8 6 1 . — S p e n c e , G. 
I F . , " O n ( E s t r u s o f t h e O x , " ' E d i n . M e d . J o u r n . / 1858, a n d 
' E d i n . V e t . R e v . / v o l . i , p . 400.—JS* Cyr (see B i b l . N o . 1 3 ) . — 

Stoddart, J., " C a s e o f H y d a t i d s i n t h e L i v e r (of a C o w ) , " 
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V e t e r i n a r i a n / v o l . x i , p . 637, 1 8 3 8 . — S u t t o n ( L e c t u r e ) , 
' Gard iner ' s C h r o n i c l e / June 29, 1 8 7 2 . — S y l v e s t e r , F. B., "Cases 
of Parasites i n f e s t i n g the B r a i n s a n d I n t e s t i n e s o f L a m b s , " 
' V e t . R e c . / v o l . i i , p . 40 , 1 8 4 6 . — T h u d i c h u m (see B i b l . N o . 13 ) . 
— I d e m , " Ech inococc i f r o m the Sheep's L u n g s , " ' R e p . M e d . 
Soc. L o n d . / i n ' Assoc. M e d . J o u r n . / 1856, p . 1 9 5 . — T o m m a s i 
(see B i l b . N o . 1 3 ) . — V a n Beneden, " O n the D e v e l o p m e n t o f 
Coenurus," f r o m ' Comp. R e n d . , ' i n ' A n n . N a t . H i s t . , ' v o l . x i v , 
1 8 5 4 . — W a t s o n , K. W., " E x p e r i m e n t f o r the Cure o f the gidd 
(Coenurus) i n a Sheep," ' L o n d . M e d . R e p o s . / 1815 .—Wil l emoes -
Suhm, i n ' Sieb. a n d K o l l . Z e i t s c h r . / B d . x x v , s. 1 7 6 . — W i l s o n , 
F., " O n the A n a t o m y of Trichocephalus affinis," ' V e t . Rec . , ' 
1 8 4 6 . — W y m a n n , " N o t e on F i l a r i a i n t h e B r o n c h i o f a Sheep ," 
see A n o n , on " E n t o z o a a n d Paras i tes ," i n ' A m e r . J o u r n , 
S c i . / v o l . x x x i x , p . 183, 1 8 4 0 . — Y o u a t t , " O n H y d a t i d s i n t h e 
Sheep ( symptoms , p r even t i on , t r e a t m e n t , & c . ) , " ' V e t e r i n a r i a n / 
v o l . i i , p . 519, 1 8 3 4 . — I d e m , " O n the pecu l ia r B r o n c h i t i s i n 
y o u n g Ca t t l e , accompanied b y W o r m s i n the B r o n c h i a l Passages," 
p a r t of l ec ture , i n ' L a n c e t / 1 8 3 2 . — I d e m , " H y d a t i d s i n t h e 
B r a i n of a S t D o m i n g o G o a t , " ' V e t e r i n a r i a n / v o l . i x , p . 443 , 
1 8 3 6 . — I d e m , " B r o n c h i t i s f r o m W o r m s ( i n C a t t l e ) , " ibid., 
v o l . v i , p . 177, 1 8 3 3 . — I d e m , " H y d a t i d s i n t h e B r a i n ( i n C a t t l e ) , " 
ibid., v o l . v i i . — Y v a r t , " B r a i n H y d a t i d s , " ibid., 1828, p . 1 9 . — 
Zahn, " L u n g e n w i i r m e r b e i m R e h , " ' OEsterr. V i e t e l j a h r s c h r . f . 
w . V e t . / 1875, s. 1 2 5 . — Z u r n (see B i b l . N o . 1 3 ) . — F o r f u r t h e r 
references to the l i t e r a t u r e o f H y d a t i d s i n A n i m a l s , see B i b l i o 
g r a p h y N o 20, o, i n the f i r s t h a l f of t h i s w o r k . 

P A K T I X ( S O L I D I T N G U L A ) . 

It will naturally be expected that I should give a full 
account of the parasites o f t h e sol ipedal , so l i dungu l a t e , or 
equine m a m m a l s . A s regards t h e horse I r e g r e t t h a t I canno t 
meet t h i s expec ta t ion i n so comple te a manne r as t h e s u b j e c t 
deserves ; nevertheless, w i t h t h e a i d of an ex t ended b i b l i o 
g r a p h y t h e s u m m a r y here o f f e r ed w i l l be f o u n d t o be t o l e r a b l y 
exhaus t ive . A t a l l events I t h i n k I m a y say t h a t no s i m i l a r 
r e c o r d has h i t h e r t o been a t t e m p t e d . 

T h e l i v e r f l u k e (Fasciola hepatica), t h o u g h n o t v e r y f r e q u e n t 
i n the horse, is n o t u n c o m m o n i n the ass. I n d i s s e c t i n g - r o o m 
subjects at the R o y a l V e t e r i n a r y Col lege i t is o f t e n e n c o u n t e r e d . 
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I n F r a n c e i t was o r i g i n a l l y f o u n d i n t h e horse b y D a u b e n t o n . 
A s I l e a r n f r o m Sons ino , D r . A b b a t e B e y r e c e n t l y r e c o r d e d a 
s i m i l a r find a t C a i r o . I n so l ipeds g e n e r a l l y t h e l i v e r fluke 
appears t o be a l m o s t ha rmles s , f o r , n o t w i t h s t a n d i n g t h e f r i g h t 
f u l r avages p r o d u c e d b y r o t a m o n g s t a v a r i e t y o f a n i m a l s 
bes ides sheep, w e have n o ev idence o f t h e d e s t r u c t i o n o f horses 
f r o m t h i s cause. I n t h e G e r m a n o u t b r e a k o f 1663-65 m u l t i 
t u d e s o f c a t t l e a n d deer p e r i s h e d , a n d i n t h e F r e n c h o u t b r e a k 
o f 1829-30 five t h o u s a n d h o r n e d beasts s u c c u m b e d i n t h e 
a r r o n d i s s e m e n t o f M o n t m e d y a lone . I n n e i t h e r o f these 
ep izoo t ics w e r e t h e sol ipeds a f f e c t e d . M o r e i m p o r t a n c e a t taches 
i t s e l f t o t h e s t u d y o f t h e a m p h i s t o m a t o i d flukes. These 
paras i tes , t h o u g h i n a s c i e n t i f i c sense o n l y r e c e n t l y d i s c o v e r e d 
i n equ ine bearers , have been l o n g k n o w n t o t h e na t i ve s o f 
I n d i a . T h e y appear t o be capable o f p r o d u c i n g serious i n t e s 
t i n a l i r r i t a t i o n . I have d e s c r i b e d t w o f o r m s (Amphistoma 
Gollinsii a n d A. Coll., v a r . Stanleyi), w h i c h i n f e s t t he c o l o n . 
T h e spec imens sent t o P r o f . S i m o n d s f r o m I n d i a b y M r S t an l ey , 
V . S . , w e r e m u c h l a r g e r t h a n those sent, t o me f r o m S i m l a b y 
M r C o l l i n s , V . S . , some t e n year.s l a t e r (1875) . A s i n a l l o t h e r 
a m p h i s t o m e s o b t a i n e d f r o m t h e i n t e s t i ne s o f e lephants a n d 
c a t t l e , t h e w o r m s , w h e n f r e s h , w e r e o f a b r i g h t b r i c k - r e d co lo r . 
B y t h e n a t i v e s o f I n d i a these paras i tes are c a l l ed Masuri ; 
b u t n o d e s c r i p t i o n o f t h e w o r m s h a d been p u b l i s h e d p r i o r t o 
t h e a c c o u n t w h i c h I gave o f t h e c o n t r i b u t i o n s f o r w a r d e d b y 
M a j o r - G e n e r a l H a w k e s , M r C o l l i n s , a n d M r S t an l ey . 

I s h a l l have occas ion t o speak of t h e e lephan t ' s Masuri 
f u r t h e r o n ; b u t i n t h e m e a n t i m e I m u s t r e m a r k t h a t t h e 
g e n e r a l l y r e c e i v e d n o t i o n as t o the p a r a s i t i c cause o f t h e e a r t h -
e a t i n g p r o p e n s i t i e s o f v a r i o u s a n i m a l s seems t o have some 
f o u n d a t i o n i n f a c t . N o t a lone f r o m M a j o r - G e n e r a l H a w k e s i n 
M a d r a s , f r o m M r F o l k a r d i n C e y l o n , a n d f r o m v a r i o u s o t h e r 
t r u s t w o r t h y sources, have I been i n f o r m e d o f t h i s h a b i t o n t h e 
p a r t o f I n d i a n horses , b u t D r R o w e t o l d m e t h a t A u s t r a l i a n 
horses , a n d even sheep, i n f e s t e d w i t h s t o m a c h - w o r m s , are i n t h e 
cons t an t h a b i t o f c o n s u m i n g l a r g e q u a n t i t i e s of sand. F r o m 
a l l t h e f a c t s t h a t have come b e f o r e m e , I a m i n c l i n e d t o t h i n k 
t h a t g a s t r i c o r i n t e s t i n a l i r r i t a t i o n , h o w e v e r b r o u g h t abou t , 
m a y i n d u c e t h e h a b i t i n q u e s t i o n , paras i tes b e i n g o n l y one o f 
t h e m a n y sources o f i r r i t a t i o n g i v i n g r i se t o s y m p t o m s o f co l i c 
i n so l ipeds a n d p a c h y d e r m s a l i k e . A t a l l events t h e A f r i c a n 
e l ephan t s a t t h e L o n d o n Z o o l o g i c a l S o c i e t y ' s M a n a g e r i e , as 
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repea tedly witnessed b y m y s e l f , are i n the h a b i t o f s w a l l o w i n g 
la rge quan t i t i e s of so f t m u d d u r i n g the summer m o n t h s , b u t 
no traces of masuri have as y e t been detected, i n t h e i r 
faeces. 

W h e n b y l e t t e r I i n f o r m e d M a j o r - G e n e r a l H a w k e s of an i n t e 
r e s t i n g find b y M r Col l ins o f about a thousand A m p h i s t o m e s i n 
t h e co lon o f a horse t ha t had d i e d at S i m l a , the announcement 
ca l led f o r t h a r e p l y w h i c h is su f f i c i en t l y i n s t r u c t i v e t o be quo ted . 
W r i t i n g f r o m Secunderabad i n J u l y , 1875, he says, respec t ing 
t h i s " find : " — " Y o u r s ta tement has i n c i d e n t a l l y t h r o w n l i g h t 
u p o n a sub jec t w h i c h has puzzled m a n y of us i n t h i s c o u n t r y . 
I t occasionally happens t h a t a horse, o n b e i n g opened a f t e r 
dea th , is f o u n d t o have accumula ted i n h i s in tes t ines l a rge 
quan t i t i e s of sand and g rave l . I n a recent case t h i s accumula
t i o n a m o u n t e d to 14^ lb s . U n t i l r ecen t ly i t was a lways h e l d 
t h a t t h i s g r a v e l or sand c o u l d o n l y be i n t r o d u c e d w i t h the 
an ima l ' s f o o d . A l l g r a i n i n t h i s c o u n t r y is t r o d d e n ou t b y 
b u l l o c k s on an ear then floor, a n d the g r a i n u n d o u b t e d l y contains 
a p r o p o r t i o n of sand a n d g r a v e l d e r i v e d f r o m t h i s source. 
A l t h o u g h t h i s ought to be c a r e f u l l y washed ou t before i t is g i v e n 
t o t h e horse, s t i l l , o w i n g t o t h e carelessness of the na t ive horse-
keepers, t h i s c l ean ing is , I expect , o f t e n o m i t t e d . I n the da i ly 
' f e e d ' o f e i g h t o r ten pounds of g r a i n g i v e n to each horse the 
u t m o s t q u a n t i t y of sand or g r a v e l t h a t c o u l d be f o u n d a d m i x e d 

- t h e r e w i t h w o u l d n o t p r o b a b l y exceed t w o o r three ounces; 
consequent ly i t w o u l d t a k e f r o m 77 to 116 days t o accumulate 
so l a rge a q u a n t i t y as 14^ l b s . N o w , the advocates of the theory 
of t he g r a d u a l accumula t ion of sand i n t h i s w a y have never been 
able to e x p l a i n w h y t h e g r a i n , grass, hay , a n d o ther ingesta 
shou ld pass i n the o r d i n a r y w a y t h r o u g h the in tes t ines , w h i l s t 
t h i s sand o r g r a v e l remains b e h i n d . One can under s t and the 
p o s s i b i l i t y o f such substances as w o o l , ha i r , o r s i m i l a r ma t t e r s 
c o n c r e t i n g i n the a l i m e n t a r y canal , t h o u g h I be l ieve t h e y are 
usua l ly f o u n d i n t h e s tomach, and n o t i n t h e i n t e s t i n e s ; b u t 
h o w a most incohesive substance l i k e sand can poss ib ly accumu
la te i n the g r a d u a l w a y r e q u i r e d b y t h e i r t h e o r y I have never 
hea rd even p l a u s i b l y exp la ined . O n the o the r h a n d , t h e f a c t 
t h a t horses are o f t e n excessively a d d i c t e d t o e a t i n g e a r t h is 
w e l l k n o w n ; a n d i f m y m e m o r y serves me c o r r e c t l y , i t was 
f o u n d necessary, about t w e n t y years ago, t o r emove t h e m u d -
wa l l s of the p icke t s s u r r o u n d i n g some of t h e horses o f a 
m o u n t e d corps i n t h i s p res idency i n consequence of t h i s h a b i t . 
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N o w , g i v e n t h e f a c t t h a t t h e a m p h i s t o m a has been f o u n d i n t h e 
horse (as y o u r spec imens p r o v e ) , m a y w e n o t f a i r l y suppose i t 
p o s s i b l e t h a t t h e a n i m a l r e so r t s t o t h e same m o d e o f r i d d i n g 
h i m s e l f o f t h i s pa ras i t e as does t h e e l ephan t ? a n d also, w o u l d 
i t n o t i n a m u c h m o r e n a t u r a l m a n n e r a c c o u n t f o r t h e l a r g e 
q u a n t i t y o f g r a v e l o r sand f o u n d i n t h e i n t e s t i n e s t h a n does t h e 
t h e o r y o f g r a d u a l a c c u m u l a t i o n ? R e a s o n i n g f r o m a n a l o g y , as 
i n t h e case o f t h e e l e p h a n t , t h i s e a t i n g o f e a r t h i n t h e horse 
w o u l d be an i n s t i n c t i v e e f f o r t o n t h e p a r t o f t h e " h o s t " t o r i d 
h i m s e l f o f t h e pa ras i t e . T h i s s e l f - t a k e n r e m e d y is doub t l e s s i n 
m a n y cases q u i t e e f f e c t u a l , though unnoticed. T h e f a t a l cases 
are p r o b a b l y those i n w h i c h t h e horse has e i t h e r o v e r d o n e t h e 
r e m e d y o r w h e r e t h e 
s y s t e m was too de 
b i l i t a t e d t o c a r r y o f f a 
q u a n t i t y o f sand o r 
g r a v e l t h a t w o u l d 
o t h e r w i s e have s a f e l y 
passed t h r o u g h t h e 
i n t e s t i n e s o f a horse 
i n m o r e r o b u s t h e a l t h . 
T h e a c t u a l f a c t m u s t , 
o f course , be v e r i f i e d 
b y c a r e f u l i n v e s t i g a 

t i o n . " 
C lose ly a l l i e d t o 

t h e M a s u r i is an 
a m p h i s t o m e w h i c h I 
o r i g i n a l l y n a m e d Gas-
trodiscus SonsinoU, 
b u t w h i c h s h o u l d be 
a l t e r e d as oppos i t e 
( F i g . 6 2 ) . I t exceeds 
\" i n l e n g t h a n d | " i n 
b r e a d t h (16 m m . l o n g 
b y 10 b r o a d ) . I t s d i s 
c o v e r y b y D r Sons ino 
was one o f t h e r e s u l t s 
o f h i s e x a m i n a t i o n o f 
s i x t e e n carcases o f s o l i -
peds t h a t d i e d d u r i n g 
t h e E g y p t i a n p l a g u e o f 1876. Spec imens h a v i n g been f o r w a r d e d 

e 

— e 

FIG. G2 —Gastrodiscus Soniinonis. a, Mouth; b, caudal sucker 
and posterior mesial cleft j c, left lip of the gastric disk; d, 
an tenor mesial cleft; e, e, gastric suckerlets; / , reproductive 
papilla. Enlarged. Original. 



3G0 PARASITES OP ANIMALS 

to Pancer i , Y o n S iebo ld , L e u c k a r t , and myse l f , mos t o f us a t 
once agreed t h a t t be w o r m was new to science. P o i n t i n g to 
the genera, Notocotylus a n d Aspidocotylus, I exp la ined i t s close 
a f f i n i t y t o the l a t t e r more p a r t i c u l a r l y . W h i l s t Notocotylus has 
f i f t y supp lementa ry suckers on i t s back , Aspidocotylus has nea r ly 
t w o h u n d r e d sma l l v e n t r a l suckers seated on a convex d i s k . 
I n Gastrodiscus a s t i l l l a r g e r n u m b e r of sucker le ts are placed 
i n the deep concav i ty of a l a rge gas t r ic d i sk f o r m e d b y the 
ou t s t r e t ched a n d i n r o l l e d m a r g i n s of the body of t h e parasi te . 
Z o o l o g i c a l l y speak ing , the odd t h i n g about t h i s s i ngu la r w o r m 
lies i n the c i rcumstance t ha t i t s nearest f l u k e - r e l a t i o n , so to speak 
(Aspidocotylus mutablis), dwe l l s i n a s p i n y - f i n n e d fish (Cata-
p h r a c t u s ) ; a n d th i s fish i t s e l f f o r m s an abe r ran t genus of the 
f a m i l y t o w h i c h i t be longs (Tr ig l idae ) . P r o m w h a t has been 
said i t w i l l be seen t h a t our Gastrodiscus m u s t n o t be con founded 
w i t h Gotylegaster cochlear iform (or w i t h i t s s y n o n y m Aspidogaster 
cochlear iformis), t o w h i c h parasi te Y o n S iebo ld was, I bel ieve, 
i n d u c e d to r e f e r i t . L i k e mos t o f the t r u e amphis tomes , the 
w o r m i n ques t ion in fes t s the in tes t ines . A l t h o u g h discovered b y 
Sonsino at Z a g a z i g i n p lague-a f fec ted corpses, there is no reason 
to suppose t h a t t h i s h e l m i n t h was i n any way e t i o l o g i c a l l y 
connec ted w i t h the E g y p t i a n epizooty . 

T h e t apeworms of the horse are of g rea t in te res t p r a c t i c a l l y . 
E x c l u d i n g Sander 's Tcenia zebra, w h i c h was doubtless T. plicata, 
at least five species have been descr ibed, b u t t h e y m a y p r o b a b l y 
be a l l reduced to t w o d i s t i n c t f o r m s and t h e i r var ie t ies . W h i l s t 
Tcenia plicata acquires a l e n g t h of th ree fee t , t he s t rob i l e of 
T. perfoliata never exceeds five inches . T h e lobes at the base of 
t h e head i n the l a t t e r are d i s t i n c t i v e . T h e f o r m e r is usual ly 
conf ined to the sma l l i n t e s t ine , b u t t h e p e r f o l i a t e w o r m o f t e n 
occupies the caecum and colon i n g rea t number s . A s regards 
T. mamillana, I may say t h a t ne i the r G u r l t ' s descr ip t ions n o r h i s 
figures are c o n v i n c i n g . T h e w o r m is , I bel ieve , i d e n t i c a l w i t h 
T. perfoliata. I n l i k e manner , a f t e r g o i n g i n t o t h e m a t t e r 
w i t h some care, I am accustomed to speak of M e g n i n ' s T. inevme 
as T. perfoliata, var . Megnini, a n d of B a i l l e t ' s T. innome as T. 
perfoliata, va r . BaiUetii. I have examined g rea t n u m b e r s o f 
equine t apeworms , b u t w h e t h e r m y de te rmina t ions o n t h i s p o i n t 
are correc t or no t , t he case recorded b y M e g n i n is o f r e m a r k 
able in te res t . C l i n i c a l l y , indeed , i t is n o t e n t i r e l y un ique , since 
a somewhat s i m i l a r case has been recorded b y M r P o u l t o n . 
I n M e g n i n ' s equine p a t i e n t the autopsy revealed t h e presence 
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o f 2 0 0 b o t s , 153 l u m b r i c o i d s , u p w a r d s o f 4 0 0 o x y u r i d e s , 
a n d severa l t h o u s a n d pa l i sade w o r m s , besides n u m e r o u s t ape 
w o r m s . I n M r P o u l t o n ' s p a t i e n t l a r g e q u a n t i t i e s o f t ape 
w o r m s w e r e f o u n d i n t h e d u o d e n u m ( a n d i n l a r g e sacs o f t h e 
w a l l s o f o t h e r sec t ions o f t h e s m a l l i n t e s t i n e ) , a n d also m y r i a d s 
o f t h e l i t t l e f o u r - s p i n e d s t r o n g y l e , i n a d d i t i o n t o a b o u t a score 
o f pa l i sade w o r m s . B o t h M e g n i n ' s a n d P o u l t o n ' s p a t i e n t s d i e d 
s u d d e n l y ; b u t t h e g r e a t i n t e r e s t a t t a c h i n g t o M e g n i n ' s case 
ar ises f r o m t h e bo ldness o f m a n n e r i n w h i c h t h e F r e n c h savant 
i n t e r p r e t s t h e p h e n o m e n a o f t h e i n t e s t i n a l s accu l a t i on i n r e l a t i o n 
t o t h e d e v e l o p m e n t o f t h e t a p e w o r m s . M . M e g n i n assumes 
t h a t t h e sacs are due t o t h e f o r m a t i o n o f p o l y c e p h a l o u s o r 
c c e n u r o i d scolices. W i t h o u t c o n t r a d i c t i n g M e g n i n ' s i n g e n i o u s 
i n t e r p r e t a t i o n o f t h e p h e n o m e n a i n q u e s t i o n , I m a y say t h a t t h e 
d i f f i c u l t y I have i n a c c e p t i n g h i s v i e w arises f r o m t h e c i r c u m 
stance o f t h e r a r i t y o f t h e occu r rence o f these sacs. I n P o u l -
t o n ' s case o f Tania perfoliata, t h e sacs w e r e p resen t , a n d t h e y 
w e r e p r o d u c t i v e o f s i m i l a r r e su l t s ; b u t i n t h e scores o f o t h e r 
r e c o r d e d cases o f s u d d e n d e a t h f r o m t h e same species o f t ape 
w o r m (as p u b l i s h e d b y M r Bees L l o y d , a n d m y s e l f ) , t h e p r e 
sence o f such s a c - f o r m a t i o n s i s n o t once m e n t i o n e d . T o be 
sure , t h e i r presence m a y have been o v e r l o o k e d , b u t t h i s i s 
scarce ly l i k e l y , see ing t h e g r e a t care t a k e n b y M r L l o y d i n 
c o n d u c t i n g t h e autopsies . I canno t d w e l l u p o n t h e s u b j e c t a t 
g r e a t e r l e n g t h . T h e presence o f so m a n y s e x u a l l y - i m m a t u r e 
s t r o b i l e s , c o m b i n e d w i t h t h e ex is tence o f t h e i n t e s t i n a l w a l l 
sacs, c e r t a i n l y does seem t o p o i n t t o t h e ex is tence o f ccenuro id 
b l a d d e r - w o r m s , b u t u n t i l t h e ex i s tence o f t h e p o l y c e p h a l o u s 
sco lex b e a c t u a l l y d e m o n s t r a t e d one m u s t be cau t ious i n con
c l u d i n g " t h a t t h e horse nour i shes a t t h e same t i m e t h e s t r o b i l a 
a n d scolex o f t h e u n a r m e d t a p e w o r m . " P r a c t i c a l l y , w e n o w 
k n o w f o r c e r t a i n t h a t n o t o n l y are t a p e w o r m s capable o f p r o 
d u c i n g a f a t a l issue i n i s o l a t e d cases, such as those r e c o r d e d 
b y M e g n i n a n d P o u l t o n , b u t t h a t t h e y m a y also be p r o d u c t i v e 
o f d i sas t rous e p i z o o t y , as p r o v e d b y M r L l o y d i n t h e case o f 
W e l s h m o u n t a i n pon ies . 

I n t h i s c o n n e c t i o n I m a y pe rhaps be p a r d o n e d f o r s a y i n g 
t h a t t h i s d i s c o v e r y i n 1875 was one o f t h e p r a c t i c a l r e su l t s 
d i r e c t l y i s s u i n g f r o m t h e p u b l i c a t i o n o f m y ' M a n u a l ' i n 
1874. T h e a t t e n t i o n o f t h e v e t e r i n a r y p r o f e s s i o n h a v i n g 
been c a l l e d t o t h e s u b j e c t o f pa r a s i t i c ep i zoo ty , M r L l o y d 
was t h e f i r s t t o m a k e search f o r h e l m i n t h s a m o n g s t some 
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f e w of the carcases of the h u n d r e d and more equine an imals t h a t 
per i shed i n S o u t h W a l e s . T w o t o t a l l y d i s t i n c t epizootics p r e 
v a i l e d . I n the Beacons d i s t r i c t t apeworms alone were the 
cause o f dea th , w h i l s t i n the D e a n g u n i d d i s t r i c t scores of an imals 
pe r i shed f r o m s t rongy les . I n another d i s t r i c t a h u n d r e d 
animals per i shed f r o m tapeworms . These parasites I i d e n t i f i e d 
as examples of Strongylus tetracanthus a n d Tcenia perfoliata. 
T a k i n g a l l the h e l m i n t h o l o g i c a l f ac t s t oge the r we have made a 
g rea t advance b o t h i n h i p p o p a t h o l o g y a n d equine ep idemio
l o g y ; and , as I observed a t the t i m e , t h e scept ic i sm w h i c h no t 
u n n a t u r a l l y s t i l l exis ts ( i n reference t o entozoa as a f r e q u e n t 
cause o f dea th amongs t an imals , b o t h w i l d a n d domest icated) 
w i l l sooner or l a t e r be dispersed b y t h a t w i d e r a t t e n t i o n t o t h e 
sub jec t w h i c h our labors have i n v o k e d . 

I n r e l a t i o n t o equine disease t h e f ac t s b r o u g h t f o r w a r d 
are too i m p o r t a n t t o be dismissed i n a s ing le pa ragraph . 
A s t w o d i s t i n c t k i n d s o f paras i t ic ep izooty were discovered, 
t h e c i rcumstances connected w i t h t h e i r separate de tec t ion mus t 
be n o t i c e d at grea ter l e n g t h . F u r t h e r o n , I sha l l a g a i n deal 
w i t h the he lmin th ia s i s due t o s t rongyles . I t was o n the 17 th 
of A p r i l , 1874, t h a t I rece ived f r o m M r L l o y d , o f Dowla i s , 
G lamorgansh i r e , a c o m m u n i c a t i o n c a l l i n g m y a t t e n t i o n t o a 
f a t a l epizoot ic a f f e c t i n g ponies. H e supposed t h e ou tb reak to 
be due t o parasites. O n t h e f o l l o w i n g day I also received a 
pa rce l c o n t a i n i n g p o r t i o n s o f t h e l o w e r in tes t ines , w h i c h h a d 
been r e m o v e d f r o m one of t h e diseased an ima l s . T h e v i c t i m i n 
ques t ion , a p o n y mare, h a d d i e d o n o r about the 1 2 t h of A p r i l , 
a t L l a n g u n i d e r , Breconsh i re . M r L l o y d states i n his l e t t e r 
t h a t he " presumes " t h a t the pony ' s dea th was caused " b y the 
presence of sma l l w o r m s , " examples of w h i c h he n o w f o r 
w a r d e d f o r the purposes o f i d e n t i f i c a t i o n a n d i n v e s t i g a t i o n . H e 
also sent some equine t apeworms . M r L l o y d h a d already 
i n f e r r e d t h a t his sma l l w o r m s were t c s t rongy les ; " a n d i n r e g a r d 
t o the t apeworms he says :—" T h i s species o f parasi te has caused, 
o r is supposed to have caused, the dea th of a t least one h u n d r e d 
m o u n t a i n pon ies . " The i n v e s t i g a t i o n b e i n g i m m e d i a t e l y p r o 
ceeded w i t h , I m a y so f a r an t ic ipa te m y r e c o r d o f t h e resul ts 
ob t a ined as to state a t once t h a t the f ac t s observed b y m e con
firmed M r L l o y d ' s su sp i c ions—prov ing , b e y o n d a d o u b t , t h a t 
t h e p o n y above m e n t i o n e d h a d succumbed t o i n j u r i e s i n f l i c t e d 
b y m y r i a d s of m i n u t e s t rongy les . N o t o n l y d i d I find t h e 
faecal m a t t e r of t h e co lon loaded w i t h m a t u r e s t r o n g y l e s , b u t 
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t h e w a l l s o f t h e i n t e s t i n e w e r e also o c c u p i e d w i t h e n c y s t e d a n d 
i m m a t u r e f o r m s o f t h e same n e m a t o d e species. T o such a n 
e x t e n t h a d i n f e c t i o n t a k e n p lace , t h a t I was e n a b l e d t o c o u n t 
n o less t h a n t h i r t y - n i n e s t r o n g y l e s w i t h i n t h e space o f t h e one 
f o u r t h o f a square i n c h . A l l p a r t s o f t h e sect ions o f t h e c o l o n 
u n d e r e x a m i n a t i o n w e r e a l m o s t e q u a l l y i n v a d e d • so t h a t , t a k i n g 
t h e ave rage , I a m c l e a r l y w i t h i n t h e m a r k i n s a y i n g t h a t e v e r y 
square i n c h o f t h e g u t y i e l d e d a t leas t one h u n d r e d paras i tes . 
T h e w a l l s o f t h e e n t i r e c o l o n m u s t t h e r e f o r e have been o c c u p i e d 
b y t ens o f t h o u s a n d s o f these c rea tu res , t o say n o t h i n g o f t h e 
scarce ly less n u m e r o u s e x a m p l e s l y i n g f r e e o r l o d g e d w i t h i n t h e 
faecal con t en t s o f t h e b o w e l . 

I n a second a n d m o r e e x t e n d e d c o m m u n i c a t i o n , sent i n r e p l y 
t o i n q u i r i e s as t o t h e cestodes, M r L l o y d (whose l e t t e r I h a v e 
a b r i d g e d ) w r i t e s : — " I r e g r e t t h a t I c anno t g i v e y o u v e r y f u l l 
p a r t i c u l a r s r e s p e c t i n g t h e t a p e w o r m s . D u r i n g t h e l a s t t w e l v e 
m o n t h s m o u n t a i n pon ies g r a z i n g o n t h e l o w e r d i s t r i c t s o f 
B r e c o n s h i r e , w h i c h c o m p r i s e some of t h e h i g h e s t m o u n t a i n s i n 
S o u t h W a l e s , have been d y i n g i n g r e a t n u m b e r s , f r o m w h a t t h e 
f a r m e r s i n d e f i n i t e l y t e r m i n f l a m m a t i o n . F r o m w h a t I have seen 
a n d h e a r d , i t appears t h a t t h e r e are t h r e e causes o f dea th , t h e 
t a p e w o r m , t h e s m a l l w o r m s ( w h i c h I p r e s u m e d w e r e a k i n d o f 
s t r o n g y l e ) , a n d c a t a r r h a l d i so rde r s , such as have been c o m m o n 
a m o n g horses o f l a t e . B y f a r t h e g r ea t e r n u m b e r o f dea ths 
( f r o m w h a t I can g lean) have been caused b y t h e paras i tes . I n 
t h e Y s t r a d f e l l t e o r P e n d e r i n d i s t r i c t s t h e r e has been n o i n v e s t i 
g a t i o n , a l t h o u g h t h e disease has r e i g n e d t h e r e f o r a l o n g e r 
p e r i o d , a b o u t e i g h t e e n m o n t h s , w i t h ( f r o m w h a t I have hea rd ) 
a l a r g e r n u m b e r o f deaths t h a n e l s e w h e r e ; so I s h a l l l e t these 
r e m a i n f o r t h e p resen t , as I have n o t h a d a n o p p o r t u n i t y t o see 
o r hear a n y t h i n g a u t h e n t i c a b o u t t h e m . I n t h e T a l y b o n t 
d i s t r i c t t h e cause appears t o be t h e s m a l l w o r m s ( l i k e those I 
s en t ) . T h e o w n e r o f t h e a n i m a l s sa id t h a t a m o n t h ago , w h e n 
he w e n t t o l o o k a f t e r h i s ponies , t h e y w e r e a p p e a r i n g q u i t e w e l l , 
a n d l o o k e d as w e l l as he c o u l d expec t t h e m at t h i s season, 
b u t he was a s ton i shed t o find some o f t h e m a f o r t n i g h t ago 
l o o k i n g v e r y l ean a n d w a s t i n g , a n d he t h o u g h t t h a t t h e w e a t h e r 
was t h e cause o f i t , y e t r e s o l v e d t o see t h e m o f t e n e r ; t h e n e x t 
t i m e he saw t h e m one was dead, a n d k n o w i n g o f t h e loss i n t h e 
n e i g h b o u r h o o d , a n d f e a r i n g he w o u l d be a su f fe re r , he s o u g h t 
a i d , a p p l y i n g t o m e . W h e n I a r r i v e d t w o days f o l l o w i n g t w o 
m o r e were dead , a n d t h e y p resen ted an emac ia t ed appearance. 
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T h e p o s t - m o r t e m e x a m i n a t i o n revealed a hea l thy c o n d i t i o n of 
t h e whole of the in tes t ines , save s l i g h t t h i c k e n i n g of some par t s 
of t he co lon and r e c t u m , w h i c h conta ined , enclosed i n t h e 
mucous membrane , i n cysts or m i n u t e sacs, w o r m s coi led upon 
themselves . B a c h cyst , c o n t a i n i n g one w o r m , was best seen 
b y t r a n s m i t t e d l i g h t . T h e co lon was nea r ly f u l l o f faecal 
m a t t e r , w h i c h con ta ined thousands of parasites scarcely v i s ib l e . 
T h e l a rges t were v e r y f e w i n n u m b e r , n o t exceed ing an 
i n c h i n l e n g t h and bare ly one s ix teen th i n d iameter at t he 
m i d d l e p o r t i o n . T h e y somewhat t apered at b o t h ends. T h e 
caacum was ha l f f u l l of f l u i d faeces, c o n t a i n i n g no v i s ib l e w o r m s ; 
the r e c t u m , w i t h faeces of n a t u r a l consistence', t he e x a m i n a t i o n 
of w h i c h reavealed o n l y t w o or th ree ev iden t w o r m s ; so t h a t 
t h e e x a m i n a t i o n of faeces of l i v i n g animals g i v i n g resul ts l i k e 
t h i s w o u l d n o t assist t he d iagnosis , unless suspected. S m a l l 
in tes t ines—these l a t t e r contained about a dozen bots , w h i c h 
were nea r ly f r ee , b u t h a d p ie rced t o the muscu la r coat. I 
shou ld t h i n k t h e y had p a r t i c i p a t e d i n t h e disease. T h e r i g h t 
l u n g had been s l i g h t l y conges ted ; n o t h i n g else a b n o r m a l to be 
seen. Poss ib ly conges t ion of l u n g s w o u l d arise f r o m the 
distress w h e n pa ined w i t h w o r m s , f o r the p o n y was f o u n d on i t s 
back w i t h i t s head i n a t h i c k e t — i t h a d no t appeared to have 
s t r u g g l e d — w i t h i t s t ee th f i r m l y closed. 

" R e s p e c t i n g the animals a f f ec t ed w i t h Taenia, i t is r emark 
able t h a t , as a r u l e , t h e y are i n f a i r c o n d i t i o n . The average 
t i m e t h e y appear to be t r o u b l e d w i t h the w o r m s is t w o months , 
a n d t h e s y m p t o m s observed have been m a n y . T h e y are at 
f i r s t seen t o be unable t o keep u p w i t h t h e o ther ponies, ex
t e n d i n g t h e head a n d t u r n i n g t h e uppe r l i p u p , r u b b i n g the 
quar te rs , s t a r i n g coat, sudden ly appea r ing d i s t r ac t ed , se iz ing 
t u r f i n m o u t h f u l s w h e n b e i n g g r i p e d o r pa ined , o thers r u n n i n g 
away as f a s t as t h e y can go , o r r o l l i n g a n d k i c k i n g o n the 
g r o u n d f o r f i v e or t e n m i n u t e s , t h e n w a l k i n g a w a y as i f n o t h i n g 
h a d happened, i f c o m i n g d o w n a slope q u i c k l y a lmos t sure t o 
f a l l h ead long , easier caught , n o t u n f r e q u e n t l y c o u g h i n g , g r o a n i n g 
noise, appe t i t e good , and , w h a t is pecu l ia r i n some of t h e m , lame
ness of one of the h i n d l i m b s , m o s t l y the near h i n d l e g , w i t h 
s l i g h t k n u c k l i n g over at f e t l o c k . 

" Post-mortem appearance.—Abdominal v i sce ra n o r m a l , save 
r e c t u m , w h i c h is i n some places s l i g h t l y c o n g e s t e d ; co lon 
nea r ly f u l l of faeces, no w o r m s ; caecum, i n w h i c h w o r m s are 
alone f o u n d , is n e a r l y f u l l o f faecal m a t t e r of t h i c k e r consistence 
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t h a n u s u a l , a n d n e a r l y h a l f made u p o f w o r m s ; s t o m a c h h a l f 
f u l l o f p a r t l y d i g e s t e d f o o d ; h e a r t a n d l u n g s h e a l t h y ; S c h n e i -
d e r i a n m e m b r a n e i n j e c t e d ; m u c o u s m e m b r a n e o f t r achea a n d 
p a r t o f l a r g e r b ronchiae o f a m o r e o r less l i v i d c o l o u r ( w h i c h 
m a y be o w i n g t o a s p h y x i a ) ; c o r n e r o f t o n g u e b i t t e n o f f ; m o u t h 
v e r y close. 

" Seve ra l a n i m a l s w e r e f o u n d a t t i m e s l y i n g dead t o g e t h e r . 
" O f t h e Tcenia as m a n y as t h r e e o r f o u r pon ies , w h i c h some 

h o u r s p r e v i o u s h a d been seen g r a z i n g u n a f f e c t e d , w e r e f o u n d 
dead o n t h e same s p o t ; a n d t h i s t o m y o w n k n o w l e d g e , one 
f a r m e r h a v i n g l o s t t e n . 

" O f t h e s m a l l w o r m s I have been t o l d b y a f a r m e r t h a t i n 
h i s d i s t r i c t one o f h i s n e i g h b o u r s h a d l o s t t w e l v e p o n i e s . " 

A s I h a d p a r t l y m i s u n d e r s t o o d m y i n f o r m a n t ' s o r i g i n a l 
s t a t e m e n t , M r L l o y d , i n a t h i r d c o m m u n i c a t i o n , r epea t ed t h e 
ev idence , e m p h a t i c a l l y r e m i n d i n g m e t h a t " t h e ponies a f f e c t e d 
w i t h t a p e w o r m s are i n a d i s t r i c t s i x o r seven m i l e s d i s t a n t f r o m 
those a f f e c t e d w i t h s t r o n g y l e s . Those t r o u b l e d w i t h t a p e w o r m s 
are i n g o o d c o n d i t i o n , as a r u l e , u p t o dea th ; t h e y are n o t i c e d 
t o b e t r o u b l e d g e n e r a l l y f o r t w o m o n t h s p r e v i o u s t o dea th , 
a n d m a y be seen a t one h o u r g r a z i n g a n d a p p a r e n t l y w e l l , a n d 
d e a d o r d y i n g t h e n e x t h o u r . A s m a n y as f o u r have been 
f o u n d dead a t t h e same spot . I n t h i s ( the Beacons) d i s t r i c t 
t h e t a p e w o i ' m s a lone have been f o u n d a n d n o t a s i n g l e s t r o n g y l e . 
I n t h e D e a n g u n i d d i s t r i c t s t r o n g y l e s o n l y have been f o u n d , such 
as I sent y o u . T h e ponies have been n o t i c e d a i l i n g f o r t h r e e 
o r f o u r w e e k s , b e c o m i n g r a p i d l y emac ia t ed a n d d y i n g f r o m 
e x h a u s t i o n . I n t a p e w o r m - a f f e c t e d an ima l s t h e caecum is n e a r l y 
h a l f f u l l o f these paras i tes . T h e a n i m a l s t h u s a f f e c t e d are 
o n t h e r e d sandstone f o r m a t i o n , w h i l s t those a f f e c t e d w i t h 
s t r o n g y l e s o c c u r o n t h e l i m e s t o n e f o r m a t i o n — t h e l a t t e r a f f o r d i n g 
t h e d r i e r s i t u a t i o n . " 

B e i n g o n t h e t e a c h i n g s ta f f o f t h e B o y a l V e t e r i n a r y Co l l ege 
I was p a r t i c u l a r l y g l a d t o have t h e a u t h o r i t y o f an e x p e r i e n c e d 
v e t e r i n a r y p r a c t i t i o n e r t o t e s t i f y t o t h e i n j u r i o u s n e s s o f Tcenia 
perfoliata i n t h e horse . O v e r a n d ove r a g a i n I h a d p o i n t e d 
o u t t o t h e m e m b e r s o f m y class t h e d e s i r a b i l i t y o f e x a m i n i n g 
t h e faeces o f so l ipeds w h e r e obscure s y m p t o m s o f i n t e s t i n a l i r r i t a 
t i o n e x i s t e d . N o t o n l y so ; a t t h e r eques t o f f r i e n d s I w r o t e o u t 
p r e s c r i p t i o n s s u i t a b l e f o r equ ine pa t i en t s s u f f e r i n g f r o m t a p e w o r m . 
I f e l t t h e m o r e i n d e b t e d t o M r L l o y d , i n a s m u c h as h is p r a c t i c a l 
v i e w s se rved t o s t r e n g t h e n t h e p r o p o s i t i o n s I h a d advanced i n 
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connec t i on w i t h i n t e r n a l parasites as a f r e q u e n t cause of epizo
ot ics . M y v iews were c r i t i c i s ed at t he t i m e w i t h a v i g o u r and 
w a r m t h w e l l w o r t h y of those w h o are a f r a i d of a d v a n c i n g 
e p i d e m i o l o g i c a l science too r a p i d l y ; b u t i t seems t h a t so f a r 
f r o m m y h a v i n g overs tepped the bounds of mode ra t i on i n th i s 
m a t t e r I had , i n r e a l i t y , been too caut ious . Ce r t a in ly i t can 
n o w no l o n g e r be said t h a t e t t he symptoms created b y tape
w o r m s i n t h e horse are o f l i t t l e or no consequence." He re , 
t he r e fo re , I repeat , we have made a clear and r a p i d advance i n 
o u r k n o w l e d g e o f h e l m i n t h i c disease; and f r o m the impulse 
t h u s g i v e n to h i p p o p a t h o l o g y i t is o n l y reasonable to l o o k f o r 
s t i l l f u r t h e r advances i n v e t e r i n a r y medic ine . B y - a n d - b y , the 
scept ic ism w h i c h no t u n n a t u r a l l y exists i n reference to entozoa 
as a f r e q u e n t cause of dea th amongs t animals , w i l l be dispersed 
b y even ye t clearer enunciat ions r e g a r d i n g the i m p o r t a n t p a r t 
these parasites p l a y i n the des t ruc t i on of our most valuable 
creatures . 

A p a r t f r o m the ques t ion i n c i d e n t a l l y ra ised b y M e g n i n as to 
t h e i r o r i g i n a n d mode of development , t h e presence of l a rva l 
cestodes i n horses cannot be passed over. The c o m m o n h y d a t i d 
(Echinococcus veterinorum), t h o u g h n o t o f f r e q u e n t occurrence, 
i s occasional ly p r o d u c t i v e of f a t a l consequences. V e r y in ter 
e s t i n g cases are recorded b y Messrs Hender son a n d K i r k m a n , 
a i d e d b y the va luable comments of Professor V a r n e l l . M r 
H u t c h i n s o n observed an h y d a t i d i n a horse's eye, a n d M r V i n 
cent n o t i c e d lameness, as r e s u l t i n g f r o m h y d a t i d s . B u t one of 
the mos t i n t e r e s t i n g cases o f h y d a t i d s i n solipeds is tha t 
descr ibed b y Professor H u x l e y , f r o m a zebra t h a t d ied at the 
Z o o l o g i c a l Gardens i n 1852. A s s ta ted i n H u x l e y ' s elaborate 
m e m o i r ( f r ee ly quo ted i n the first p a r t of t h i s w o r k ) , the l i ve r 
was f o u n d to be " one mass o f cysts , v a r y i n g i n size f r o m a 
c h i l d ' s head d o w n w a r d s . " T h e zebra's dea th was p u r e l y acci
d e n t a l , as i t b r o k e i t s neck w h i l e a t p l ay i n the paddock . The 
l o n g b l a d d e r - w o r m of the horse (Cysticercus fistularis) is en t i re ly 
u n k n o w n to me, and , as before suggested, m a y be a mere 
v a r i e t y o f the C. tenuicollis of r u m i n a n t s . A n au then t i c i n 
stance o f the occurrence o f the g i d h y d a t i d (Coenurus cerebralis) 
i n t h e horse is r eco rded b y G u r l t . L a s t l y , i n r e l a t i o n to the 
ques t ion o f f o o d , i t is w o r t h y of r e m a r k t h a t w h i l s t beef , vea l , 
p o r k , a n d even m u t t o n , are ap t t o be measled, t h e musc le - f l e sh 
of horses is n o t l i a b l e t o be i n f e s t ed b y C y s t i c e r c i . T h i s is a 
f a c t i n f a v o r o f h i p p o p h a g y . 
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T h e n e m a t o d e s o f so l ipeds are v e r y n u m e r o u s , a n d first i n 
i m p o r t a n c e m u s t be p l a c e d t h e pa l i sade w o r m (Strongylus 
armatus). T h i s w o r m was k n o w n t o R u y s c h ( 1 7 2 1 ) . T h e o l d 

n a t u r a l i s t s r e c o g n i s e d t w o va r i e t i e s (major a n d minor). These 
w e n o w k n o w t o be m e r e l y t h e final s tages o f g r o w t h o f one 
a n d t h e same e n t o z o o n ; a n d i n b o t h s tages t h e w o r m i n f l i c t s 
severe i n j u r y u p o n t h e bea re r , c h i e f l y , h o w e v e r , w h i l s t w a n d e r 
i n g t h r o u g h t h e t i ssues . T h e pa l i sade w o r m has a c q u i r e d n o 
t o r i e t y p r i n c i p a l l y o n a c c o u n t o f i t s c a u s i n g v e r m i n o u s a n e u r i s m , 
neve r the les s , t h i s p a t h o l o g i c a l change is n o t , i n i t s e l f , t h e m o s t 
d i sa s t rous e v i l p r o d u c e d b y t h e w o r m . I n t h e a d u l t s ta te t h e 
f e m a l e reaches a l e n g t h o f t w o inches , w h i l s t t h e m a l e r a r e l y 
exceeds a n i n c h a n d a h a l f . T h e p o s t e r i o r r a y o f t h e c a u d a l 
m e m b r a n e o r h o o d of t h e m a l e is t h r e e - c l e f t . I n b o t h sexes 
t h e head i s a r m e d w i t h n u m e r o u s , c lose ly , set, u p r i g h t den t i c l e s , 
p r e s e n t i n g t h e appearance o f t h e t e e t h o f a c i r c u l a r saw o r 
t r e p h i n e . T h e eggs are e l l i p t i c a l a n d s o m e w h a t c o n s t r i c t e d a t 
t h e c e n t r e , t h e i r con ten t s f o r m i n g e m b r y o s a f t e r e x p u l s i o n f r o m 
b o t h p a r e n t - w o r m a n d hos t . T h e larva? are r h a b d i t i f o r m , 
c h a n g i n g t h e i r s k i n , i n m o i s t e a r t h , i n a b o u t t h ree weeks , a t 
w h i c h t i m e t h e y p a r t w i t h t h e i r l o n g t a i l s . A c c o r d i n g t o 
L e u c k a r t , t h e y pass i n t o t h e b o d y o f a n i n t e r m e d i a t e bea re r 
b e f o r e e n t e r i n g t h e s t o m a c h o f t h e d e f i n i t i v e o r equ ine hos t . 
F r o m t h e a l i m e n t a r y cana l t h e y pass t o t h e b lood-vessels , 
c a u s i n g a n e u r i s m , a n d thence t h e y seek t o r e g a i n t h e i n t e s t i n a l 
c ana l , w h e r e t h e y a r r i v e a t s exua l m a t u r i t y . I t i s d u r i n g 
t h e i r m i g r a t o r y e f f o r t s t h a t t h e y g i v e r i se t o dange rous s y m 
p t o m s i n t h e bearer , n o t u n f r e q u e n t l y caus ing t h e d e a t h o f 
y o u n g a n i m a l s , espec ia l ly y e a r l i n g s . I n t h e a d u l t s ta te t h e 
w o r m i s also d a n g e r o u s t o t h e bearer , as i t p roduces severe 
w o u n d s b y a n c h o r i n g t o t h e m u c o u s m e m b r a n e o f t h e g u t . 

T h e p r o o f s w e possess as t o t h e f r e q u e n c y o f a b d o m i n a l , espe
c i a l l y mesen t e r i c , a n e u r i s m f r o m t h i s source are o v e r w h e l m i n g . 
P r o f . B r u c h m u l l e r e s t i m a t e d t h e pe rcen tage o f a n e u r i s m a l 
horses, s i x years o l d a n d u p w a r d s , a t 9 1 p e r cent . , a n d i t is a 
m a t t e r o f c o m m o n o b s e r v a t i o n i n v e t e r i n a r y d i s s e c t i n g r o o m s 
t h a t v e r m i n o u s a n e u r i s m is r a r e l y o r neve r absent i n t h e ass. 
P ro fesso r s D i c k , S i m o n d s , P r i t c h a r d , W i l l i a m s , a n d m a n y o t h e r 
E n g l i s h a n d S c o t c h v e t e r i n a r i a n s o f eminence , have a l l b o r n e 
t e s t i m o n y o f t h i s k i n d , a n d , f o r m y s e l f , I m a y say t h a t one o f 
t b e ea r l i es t p a t h o l o g i c a l appearances w i t h w h i c h I became 
f a m i l i a r , some t h i r t y years b a c k , was tha t p r e sen t ed b y mesen-
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t e r i c a r t e r i a l disease of the ass. I n r e l a t i o n t o f a t a l col ics i n 
the horse the s tudy of ve rminous aneur i sm is of t h e h ighes t 
m o m e n t . O n t h i s sub jec t Prof . F r i e d b e r g e r has p u b l i s h e d some 
va luable lectures , i n w h i c h , amongs t other po in t s , he i n c i d e n t a l l y 
r e m a r k s u p o n t h e compara t ive f r e e d o m of m i l i t a r y horses f r o m 
aneur i sm as compared w i t h o r d i n a r y l a b o r i n g horses. T h i s 
arises p a r t l y f r o m the f a c t t h a t t h e l a t t e r are n o t cared f o r to 
the same ex ten t , d i e t e t i c a l l y a n d o t h e r w i s e ; and , moreover , 
cava l ry horses are, as a ru l e , y o u n g e r t h a n o r d i n a r y w o r k i n g 
an imals . W h i l s t F r i e d b e r g e r , i n h is suggest ive b rochure , does 
ample jus t i ce to the w r i t i n g s o f h is colleague, D r B o l l i n g e r , i t 
m a y be said, i n l i k e manner , t h a t he does n o t f a i l t o recognise 
his g rea t indebtedness t o the researches of L e u c k a r t . So 
p r a c t i c a l l y i m p o r t a n t , however , do I deem B o l l i n g e r ' s summary 
of the whole subjec t i n r e l a t i on to the h i p p o p a t h o l o g i c a l aspects 
of pa ras i t i sm, t h a t I f e e l i t desirable to r e c o r d his conclusions 
at f u l l l e n g t h . N o profess ional m a n h a v i n g any pretensions to 
a k n o w l e d g e of the v e t e r i n a r y a r t — o r , f o r t h a t mattei*, to 
pa ra s i t i sm i n r e l a t i o n to san i t a t ion—shou ld r e m a i n u n i n f o r m e d 
on t h i s sub jec t . D r B o l l i n g e r ' s resul ts are thus stated : 

1 . T h e w o r m aneur i sm of the v iscera l ar ter ies o f the horse, 
e x i s t i n g i n 90 t o 94 pe r cent , of a d u l t horses, has a general 
correspondence w i t h t h e aneurisma verum mixtum of man . I t 
is , however , d i s t i ngu i shab l e f r o m t h e same b y i t s seat, cause, 
character of i t s wa l l s , contents , a n d mode of t e r m i n a t i o n . The 
w o r m - a n e u r i s m arises f r o m a pa ras i t i sm of the palisade w o r m 
(Strongylus armatus), o w i n g to an i n f l a m m a t o r y a f f ec t ion of the 
a r t e r i a l wa l l s w h i c h i t causes, a n d w h i c h one m a y describe as 
a r e cu r r en t t r a u m a t i c endo-a r te r i t i s . T h i s holds g o o d f o r a l l 
t he v i scera l ar ter ies , w i t h the excep t ion of the a b d o m i n a l aorta, 
i n w h i c h an aneur i sm m a y arise f r o m loca l increase of pressure. 

2. T h e f o r m a t i o n and f u r t h e r deve lopment of the aneur i sm is 
also f a v o r e d b y the n a r r o w i n g of t h e a r t e r i a l ca l ib re , w h i c h 
is caused b y the i n f l a m m a t o r y s w e l l i n g o f i t s w a l l s , a n d also b y 
the contemporaneous f o r m a t i o n of a t h r o m b u s ( c l o t ) , t h i s l a t t e r 
s t i l l f u r t h e r s u p p o r t i n g a n d e x c i t i n g the i n f l a m m a t i o n of the 
i n n e r coat. 

3. W h i l s t t he causes above m e n t i o n e d (and of these more 
p a r t i c u l a r l y the c o n t i n u e d presence of t h e palisade w o r m s a n d 
the p l u g g i n g of the smal ler a r t e i i e s b y t h r o m b i ) f a v o r the 
g r o w t h of the w o r m - a n e u r i s m , t h e sma l l size o f t h e same, n o t 
w i t h s t a n d i n g the years i t has ex is ted , is exp l a ined b y the con-
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s ide rab l e h y p e r t r o p h y o f t h e m u s c u l a r l aye r , b y t h e t o u g h fibrous 
capsu le f o r m e d i n m a n y cases b y t h e c o n n e c t i v e t i s sue o f t h e 
m e s e n t e r y , a n d b y t h e adhes ion o f t h e i n t e s t i n e s t o t h e p e r p e n 
d i c u l a r a n d f r e e - l y i n g a n t e r i o r mesen te r i c a r t e r y ; i n p a r t i c u l a r 
t h i s l a s t - n a m e d c i r c u m s t a n c e does n o t a l l o w o f a n y v e r y cons ide r 
ab l e s h o r t e n i n g o f t h e mesen te r i c a r t e r y , w h i c h w o u l d necessa r i ly 
be a c c o m p a n i e d b y cons ide rab le d i l a t a t i o n o f t h e a r t e r i a l t u b e . 

4 . T h e f a v o r i t e seat o f t h e w o r m - a n e u r i s m is t h e t r u n k o f t h e 
a n t e r i o r m e s e n t e r i c a r t e r y , d i r e c t l y a t i t s o r i g i n f r o m t h e a b d o 
m i n a l ao r t a . M o s t f r e q u e n t l y t h a t p a r t o f t h e a r t e r i a l t r u n k is 
d i l a t e d f r o m w h i c h t h e a r t e r i a i l ea , caecales, a n d co l i ca i n f e r i o r 
(arteria ileo-cceco-colica) a r i se , less f r e q u e n t l y t h e a r t e r i a co l i ca 
s u p e r i o r a t i t s o r i g i n , a n d t h e a r t e r i e s o f t h e caecum a n d c o l o n 
i n t h e i r course i n t h e meso-caecum a n d meso-co lon . T h e 
v e r m i n o u s a n e u r i s m also occurs i n t h e cceliac a r t e r y ( B a u c h -
s c h l a g a d e r ) , i n t h e p o s t e r i o r mesen te r i c a r t e r y ( G e k r o s - a r t e r i e ) , 
i n t h e r e n a l a r t e r y , a n d i n t h e a b d o m i n a l aor ta . A horse i s n o t 
u n f r e q u e n t l y a f f l i c t e d w i t h severa l aneur i sms o f t h i s k i n d a t one 
a n d t h e same t i m e . T h u s i n one case (desc r ibed b y B o l l i n g e r ) 
t h e r e w e r e s i x o f these aneur i sms a f f e c t i n g t h e a b d o m i n a l a o r t a 
a n d i t s b r anches i n t h e same horse . T h e v e r m i n o u s a n e u r i s m 
m a y occur f r o m t h e s i x t h m o n t h o f l i f e o n w a r d s , a n d w i t h 
i n c r e a s i n g a g e ; t h e n u m b e r o f horses f r e e f r o m such aneu r i sms 
becomes c o n t i n u a l l y sma l l e r . 

5. T h e size o f t h e a n e u r i s m va r i e s b e t w e e n t h a t o f a pea a n d 
t h a t o f a m a n ' s head . T h e d i l a t a t i o n i s , as a r u l e , equa l o n a l l 
s ides, t h e f o r m b e i n g u s u a l l y t h u m b - s h a p e d o r bo t t l e - shaped , 
p a s s i n g i n t o t h a t o f a cone Or l o n g o v a l figure. T h i s g e n e r a l 
c o n f i g u r a t i o n i s p r i n c i p a l l y due t o t h e f r e e a n d m o v e a b l e s i t ua 
t i o n o f t h e a n t e r i o r mesen te r i c a r t e r y . 

6. I n c o n t r a s t t o aneur i sms i n m a n , t h e w a l l s o f t h e w o r m -
a n e u r i s m o f t h e horse are a l m o s t w i t h o u t e x c e p t i o n i n d u r a t e d . 
I n a d d i t i o n t o t h e mesen t e r i c c o n n e c t i v e t i ssue , a l l t h e a r t e r i a l 
coats , a n d espec ia l ly t h e tunica media, g e n e r a l l y t a k e p a r t i n t h i s 
i n d u r a t i o n . T h e h y p e r t r o p h y o f t h e m e d i a , w h i c h s tands 
u n i q u e i n respec t o f w h a t i s k n o w n o f a r t e r i a l disease, f o r m s a 
c o m p e n s a t o r y a c t i o n o f t h e a r t e r i a l w a l l , ana logous t o t h e 
m u s c u l a r h y p e r t r o p h y o f t h e h e a r t i n v a l v u l a r disease. T h i s 
c h a n g e i n t h e m e d i a p o i n t s t o t h e f a c t t h a t i n t h e d e v e l o p m e n t 
o f a n e u r i s m i n m a n t h e e a r l y d i s t u r b a n c e o f t h e n u t r i t i v e p r o 
cess i n t h e tunica media is n o t a less essent ia l f a c t o r t h a n t h e 
d e g e n e r a t i o n o f t h e tunica intima. 

24 
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The changes i n t h e intima are the least constant . They 
present a l l stages of progress ive and re t rogress ive me tamor 
phosis, f r o m s imple i n d u r a t i o n to u l ce r a t i on a n d ca lc i f i ca t ion . 
I n the wal l s o f the ve rminous aneur i sm one n o t u n f r e q u e n t l y 
finds a l l t h e pa tho log ica l changes e x h i b i t e d b y atheroma i n man . 
C a l c i f i c a t i o n is a c o m m o n f o r m of the r e t rog rade process, and, 
i n v e r y rare cases, m a y pass o n to the f o r m a t i o n of t r u e bone. 

7. I n a d d i t i o n to the palisade w o r m s , one a lmost cons tan t ly 
finds a p a r i e t a l t h r o m b u s con ta ined i n the aneur i sm. I t covers 
the i n n e r w a l l e i the r p a r t i a l l y or comple te ly , b e i n g i n the l a t t e r 
case p e r f o r a t e d f o r a r t e r i a l offshoots . Th i s c lo t m a y occlude 
the a r t e r y , a n d i t is n o t u n f r e q u e n t l y con t inued i n t o the a r t e r i a l 
branches (per iphera l ly ) o r i n t o the aor ta ( cen t r a l l y ) . A m o n g s t 
the var ious changes tha t the c lo t undergoes, o rgan isa t ion of i t s 
ou te rmos t l ayer and s o f t e n i n g are the most f r e q u e n t . The 
constant occurrence of t h i s c lot is due t o the presence of the 
w o r m s , t o the i n f l a m m a t i o n , u lce ra t ive a n d regressive a f f ec t i on 
of t h e i n t i m a , a n d to the d i l a t a t i o n of t h e a r t e r i a l t ube . 

8. T h e palisade w o r m s are se ldom absent f r o m aneurisms of 
the horse . T h e i r n o t b e i n g present is m e r e l y an accidenta l 
c i rcumstance . O n t h e average, n ine palisade w o r m s go to a 
v e r m i n o u s aneur i sm, and eleven i n the hoi'se. The h ighes t 
n u m b e r o f w o r m s f o u n d i n one horse reached 1 2 1 . N o t u n f r e 
q u e n t l y , also, palisade w o r m s , or t h e i r cover ings i n the f o r m of 
l a r v a l sk ins , are f o u n d i n the aneur i smal wa l l s . The i m m i g r a 
t i o n a n d e m i g r a t i o n of the palisade w o r m s ou t of the in tes t ine 
i n t o the aneur i sm, a n d t h e reverse, t ake place p robab ly , as a 
ru l e , w i t h i n the a r t e r i a l c i r c u l a t i o n . T h e p a t h of the w o r m 
does no t appear to be a lways the same, inasmuch as they 
can also wander t h r o u g h the pe r i tonea l c a v i t y . The worms 
f o u n d i n the aneur i smal wa l l s are p r o b a b l y m o s t l y o n l y s trayed 
specimens. 

9. F r o m a compara t ive pa tho log ico -ana tomica l p o i n t of v iew, 
t h e deve lopmenta l h i s t o r y of the aneurysma v e r m i n o s u m proves 
t h a t a c i r c u m s c r i b e d endo-a r t e r i t i s can d e t e r m i n e the f o r m a t i o n 
of an aneur i sm. 

10. L i k e the w o r m - a n e u r i s m i t s e l f , a t h e r o m a o f t h e abdo
m i n a l ar ter ies arises f r o m a c i r c u m s c r i b e d acute a n d subacute 
endo-a r t e r i t i s . The h i s t o l o g i c a l changes i n t h e secondary 
a the roma of horses are p e r f e c t l y analogous to those o f the 
spontaneous a the roma of m a n . I d i o p a t h i c a the roma , as seen 
i n m a n , does n o t occur any more i n the horse t h a n i n t h e o the r 
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d o m e s t i c a n i m a l s . A t h e r o m a i n t h e horse i s a l w a y s secondary . 
T o be sure , one observes a n i d i o p a t h i c c h r o n i c e n d o - a r t e r i t i s i n 
m a n y a b d o m i n a l a r t e r i e s o f t h e horse , w h i c h , h o w e v e r , n e v e r 
e x h i b i t s i n d i c a t i o n s o f a t h e r o m a t o u s d e g e n e r a t i o n . 

1 1 . I n consequence o f i t s p o s i t i o n t h e w o r m - a n e u r i s m o f 
horses i s n o t o p e n t o p h y s i c a l e x a m i n a t i o n , a n d o n t h a t a ccoun t 
c a n n o t be d i a g n o s e d b y p h y s i c a l s i g n s ; m o r e o v e r , i t o f f e r s n o 
c h a r a c t e r i s t i c s y m p t o m s . I t s t e r m i n a t i o n b y r u p t u r e i s 
e x t r e m e l y r a r e , t h e a n e u r i s m s o f t h e a b d o m i n a l a o r t a b e i n g 
m o r e d i sposed t o r u p t u r e t h a n those o f t h e a n t e r i o r m e s e n t e r i c 
a r t e r y . O f e i g h t e e n cases o f k n o w n p e r f o r a t i o n , fifteen opened 
i n t o t h e p e r i t o n e a l c a v i t y , a n d t h r e e i n t o t h e b o w e l . T h e 
dange rous s y m p t o m s o f t h e w o r m - a n e u r i s m are e x c l u s i v e l y due 
t o e m b o l i s m a n d t h r o m b o s i s o f t h e a f f e c t e d a r t e r y , a r i s i n g f r o m 
t h e p a r i e t a l c l o t . T h e l a t t e r becomes e spec i a l l y d a n g e r o u s 
t h r o u g h i t s i n c r e a s i n g size a n d t h e s o f t e n i n g w h i c h o f t e n 
accompanies i t . T h e a b s o r p t i o n a n d s h r i n k i n g o f t h i s p a r i e t a l 
c l o t , be i t o r g a n i s e d o r n o t , i s m a t e r i a l l y ass i s ted b y t h e h i g h 
p ressu re t o w h i c h i t i s exposed . 

12. T h e v e r y m a r k e d s y m p t o m s o f vascu la r o b s t r u c t i o n — t h e 
sero-haemorrhagic i n t e s t i n a l i n f a r c t — i n e m b o l i s m a n d t h r o m b o s i s 
o f t h e m e s e n t r i c a r t e r i e s are eas i ly e x p l a i n e d b y p a r a l y s i s o f 
t h e m u s c u l a r coat o f t h e i n t e s t i n e , b y t h e absence o r p a u c i t y o f 
va lves i n t h e p o r t a l v e i n , b y t h e readiness w i t h w h i c h m e t e o r -
i s m u s (o r flatus) arises, espec ia l ly i n h e r b i v o r a , a n d b y t h e loose 
cons is tence o f t h e i n t e s t i n a l w a l l s o r v i l l i . 

13. T h e o c c l u s i o n o f t h e i n t e s t i n a l a r t e r i e s , e spec ia l ly t h a t 
a r i s i n g s u d d e n l y , a l w a y s has f o r i t s r e s u l t a p a r t i a l o r c o m p l e t e 
p a r a l y s i s o f t h e p o r t i o n o f b o w e l w h i c h t h e y s u p p l y . T h e 
pa l sy o f t h e i n t e s t i n e causes t h e f o r w a r d m o v e m e n t o f t h e 
i n t e s t i n a l c o n t e n t s t o s toppage o f t h e fasces, a h i n 
d r a n c e t o t h e d i s cha rge o f faeces a n d gas, a n d also t h a t exceed
i n g l y dange rous f o r m a t i o n o f gas ( w i t h i n t h e i n t e s t i n a l t r a c t ) 
w h i c h i n t h e h e r b i v o r a i s so a b n o r m a l , b o t h q u a n t i t a t i v e l y a n d 

q u a l i t a t i v e l y . 
14. I n e m b o l i s m a n d t h r o m b o s i s o f t h e mesen te r i c a r t e r i e s 

t h e s y m p t o m s d u r i n g l i f e are e n t i r e l y i d e n t i c a l w i t h those 
o b s e r v e d i n t h e so -ca l l ed co l i c o f horses, as has been d e t e r m i n e d 
b y n u m e r o u s obse rva t i ons . T h e p a r t i a l pa ra lys i s o f t h e b o w e l , 
w h i c h i s b r o u g h t o n b y t h e e m b o l i s m a n d t h r o m b o s i s o f t h e 
m e s e n t e r i c a r t e r i e s , f o r m s i n g r e a t p a r t t h e c h i e f a n d l e a d i n g 
f e a t u r e o f t h e series o f s y m p t o m s k n o w n as t h e " c o l i c " o f 
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horses. T h e palsy of t h e b o w e l w h i c h arises i n t h i s w a y m a y 
e x p l a i n also t h e f r e q u e n t r u p t u r e s of the d iges t ive canal a n d 
t h e grea te r n u m b e r of i t s changes i n p o s i t i o n . T h e l a t t e r are 
specia l ly f a v o r e d b y the s t r uc tu r e of the a b d o m i n a l viscera i n 
the horse. 

15. T h e o l d changes w h i c h one finds i n t h e pe r iphe ra l 
branches o f the an t e r io r mesenter ic a r t e ry , i n t h e f o r m of 
e x p i r e d a n d p a r t l y absorbed embol ic a n d t h r o m b o l i c processes 
( p i g m e n t a t i o n , a r t e r i a l a n d venous t h r o m b i ) , p a r t i c u l a r l y i n 
connec t ion w i t h those ar ter ies w h i c h are seats of the aneu r i sm, 
dec is ive ly p rove t h a t t h e l a rge m a j o r i t y o f colics r e s u l t i n g i n 
recovery , so f a r as t h e y do n o t depend upon k n o w n i n j u r i e s , 
are caused b y para lys is of t h e b o w e l f r o m embo l i sm a n d 
t h rombos i s . T h e sudden occurrence, course, and resul t of these 
k i n d s of colics also t e s t i f y t o t h e i r embol ic o r i g i n . 

16. T h e cedematous, i n f l a m m a t o r y , a n d hasmorrhagic p r o 
cesses t h a t one o f t e n finds descr ibed as the cause of death i n col ic , 
a lmos t exc lus ive ly depend on th rombos i s a n d embo l i sm of the 
mesenter ic ar ter ies , the cases f o r m i n g about 40 to 50 per cent . 
o f a l l f a t a l col ics . 

17. T h e r a p i d course i n f a t a l col ics , as w e l l as t h e p r epon 
d e r a t i n g s y m p t o m s of dyspnoea i n cases of recovery , is finally 
due t o the a b n o r m a l deve lopment of gas i n the a l i m e n t a r y 
canal . I n a d d i t i o n to the d i m i n u t i o n of the r e sp i ra to ry surface 
b y the l o f t y p o s i t i o n of the d i a p h r a g m , a d i r ec t gas-poisoning 
(carbonic ac id a n d su lphu re t t ed h y d r o g e n ) p r o b a b l y con t r ibu tes 
t o the i n t e n s i t y of the s y m p t o m s a n d the r a p i d course b y 
d i f f u s i o n o f t h e a b n o r m a l l y developed gas ou t of the i n t e s t i na l 
canal i n t o the b l o o d . 

18. T h e v a r i e t y o f t h e ana tomica l derangements caused b y 
e m b o l i s m a n d th rombos i s o f the i n t e s t i n a l ar ter ies is f a i t h f u l l y 
m i r r o r e d b y the v a r i e t y o f t h e c l i n i c a l s y m p t o m s a n d t h e 
d i f f e r e n t degrees i n the i n t e n s i t y a n d course of the col ic . 

19. A m o n g s t every 100 horses a f f l i c t e d w i t h i n t e r n a l disease, 
40 are i l l w i t h col ic . A m o n g any h u n d r e d deceased horses 40 
have per i shed f r o m col ic , a n d a m o n g 100 col ic pa t ien t s 87 
recover a n d 13 d ie . T h e figures p rove t h a t ne i t he r a m o n g s t 
t h e epizoot ic n o r sporadic diseases of horses is t he re any o ther 
a f f e c t i o n w h i c h occurs so f r e q u e n t l y , or c la ims a n y t h i n g l i k e so 
m a n y v i c t i m s . L i k e the f r e q u e n c y of t h e w o r m - a n e u r i s m , t h e 
a m o u n t o f disease a n d m o r t a l i t y increases w i t h a d v a n c i n g age. 
T h e e t i o logy o f the col ic o f horses finds i n t h e t h r o m b o s i s a n d 
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e m b o l i s m o f t h e m e s e n t e r i c a r t e r i e s , w i t h t h e consequen t 
p a r a l y s i s o f t h e b o w e l , an a l l - s u f f i c i e n t e x p l a n a t i o n , w h i l s t 

t h e causes o f c o l i c h i t h e r t o accep ted w e r e f o r t h e m o s t p a r t 
i n s u f f i c i e n t . 

2 0 . I n a g r e a t n u m b e r o f cases t h e t h r o m b u s o f t h e w o r m -
a n e u r i s m i s c o n t i n u e d pas t t h e m o u t h o f t h e a n t e r i o r mesen t e r i c 
a r t e r y , i n t o t h e l u m e n o f t h e ao r t a , a n d , as such , i s t h e e x c l u s i v e 
cause o f t h e e m b o l i s m s o f t h e p e l v i c a n d c r u r a l a r t e r i e s w h i c h b r i n g 
a b o u t t h e i n t e r m i t t e n t h o b b l i n g s ( the a u t h o r says " i n t e r m i t -
t e r e n d e n H i n k e n , " n o t " H a h n e n t r i t t e n , " t h e u s u a l e q u i v a l e n t 
t e r m f o r s t r i n g h a l t ) . C o n s i d e r i n g t h e excessive f r e q u e n c y o f 
t h e t h r o m b u s b e i n g c o n t i n u e d i n t o t h e aor ta , i t becomes h i g h l y 
p r o b a b l e t h a t a g r e a t p a r t o f t h e diseases a n d lameness o f t h e 
p o s t e r i o r e x t r e m i t i e s ( " H i i f t u n d K r e u z l a h m e , u n s i c h t b a r e r 
S p a t h , & c , " w h i c h m a y be r e n d e r e d " sc ia t ic a n d h i p o r s p i n a l 
lameness , obscure s p a v i n , & c " ) are due t o occ lus ion o f t h e a r t e r i e s . 

2 1 . O w i n g t o t h e fibrous t h i c k e n i n g o f t h e c o n n e c t i v e t i ssue 
o f t h e r o o t o f t h e a n t e r i o r mesen te r i c r o u n d t h e a n e u r i s m , a n d 
t o t h e cons ide rab le size o f t h e l a t t e r , d i s t u rbances o f t h e i n n e r 
v a t i o n o f t h e i n t e s t i n e , (as w e l l as) h i n d r a n c e s t o t h e passage o f 
t h e c h y l e , a n d i r r e g u l a r i t i e s i n t h e p o r t a l c i r c u l a t i o n m a y be 
c r e a t e d , w h i c h m a y w e l l l i e a t t h e r o o t o f m a n y c h r o n i c d i s 
t u r b a n c e s o f d i g e s t i o n i n horses. 

2 2 . C o n s i d e r i n g t h e g r e a t losses a n d h e a v y social d i s a d 
van t ages t h a t are occas ioned b y t h e co l i c o f horses t o t h e 
horse -b reeder , t o a g r i c u l t u r e , a n d t o t h e g e n e r a l w e l f a r e , i t i s 
o f t h e h i g h e s t i m p o r t a n c e t o d i scover means w h i c h s h o u l d 
p r e v e n t t h e i n t r o d u c t i o n o f t h e e m b r y o s w i t h t h e f o o d , a n d , as 
a consequence, t h e m i g r a t i o n o f t h e pa l i sade w o r m s i n t o t h e 
mesen te r i c a r t e r i e s o f t h e horse . 

I w i s h i t t o be d i s t i n c t l y u n d e r s t o o d t h a t t h e above s u m m a r y 
i s t r a n s l a t e d f r o m B o l l i n g e r (DieKolik; s. 2 5 7 ) . I n s t r u c t i v e 
cases have b e e n r e c o r d e d b o t h a t h o m e a n d a b r o a d . P r o f . 
V a r n e l l has r e m a r k e d t h a t " foa l s a n d y e a r l i n g s s u f f e r m o r e 
f r o m paras i tes i n t h e p a d d o c k s t h a n t h e y do o n a d j o i n i n g f a r m s 
w h e r e o n l y a f e w a n i m a l s are b r e d . " T h i s is e x p l a i n e d b y 
t h e r e l a t i v e l y g r e a t e r a m o u n t o f e g g - d i s p e r s i o n p r o c e e d i n g f r o m 
t h e i n f e c t e d b r o o d - m a r e s . I t i s q u i t e e v i d e n t t h a t t h e l i v e s o f 
m a n y v a l u a b l e a n i m a l s are a n n u a l l y sac r i f i ced b y t h e n e g l e c t o f 
h y g i e n i c a r r a n g e m e n t s . T h e pa l i sade w o r m is c h i e f l y des t ruc 
t i v e t o y o u n g a n i m a l s , a n d as M r . P e r c i v a l l has w e l l r e m a r k e d , 
these paras i t es are " c o m m o n l y t h e cause o f l i n g e r i n g a n d h i d d e n 



374 PARASITES OP ANIMALS 

disease, t e r m i n a t i n g i n d e a t h , " w i t h o u t any suspicion o n the p a r t 
of t he p r ac t i t i one r as t o t h e na tu re of the malady . I n s t r u c t i v e 
cases of t h i s f o r m of he lmin th ias i s are g i v e n b y Messrs L i t t l e r , 
W y e r , H a r r i s , M e y r i c k , L i t t , P e r c i v a l l , T i n da l , W a l t e r s , 
B r e t t , A i t k e n , M e a d , Clancy , B a i r d , M e r c e r , W r i g h t , Seaman, 
H e p b u r n , a n d others . 

Second o n l y i n c l i n i ca l impor t ance i s the l i t t l e f ou r - sp ined 
s t r o n g y l e (S. tetracanthus). T h e sexes, o f t e n seen u n i t e d , are 
nea r ly of equal size, the la rges t females r each ing near ly £ " 
T h e y i n f e s t the caecum and colon , and have been f o u n d i n a l l 
var ie t ies of the horse, ass, a n d m u l e . T h e w o r m occurs i n 
immense numbers a n d is a t r u e b lood-sucker . I t s presence 
occasions severe col ic and o ther v i o l e n t symptoms , o f t e n p r o v i n g 
f a t a l t o the bearer. A s a l ready announced, i n connect ion w i t h 
m y account o f the t apeworms of the horse, t h i s l i t t l e w o r m 
m a y produce a v i r u l e n t epidemic (epizooty) . I n the sexual ly-

i m m a t u r e state the w o r m occu
pies the wa l l s of the l a rge intes
t i ne , where i t g ives r ise to con
ges t ion , ecchymosis, i n f l a m m a 
t i o n , a n d the f o r m a t i o n of pus 
deposits. The species is readi ly 
recognised b y i t s b r i g h t r ed 
color , b y the f o u r conical spines 
s u r r o u n d i n g the m o u t h , b y the 

FIG. 63— Larvte of Strongylus tetracanthus. a, t w o neck-br i s t les , and b y the 
from the walls of the intestine (natural size); i i - i i n £ J.T» 
b, the same (enlarged) ; x, an injury ; c, younger l o n g three-lODed. hOOd. 01 the 
specimen (in situ); d, the same (enlarged). On- . _ , •, « 
ginai. male , t h e poster ior tnree-c le i t 

r a y h a v i n g a r u d i m e n t a r y o r f o u r t h b r a n c h a t tached to i t s 
ou ter edge. I n some specimens sent t o me b y M r W h i t n e y , I 
f o u n d t h i s supp lemen ta ry process f u l l y t w i c e as l o n g as-
Schneider has represented i t . 

F r o m t h e ear l ies t t imes th i s entozoon has been confounded 
w i t h the pal isade w o r m . R u d o l p h i a n d several of his successors, 
a n d also i n recent t imes E r c o l a n i and C o l i n , r ega rded th i s w o r m 
as the p r o g e n y of Strongylus armatus. D u r i n g m y earlier 
examina t ions I l i k e w i s e f e l l i n t o the e r ro r o f d e s c r i b i n g the 
i m m a t u r e w o r m as r ep re sen t i ng a new species. T h e parasites 
desc r ibed b y me as Tr ichonemes {T. arcuata) were i d e n t i c a l 
w i t h those w h i c h P r o f . D i c k h a d p rev ious ly descr ibed as 
" w o r m s at d i f f e r e n t stages of g r o w t h , " i n h i s M S . sent to D r 
K n o x , 1836. Parasi tes o f t h i s k i n d were descr ibed by D r 
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K n o x as " A n i m a l s s i m i l a r t o T r i c h i n a b y D i e s i n g as t h e 
" N e m a t o i d e u m e q u i c a b a l l i / ' b y M r . L i t t l e r as " E x t r e m e l y 
s m a l l a scar ides , " i n a l e t t e r t o M r V a r n e l l ; b y M r V a r n e l l 
h i m s e l f as " E n t o z o a i n v a r i o u s stages o f g r o w t h ; " a n d b y 
P r o f . W i l l i a m s as " E n t o z o a f r o m t h e i n t e s t i n a l w a l l s , " i n a 
l e t t e r t o m y s e l f , d a t e d M a r c h 1 3 t h , 1873 . I n r e f e r ence , 
h o w e v e r , t o M r V a r n e l l ' s a ccoun t o f M r L i t t l e r ' s spec imens I 
m a y observe t h a t t h e appearances w h i c h he a t first m e r e l y 
d e s c r i b e d as " b l o o d s p o t s , " he a f t e r w a r d s cha rac t e r i s ed as 
d a r k p o i n t s " c o n t a i n i n g y o u n g w o r m s i n v a r i o u s stages o f 
g r o w t h . " 

A s r e g a r d s t h e course o f d e v e l o p m e n t o f t h i s w o r m w e have 
y e t m u c h t o l e a r n . A l t h o u g h t h e w o r m is a f r e q u e n t cause o f 
e p i z o o t y i n t h i s c o u n t r y i t appears t o be b u t l i t t l e k n o w n o n 
t h e C o n t i n e n t . K r a b b e m a k e s n o m e n t i o n o f t h e h e l m i n t h i a s i s 
set u p b y t h e f o u r - s p i n e d s t r o n g y l e , b u t he p o i n t s o u t t h a t t h e 
y o u n g o c c u p y t h e m u c o u s m e m b r a n e , i n w h i c h s i t u a t i o n t h e y 
l i e c o i l e d so as t o p resen t t o t h e n a k e d eye t h e appearance o f 
l i t t l e d a r k spots (Husdyrencs Indvoldsorme, 1872, p . 17, ' A f t r y k . 
a f T i d s s k r . f o r V e t . ' ) . H o w e v e r , L e u c k a r t ' s accoun t o f t h e 
appearances p re sen t ed i n a case b r o u g h t u n d e r h i s n o t i c e is 
i n s t r u c t i v e . H e w r i t e s : — " I have h i t h e r t o h a d o n l y a s i n g l e 
o p p o r t u n i t y o f e x a m i n i n g t h e s t r o n g y l e capsules i n t h e i n t e s t i n a l 
m e m b r a n e o f t h e horse . T h e i r presence is l i m i t e d t o t h e caecum 
a n d c o l o n , b u t t h e y are so a b u n d a n t i n t h i s s i t u a t i o n t h a t t h e i r 
n u m b e r s m a y be e s t i m a t e d b y m a n y h u n d r e d s . I t was t h u s 
l i k e w i s e i n t h e case i n q u e s t i o n , t h e i n v e s t i g a t i o n o f w h i c h b y 
m y s e l f was r e n d e r e d poss ib le t h r o u g h t h e f r i e n d l i n e s s o f P r o f . 
H a u b n e r o f D r e s d e n . T h e capsules w e r e o f o v a l f o r m , and 
g l i m m e r e d t h r o u g h t h e mucous m e m b r a n e as opaque spots , 
m o s t l y f r o m one t o t h r e e m i l l i m e t r e s i n size. I n severa l o f 
these capsules n o t h i n g was f o u n d b e y o n d a g reasy mass o f a 
b r o w n i s h co lo r , w h i c h m i g h t r e a d i l y be t a k e n f o r a t u b e r c u l o u s 
s u b s t a n c e ; b u t t h e g r e a t e r n u m b e r o f t h e m c o n t a i n e d a c o i l e d 
w o r m , f r o m t h r e e to s i x m i l l i m e t r e s l o n g , t h e i r b r e a d t h b e i n g 
0-15 t o 0-26 m m . ( w h i c h is ^ t o T h e y e x h i b i t e d a h i g h l y 
c o l o r e d s t o u t i n t e s t i n e , a n d a t h i c k - w a l l e d o r a l capsule o f 
0*022 m m . i n d e p t h a n d 0 '025 m m . i n b r e a d t h . O n t h e do r sa l side 
t w o t h r e e - c o r n e r e d c h i t i n o u s lamellae ar ise f r o m t h e s h a l l o w 
f l o o r o f t h e s m a l l o r a l capsule . T h e c u t i c l e , n o t w i t h s t a n d i n g 
i t s firm s t r u c t u r e , was s t i l l d e s t i t u t e o f a n n u l a t i o n s . T h e t a i l 
(0"15 t o 0*18 m m . i n l e n g t h ) was s t r o n g l y m a r k e d o f f f r o m t h e 
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rest of the b o d y , b e i n g of a slender c y l i n d r i c a l f o r m w i t h a 
rounded-o f f e x t r e m i t y . T h e development of the sexual apparatus 
h a d no t ye t commenced. N o t w i t h s t a n d i n g t h e grea t dif ferences 
of size presented b y t h e body , the s t ruc tu re of a l l examples was 
e x a c t l y the same to the m i n u t e s t pa r t i cu l a r , w i t h o u t except ion . 
A l s o t h e smallest specimens, w h i c h scarcely measured one m i l l i 
m e t r e , f o u n d i n capsules of 0*3 m m . i n d iameter , were d i s t i n g u i s h 
able o n l y b y the absence of the o ra l cup, whose pos i t ion was 
represented b y a slender and t h i c k e n e d ch i t inous cy l inde r , as 
ob ta ins i n the earl iest paras i t ic j u v e n i l e c o n d i t i o n of Dochmius 
trigonocephalus. T h e t r a n s f o r m a t i o n to the f o r m p re sen t ing an 
o r a l cup occurs t h r o u g h a m o u l t i n g , w h i c h i s accomplished 
a l ready i n examples o f I'B m m . i n d iameter . L a t e r , also, t he 
w o r m s cast t h e i r sk ins i n t h e i r capsules, w i t h o u t , however , 
c h a n g i n g the o ra l cup. I n r e g a r d to t h e f i n a l purpose of t h i s 
metamorphos i s , m y inves t iga t ions have l e f t me e n t i r e l y i n the 
l u r c h ; nevertheless, I do n o t en t e r t a in the smallest doub t t ha t 
t h e w o r m s w h i c h I have here descr ibed are the l a r v a l f o r m s of 
Strongylus tetracanthus." 

F r o m numerous examina t ions I have sat isf ied myse l f t ha t 
t h e w o r m s a f t e r escaping t h e wa l l s of the in tes t ine—and 
t h e y m a y o f t e n be observed i n t h e v e r y act o f pass ing— 
re-enter t h e l u m e n of t h e b o w e l to undergo another change 
of s k i n p r i o r to a c q u i r i n g the adu l t state. Th i s t h e y accom
p l i s h by r o l l i n g themselves w i t h i n t h e faecal m a t t e r o f the 
horse 's in tes t ine . T h e best examples I have seen of t h i s 
phenomenon occur red i n a case f o r the c l i n i c a l pa r t i cu la rs of 

w h i c h I am i n d e b t e d to M r Cawth ron . 
M o s t i n t e r e s t i n g was i t t o not ice these 
i m m a t u r e w o r m s , each co i l ed w i t h i n a 
sor t o f cocoon, w h i c h M r Cawth ron 
t e r m e d a cys t . A l l t he f o r t y l i t t l e 
cocoons more or less resembled p i l l s , 
t he b r i g h t r e d color o f t h e i r contained 
w o r m s s t r o n g l y c o n t r a s t i n g w i t h the 

FIG 64 . -F^ys t s or pellets eon- d a r k color of the cocoons. T h e y con-
X - i n " T S sis ted of compressed debris, w h i c h under 

S M ' t t W ' i S S * ^ t h e microscope showed m a n y c o m m o n 
0 l i s i n a 1 ' f o r m s o f vegetable ha i rs a n d paren

c h y m a , besides raphides a n d ch lo rophy l l -g ranu le s . I n t e r n a l l y , 
t h e r e was a c a v i t y co r r e spond ing w i t h the shape of the w o r m . 
I n one ins tance I n o t i c e d t ha t the w o r m had nea r ly comple t ed 
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i t s ecdys i s , a p o r t i o n o f t h e o l d s k i n s t i l l r e m a i n i n g a t t a c h e d t o 
t h e t a i l . 

A s a l r e a d y r e m a r k e d , t h e ev idence r e s p e c t i n g t h e f r e q u e n c y 
a n d des t ruc t ivenes s o f t h i s l i t t l e w o r m i n E n g l a n d is n o w q u i t e 
o v e r w h e l m i n g . I n a series o f papers c o n t r i b u t e d t o t h e e V e t e 
r i n a r i a n ' ( t oo l o n g f o r f u l l q u o t a t i o n h e r e ) , I h a v e endea
v o u r e d t o d o j u s t i c e t o t h e " finds " a n d o b s e r v a t i o n s o f those 
m e m b e r s o f t h e v e t e r i n a r y p r o f e s s i o n w h o w e r e g o o d e n o u g h t o 
s u p p l y m e w i t h v a l u a b l e no tes a n d c o m m u n i c a t i o n s . I n p a r t i 
c u l a r m u s t m y indeb t ednes s t o M r Rees L l o y d be a c k n o w l e d g e d , 
f o r , as p r e v i o u s l y obse rved , he i t was w h o first r e c o g n i s e d t h e 
pa ra s i t i c cha rac t e r o f t h e W e l s h ep i zoo t i c o u t b r e a k s . I n t h e 
D e a n g u n i d a n d T a l y b o n t d i s t r i c t s these s t r o n g y l e s p r o v e d 
t e r r i b l y f a t a l t o m o u n t a i n pon ie s . I t appears t h a t t h e o w n e r s 
o f t h e a n i m a l s , as soon as t h e y p e r c e i v e d a n y t h i n g amiss , 
a t once d i sposed o f t h e m b y sale, e v i d e n t l y a n t i c i p a t i n g f a t a l 
r e s u l t s sooner o r l a t e r . T h e f a c t s c o n n e c t e d w i t h some o f t h e 
i s o l a t e d cases b r o u g h t u n d e r M r L l o y d ' s care are espec ia l ly 
i n t e r e s t i n g , as s h o w i n g t h e v i r u l e n c e o f t h e s y m p t o m s set u p . 
T h u s o n t h e 9 t h o f F e b . , 1875 , some t i m e a f t e r I h a d i d e n t i f i e d 
t h e species f r o m specimens he h a d sent m e , M r L l o y d w r i t e s 
as f o l l o w s : — " T h e las t case I h a d was one w h i c h h a d b e e n 
s o l d i n t h i s w a y , a n d w h i c h h a d s u f f e r e d n o w a n d t h e n f r o m 
c o l i c k y pa ins f o r t h e space o f a b o u t t w o m o n t h s . T h e a n i m a l 
h a d been d r e n c h e d w i t h f e b r i f u g e s a n d r u b b e d w i t h s t i m u l a t i n g 
l i n i m e n t s a b o u t t h e t h r o a t . H o w e v e r , I was sent f o r one 
e v e n i n g , a b o u t a n h o u r b e f o r e t h e p a t i e n t ' s dea th . I soon 
d i a g n o s e d t h e case as pa ra s i t i c , a n d a t t h e same t i m e c o n s i d e r e d 
i t t o be a hopeless one . I r e m a i n e d w i t h i t t h e w h o l e o f t h e 
t i m e , o f w h i c h a b o u t f o r t y - f i v e m i n u t e s o f t h e m o s t acu te 
p a i n was b o r n e b y t h e t r e m b l i n g beast , w h i c h was l e a p i n g , 
r o l l i n g , a n d t o s s i n g i t s e l f a b o u t w i t h a s t o n i s h i n g r a p i d i t y . 
T h e b u l g i n g eyes, g n a s h i n g t e e t h , f o a m i n g m o u t h , a n d sha rp 
p e c u l i a r hoarseness, w e r e p i t i a b l e t o b e h o l d ; w h e n s u d d e n l y a l l 
was s i l en t , he q u i e t l y rose t o h i s f e e t , a n d n i p p e d t h e grass as 
i f n o u g h t h a d t r o u b l e d h i m . I t h e n t r o t t e d h i m q u i e t l y u p 
a f e w y a r d s o f r i s i n g g r o u n d i n t h e co rne r o f t h e field, w h e n 
he i m m e d i a t e l y g o t d o w n t o r i se n o m o r e . T h e n e x t d a y I 
e x a m i n e d h i m , a n d f o u n d m y r i a d s o f t h e f o u r - s p i n e d s t r o n g y l e s , 
a l a r g e n u m b e r b e i n g e n c y s t e d . " M r Rees L l o y d ' s account o f 
t h i s case i s so g r a p h i c t h a t I have r e p r o d u c e d i t w i t h o u t 
a b r i d g m e n t . S p e a k i n g o f a n o t h e r p a t i e n t , a m a r e , he says, 
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" she had v o i d e d thousands of these parasites, and was i n a 
f r i g h t f u l l y emaciated c o n d i t i o n , b u t b e y o n d a c r a v i n g appet i te 
there was l i t t l e else to be n o t i c e d . " N o t w i t h s t a n d i n g the f e w 
d iagnos t ic i nd i ca t ions a f f o r d e d , M r L l o y d , b e i n g l e d b y the 
h i s t o r y of t h e case t o suspect w o r m s , at once examined the 
faeces, w h e n he discovered thousands of these m i n u t e nematodes. 
C l i n i c a l l y , these f ac t s o u g h t no t to be los t s i g h t of . I n add i t i on 
t o M r L l o y d ' s cases I have rece ived va luable pa r t i cu la r s of 
others a t t h e hands of P r o f . W i l l i a m s , Messrs Cawth ron , 
A . C l a r k e , T . G e r r a r d , D . M . S to r ra r , and J . W W h i t n e y . 

P r a c t i c a l l y , i t is i m p o r t a n t t o i n f o r m the persons most i n 
te res ted t h a t an ac t ive " d r ench " m a y be serviceable i n d i s lodg
i n g t h e f r ee i n t e s t i n a l w o r m s , b u t the a d m i n i s t r a t i o n of purga
t ives mus t n o t be persevered i n . A s i n the somewhat paral le l 
case o f T r i ch inos i s i n the h u m a n subject , the f a t a l i t y of the 
d isorder depends n o t u p o n the f ree and m a t u r e worms , b u t upon 
t h e m i g r a t i n g a n d s exua l l y - immatu re f o r m s . A l l a t tempts b y 
means of ac t ive d r u g s to po i son the entozoa, w h e n once they 
have ga ined access to the tissues (whe the r ac tua l ly capsuled or 
n o t ) , are worse t h a n useless. B y a l l means le t the animals have 
a dose of aloes i n the first instance, f o l l o w e d b y w a r m bran 
mashes ; b u t t h e r e a f t e r l e t every care be t a k e n to suppor t the 
p a t i e n t ' s s t r e n g t h . Espec ia l ly shou ld the e x h i b i t i o n of t u rpen 
t i n e be avo ided . W i t h o u t doub t the cause of t h i s , as of other 
s i m i l a r epidemics , is p r i m a r i l y r e fe rab le to a tmospher ic condit ions 
w h i c h f a v o r the m u l t i p l i c a t i o n of parasites. A s the prac t ica l 
m a n cannot a l te r these c l i m a t a l changes, he mus t do his best to 
check the d i sorder b y r e m o v i n g the v i c t i m s to new locali t ies ; 
or, i f the an imals m u s t r e m a i n i n i n f e c t e d d i s t r i c t s , b y supp ly ing 
t h e m w i t h var ious k i n d s of a r t i f i c i a l l y p repa red fodde r , supple
m e n t e d b y c a r e f u l l y filtered wate r . I n t h i s way , I believe, 
epidemics m a y be arrested, b u t t hey cannot be s tamped out 
a l toge ther , except b y the adopt ion of measures w h i c h w o u l d be 
a l i k e i m p r a c t i c a b l e and unwar ran t ab l e . 

Pass ing to the cons idera t ion of o ther i n t e s t i n a l nematodes, the 
n e x t i n impor t ance is the l a rge l u m b r i c o i d (Ascaris megaloce-
phala) f o u n d i n a l l solipeds, i n c l u d i n g the zebra. W h i l s t the 
male w o r m s r a r e l y exceed seven inches i n l e n g t h , the females 
somet imes reach seventeen inches. Science is i n d e b t e d to 
Schneider f o r s e t t i n g at rest a l l doub t as t o t h e specif ic d is
t inc tness of t h i s w o r m . T h e f a r l a rge r n u m b e r of caudal papillae 
a t once d i s t ingu ishes i t f r o m the l u m b r i c o i d of m a n a n d the 
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h o g . T h e e q u i n e A s c a r i s m a y occu r i n a n y p a r t o f t h e a l i m e n 
t a r y cana l , b u t t h e s m a l l g u t f o r m s i t s p r o p e r h e a d - q u a r t e r s . 
T h e e n t i r e course o f d e v e l o p m e n t o f t h i s w o r m has n o t b e e n 
t r a c e d ; never the less , H e l l e r f o u n d h u m a n l u m b r i c o i d s measu r 
i n g less t h a n t h e e i g h t h o f an i n c h . I t i s n o t l i k e l y t h a t a n y 
i n t e r m e d i a t e hos t i s necessary f o r t h e g r o w t h o f t h e larvae, p r i o r 
t o t h e i r access t o t h e d e f i n i t i v e hos t . I have r e a r e d t h e larvae 
i n i m p u r e w a t e r a n d i n m o i s t h o r s e - d u n g , u p t o t h e size o f ~ o f 
an i n c h . T h e y w e r e t h e n f u r n i s h e d w i t h a c o m p l e t e l y - f o r m e d 
d i g e s t i v e appa ra tu s . D a v a i n e k e p t t h e i n t r a - c h o r i o n a l e m b r y o s 
a l i v e i n w a t e r f o r five o r s i x years . H i s e x p e r i m e n t s o n r a t s , 
dogs , a n d o n a c o w , l e d t o n o dec i s ive r e s u l t s ; b u t i t is i m p o r 
t a n t t o k n o w t h a t t h e eggs o f l u m b r i c o i d s e f f e c t u a l l y res i s t 
d rynes s . A c c o r d i n g t o D a v a i n e , howeve r , e m b r y o n a l d e v e l o p 
m e n t i s t h u s a r r e s t ed ( excep t i n Ascaris tetraptera o f t h e 
mouse ) . 

S e e i n g h o w r e a d i l y t h e m o s t o r d i n a r y a t t e n t i o n t o c leanl iness 
m u s t su f f ice t o p r e v e n t l u m b r i c o i d h e l m i n t h i s m , i t i s scandalous 
t h a t so m a n y severe cases o f disease f r o m t h i s source s h o u l d 
ever a n d a n o n t u r n u p a n d be r e p o r t e d . I n no p r o p e r l y c o n 
d u c t e d s tab le are these l a r g e en tozoa ever t o be seen i n a n y 
cons ide rab le n u m b e r s ; f o r so l o n g as t h e w a t e r - s u p p l y is g o o d 
a n d t h e f o d d e r c l ean t h e r e is no p o s s i b i l i t y o f i n f e c t i o n . A 
f e r t i l e source o f i n f e c t i o n , h o w e v e r , r e su l t s f r o m a l l o w i n g horses 
t o d r i n k a t f o u l road- s ide ponds a n d f r o m open w a t e r s i n t h e 
v i c i n i t y o f s tables a n d p a d d o c k s w h e r e foa l s are r ea red . I n t o 
t h e c l i n i c a l b e a r i n g s o f t h e s u b j e c t I do n o t en te r , b u t a hos t 
o f i n t e r e s t i n g r eco rds o f l u m b r i c o i d disease m a y be f o u n d i n 
v e t e r i n a r y j o u r n a l s , b o t h h o m e a n d f o r e i g n . These have t h e i r 
c o u n t e r p a r t i n t h e v e r y s i m i l a r cases r e c o r d e d i n the m e d i c a l 
j o u r n a l s , a n d q u o t e d b y m e i n t h e 3 4 t h b i b l i o g r a p h y of t h i s 
w o r k . F r o m Sons ino ' s r e p o r t these w o r m s do n o t appear v e r y 
c o m m o n i n E g y p t , b u t t h e v e t e r i n a r y in spec to r , D r Z u n h i n e t t , 
h a d occas iona l ly m e t w i t h t h e m . F r o m Messrs W A w d e , 
J . B . W o l s t e n h o l m e , a n d o t h e r E n g l i s h v e t e r i n a r y surgeons , I 
have r e c e i v e d notes o f i n t e r e s t i n g cases, b u t i n t h i s connec
t i o n I can o n l y f u r t h e r r e f e r t o t h e p u b l i s h e d cases o f Mess r s 
A n d e r s o n , B o d d i n g t o n , C a r t w r i g h t , H a r r i s o n , M o i r , a n d W a l l i s . 
T h e F r e n c h cases, b y M . C a m b r o n a n d b y M . V e r e t , are pa r 
t i c u l a r l y i n s t r u c t i v e . M a n y of t h e cases g i v e f a t a l r e su l t s . 
I n one f a t a l i n s t ance a p u p i l o f m i n e coun ted over 1200 o f 
these w o r m s , a n d i n a s i m i l a r f a t a l case M r L e w i s r e p o r t s t h a t 
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he f o u n d the s m a l l i n t e s t i ne l i t e r a l l y c r a m m e d , some thousands 
of worms b e i n g h u d d l e d toge the r i n l a rge masses. 

T h e n e x t nematode of genera l in te res t is t h e p i n w o r m 
(Oxyuris curvula). P rofess iona l m e n o f t e n c o n f o u n d i t w i t h 
t h e palisade w o r m , a n d i t has even been m i s t a k e n f o r the ra t -
t a i l m a g g o t (Helophilus). The longes t males measure I f " , 
a n d the females o f t e n b e y o n d 4 inches. T h i s w o r m infes ts the 
co lon i n grea t number s , t he species b e i n g easily recognised b y 
i t s l o n g subula te t a i l . L i k e i t s m u c h smal ler congener infes t 
i n g m a n , t h i s w o r m occasions severe loca l i r r i t a t i o n , clusters of 
t h e eggs o f t e n a c c u m u l a t i n g to f o r m y e l l o w inc rus ta t ions at the 

FIG. 65.—Head of Oxyuris curvula. Highly magnified. After Busk. 

v e r g e of the anus. E q u i n e p i n w o r m s are vegetable feeders, 
a n d , l i k e h u m a n O x y u r i d e s , are conveyed t o the bearer i n a 
d i r e c t manner . N o horse p r o p e r l y looked a f t e r can be infes ted 
b y these w o r m s . L o c a l wash ings a n d stable cleanliness be ing 
secured b y an a t t e n t i v e g r o o m , t h e an imals are safe. P r o p h y 
l ac t i c measures o f t h i s k i n d are a l l - p o w e r f u l against i n f e c t i o n . 
N o t w i t h s t a n d i n g the ease, however , w i t h w h i c h the oxyur i s 
d i sorder m a y b o t h be p r e v e n t e d and cured , w e find i t prevai ls 
ex tens ive ly everywhere , a l i k e i n m a n k i n d a n d i n solipeds. D r 
Sonsino f o u n d these parasites abundan t i n E g y p t , some of 
the w o r m s r e a c h i n g a l e n g t h o f nea r ly five inches (120 m m . ) . 
M r E m m e r s o n has g i v e n an i n t e r e s t i n g account o f the p r e j u d i c i a l 
effects of these entozoa i n the horses of S ingapore . 

One of the most r e m a r k a b l e equine parasites is t h a t w h i c h I 
a m i n t h e h a b i t o f c a l l i n g the l a r g e - m o u t h e d m a w - w o r m (Spi
roptera megastoma), i n c o n t r a - d i s t i n c t i o n t o the s m a l l - m o u t h e d 
species (S. microstoma). I n t h i s c o u n t r y t h e w o r m has 
a t t r a c t e d l i t t l e no t i ce , b u t t h r o u g h t h e k indness of M r Spooner 
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H a r t , o f C a l c u t t a , a n d o f M r P e r c i v a l l , o f t h e 1 1 t h H u s s a r s , 
s t a t i o n e d a t U m b a l l a , I have h a d a b u n d a n t o p p o r t u n i t i e s o f 
e x a m i n i n g t h i s e n t o z o o n a n d t h e s i n g u l a r p a t h o l o g i c a l appear 
ances w h i c h i t occas ions . T h i s pa ra s i t e was first d e s c r i b e d b y 
R u d o l p h i , w h o says : — " S p i r o p t e r a c a p i t i s d i s c r e t i o re m a g n o 
n u d o , cauda feminse r e c t i u s c u l a acu ta , m a v i s s i m p l i c i t e r s p i r a l i , 
co rpuscu l i s r o t u n d i s a d b a s i m p e n i s s t y l i f o r m i s . " T h e w o r m 
was a f t e r w a r d s o b s e r v e d b y S c h u l t z e , C h a b e r t , a n d f r e q u e n t l y 
also b y A n d r a l , b u t t h e bes t accoun t s o f i t a re those g i v e n b y 
G u r l t , V a l e n c i e n n e s , a n d D u j a r d i n . S c h n e i d e r has l i k e w i s e 
done m u c h t o set a t r e s t d i s p u t e d p o i n t s . R e s p e c t i n g t h e 
Spiroptere du Oheval, D u j a r d i n , w r i t i n g i n 1 8 4 4 , observes t h a t 
" R u d o l p h i a t first s t u d i e d t h i s h e l m i n t h f r o m examples f o u n d i n 
g r e a t n u m b e r b y R e c k l e b e n , a t B e r l i n , i n t u b e r c l e s o f t h e 
s t omach o f t w o horses. Q u i t e r e c e n t l y , M . V a l e n c i e n n e s , a t 
P a r i s , has f o u n d i t f r e q u e n t l y i n t u m o u r s , f r o m t w e n t y t o f o r t y 
m i l l i m e t r e s i n size, i n t h e s t o m a c h o f e leven horses o u t o f 
t w e n t y - f i v e t h a t he h a d s u b j e c t e d t o t h i s k i n d o f r e sea rch . 
These t u m o u r s , l o d g e d b e t w e e n t h e mucous a n d m u s c u l a r l aye r s 
of t h e d i g e s t i v e cana l , are p e r f o r a t e d b y severa l holes t r a v e r s 
i n g t h e m u c o u s m e m b r a n e . T h e y are d i v i d e d i n t e r n a l l y b y a 
n u m b e r o f f o l d s i n t o n u m e r o u s i n t e r c o m m u n i c a t i n g cav i t i e s , 
a n d some t imes filled w i t h s o l i d m u c u s a n d v e r y m a n y s p i r o p -
teras . I t i s f r o m e x a m p l e s c o l l e c t e d b y M . V a l e n c i e n n e s t h a t 
I have b e e n ab l e t o s t u d y t h e p a r a s i t e . " 

A s r e g a r d s t h e d e s c r i p t i o n o f t h e w o r m , i t i s a l m o s t needless 
t o say t h a t D u j a r d i n ' s accoun t i s m i n u t e a n d a d m i r a b l e i n a l l 
respects . I n f a c t , no n a t u r a l i s t ever exceeded t h e Rennes savant 
i n ca re fu lness a n d accu racy o f d e t a i l . A n i n t e r e s t i n g p o i n t c o n 
n e c t e d w i t h these s t o m a c h - w o r m s l ies i n t h e c i r c u m s t a n c e t h a t 
G u r l t r e c o g n i s e d t w o v a r i e t i e s , one o f w h i c h he t e r m e d Sp. meg., 
v a r . major. I t r e m a i n e d f o r S c h n e i d e r t o show t h a t t h e l a r g e r 
w o r m s f o r m e d a n a l t o g e t h e r d i s t i n c t species, w h i c h he t e r m e d 
Filaria microstoma ( f M o n o g r . , ' 1. c . , « 1 8 6 6 , s. 9 8 ) . I t was n o t 
u n n a t u r a l t h a t R u d o l p h i a n d h i s successors s h o u l d c o n f o u n d 
these t w o f o r m s t o g e t h e r , a n d i t i s also n o t a l i t t l e c u r i o u s 
t h a t t h e s m a l l e r o f t h e t w o species has t h e l a r g e r m o u t h . 
P r a c t i c a l l y , v e t e r i n a r i a n s w i l l p r o b a b l y res t c o n t e n t t o k n o w 
t h a t w h i l s t t h e Spiroptera megastoma occupies t u m o u r s i n t h e 
w a l l s o f t h e s t o m a c h , t h e S. microstoma i s a l w a y s t o be f o u n d 
f r e e i n t h e c a v i t y o f t h a t o r g a n . A n y h e l m i n t h o l o g i s t w h o 
m a y chance t o have r e a d t h e C e y l o n C o m p a n y ' s r e p o r t o n t h e 
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f a t a l ep idemic a f f e c t i n g the mules of the M a u r i t i u s i n 1876 can 
scarcely f a i l t o have observed t h a t the w o r m ca l led Ascaris 
vermicularis b y M r Bradshaw is none o ther t h a n our Sp. 
megastoma. The desc r ip t ion of the t u m o u r s as " r e t i c u l a t e d " 
su f f i c i en t l y expla ins t h e i r h o n e y c o m b - l i k e appearance, b u t I 
t h i n k tha t the express ion " a l v e o l a r " w o u l d be t t e r convey the i r 
t r u e p a t h o l o g i c a l character . M r Spooner H a r t compared these 
s t ruc tures , w h i c h he t e rms " abodes," to m o l e - h i l l s , b u t there 
is no good g r o u n d f o r suppos ing t h a t t h e w a n d e r i n g s of the 
parasites are i n any sense comparable to the b u r r o w i n g s of the 
mole . I n l i k e manner t h e express ion " n i d u s , " employed b y 
M r Bradshaw, t h o u g h suggest ive of t h e i r nes t - l i ke appearance, 
is t o some ex t en t m i s l ead ing , as i t imp l i e s t h a t the w o r m s f o r m 
a n i d e or b r o o d . Poss ib ly , i t m a y t u r n ou t t h a t a l l the nema
todes i n each t u m o u r have been b r e d i n the spot where they are 
f o u n d , b u t h i t h e r t o t h e y have o n l y been seen i n the a d u l t state. 
E a r l i e r stages of g r o w t h shou ld be d i l i g e n t l y sought f o r . 
W i d e l y d i s s imi l a r as the t w o m a w - w o r m s are, i t w o u l d not 
g r ea t l y surprise me to l ea rn t h a t Sp. megastoma and S. micro
stoma are d i m o r p h i c cond i t ions of one a n d the same entozoon. 
A t a l l events, Erco lanFs d e t e r m i n a t i o n of the re la t ions subsist
i n g be tween Ascaris injiexa a n d A. vesicularis suggests a possible 
analogy of t h i s k i n d . I m a y m e n t i o n t h a t the male Spiroptera 
megastoma reaches nea r ly one t h i r d and the female one hal f 
of an i n c h i n l e n g t h . A c o n s t r i c t i o n separates the head 
f r o m the body . The m o u t h is su r rounded b y f o u r t h i c k 
h o r n y l i p s , the dorso-ven t ra l pa i r b e i n g t h e l a rge r . The t a i l 
of t he male is s p i r a l l y t w i s t e d , and f u r n i s h e d w i t h la te ra l 
bands suppor ted b y three or f o u r r i b s . I t carries t w o curved 
spicules of unequa l size. The re are f i v e pa i rs of caudal 
papillae, t he t a i l b e i n g b l u n t l y p o i n t e d i n b o t h sexes. The 
v u l v a of the f emale is p laced abou t \" b e l o w the head. The 
eggs are l inea r or v e r y n a r r o w , and f u r n i s h e d w i t h t h i c k shells. 
A c c o r d i n g to Sonsino, who f o u n d Sp. megastoma i n f ive out of 
s ix teen E g y p t i a n horses, the v e r m i n i f e r o u s g r o w t h s are usual ly 
seated near the p y l o r i c end of the s tomach, as m a n y as f o u r 
t u m o u r s o c c u r r i n g at one t i m e . N e i t h e r Sonsino n o r any other 
observers a l ready quo ted appear to t h i n k t ha t these m o r b i d 
changes i n any w a y i n t e r f e r e w i t h the hea l thy pe r fo rmance of the 
gas t r ic f u n c t i o n s . H o w e v e r , I a m of o p i n i o n t h a t at least one 
recorded f a t a l case of pa ras i t i sm, p r o d u c i n g r u p t u r e of the 
s tomach, a f fo rds an ins tance , howeve r ra re , of the i n j u r i o u s 
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a c t i o n o f t h i s e n t o z o o n . I t i s r e p o r t e d u n d e r t h e s i g n a t u r e 
o f " A r g u s / ' q u o t e d b e l o w . 

I n t h i s c o n n e c t i o n I m a y m e n t i o n t h a t i n 1864 P r o f . A x e 
o b s e r v e d some s m a l l w o r m s , sca rce ly v i s i b l e to t h e n a k e d eye, 
i n t h e m u c o u s m e m b r a n e o f t h e s t o m a c h o f a d o n k e y , t h e same 
w o r m s b e i n g s u b s e q u e n t l y o b s e r v e d i n t h r e e o t h e r d o n k e y s 
b r o u g h t t o t h e d i s s e c t i n g r o o m o f t h e R o y a l V e t e r i n a r y C o l l e g e . 
F r o m t h e e x a m i n a t i o n o f a d r a w i n g o f one o f t h e m a l e w o r m s , 
e x e c u t e d b y P r o f . S i m o n d s , I a m l e d t o be l i eve t h a t t h e 
paras i tes are e n t i r e l y n e w t o science. T h e h o o d b e i n g w e l l 
m a r k e d t h e r e can b e n o d o u b t as t o t h e s t r o n g y l o i d a f f i n i t i e s 
o f t h e w o r m . I t h e r e f o r e p ropose t o c a l l t h e w o r m a f t e r i t s 
d i scovere r (Strongylus Axei). 

I n r e g a r d t o Sp. microstoma, t h e males measure u p t o f " , 
w h i l s t t h e f emales have a l o n g d i a m e t e r o f § " o r r a t h e r m o r e 
(10"") . T h e s m a l l - m o u t h e d m a w - w o r m l i v e s f r e e i n t h e s t o m a c h , 
a n d , as K r a b b e observes , n o t u n f r e q u e n t l y i n v e r y cons ide rab le 
n u m b e r s . I t does n o t appear t o be capable o f i n j u r i n g t h e hos t . 

One o f t h e m o s t i n t e r e s t i n g equ ine nematodes i s t h e eye-
w o r m . M o s t v e t e r i n a r y w r i t e r s speak of i t as t h e Filaria oculi, 
b u t t o h e l m i n t h o l o g i s t s i t i s b e t t e r k n o w n b y t h e m o r e c o r r e c t 
d e s i g n a t i o n , F. papillosa. T h o u g h c o m m o n l y o b t a i n e d f r o m 
t h e e y e b a l l a n d i t s t u n i c s , t h e w o r m i n f e s t s v a r i o u s t issues a n d 
o rgans o f t h e b o d y , b e i n g f o u n d i n t h e t h o r a x , a b d o m e n , m e m 
branes o f t h e b r a i n , musc les , a n d c e l l u l a r t issues. I t i n f e s t s 
t h e ass a n d m u l e , a n d also h o r n e d r u m i n a n t s . T h e males 
a t t a i n a l e n g t h o f t h r e e inches a n d t h e f emales seven inches . 
T h e head is b r o a d , w i t h a g a p i n g m o u t h a r m e d w i t h a 
r i n g o f c h i t i n e a n d t w o p r o m i n e n t den t i c l e s . T h e r e are 
also t w o papil lae o n t h e n e c k near t h e m i d d l e l i n e , besides 
s i x t e e n cauda l papi l lae , e i g h t o n e i t h e r s ide. T h e t a i l o f t h e 
m a l e i s s p i r a l l y t w i s t e d , t h a t o f t h e f e m a l e o n l y s l i g h t l y c u r v e d . 
N o t w i t h s t a n d i n g t h e m a n y o p p o r t u n i t i e s a f f o r d e d o f e x a m i n i n g 
t h i s pa ras i t e i n t h e f r e s h s ta te , v e r y l i t t l e i s k n o w n r e s p e c t i n g 
i t s o r i g i n a n d course o f d e v e l o p m e n t . D r M a n s o n , w h o f o u n d 
t h a t t h e m o u t h was a r m e d w i t h a five- o r s i x - t o o t h e d o r a l saw, 
cons iders t h a t t h e eye i s n o t a p r o p e r r e s t i n g place f o r t h e 
pa ras i t e , a n d t h a t w h e n one w a n d e r i n g w o r m comes across t h e 
t r a c k o f a n o t h e r i t f o l l o w s i t u p f r o m sexua l i n s t i n c t , a n d t h u s 
seve ra l m a y be f o u n d t o g e t h e r i n one p lace . T h e t r a c k s are 
r e a d i l y seen b y t h e n a k e d eye. D r Sons ino speaks o f i t as a 
" y e l l o w l i n e . " T h i s I t a l i a n observer f o u n d t h e w o r m i n t w e l v e 
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ou t of the s ix teen solipeds he examined d u r i n g the p lague . 
Each horse showed f r o m t w o to a dozen w o r m s " i n the p e r i 
tonea l c a v i t y , w a n d e r i n g f r ee on t h e serous l i n i n g , w i t h o u t 
caus ing any apparent misch ie f t o t h e m e m b r a n e . " O n one 
occasion Sonsino f o u n d t h e w o r m i n the l i v e r . F r o m the 
s i m i l a r i t y of h a b i t the re can be l i t t l e d o u b t t h a t t h e cases 
of g u i n e a - w o r m (F. medinensis) r eco rded b y C l a r k s o n a n d 
others , as o c c u r r i n g i n the horse, were m e r e l y examples of 
F. papillosa. I t h i n k so a l l t he more because the l a m e n t e d F e d 
schenko v e r b a l l y expressed t o me his as ton ishment t h a t I h a d 
i n m y i n t r o d u c t o r y t reat ise (p . 387) spoken o f the Dracuncu lus 
as an equine parasi te . I d i d so o n the a u t h o r i t y of others . 
To the Rev . Horace W a l l e r I am i n d e b t e d f o r specimens of the 
e y e - w o r m b r o u g h t f r o m A s s a m , a n d to M r Spooner H a r t f o r 
others sent f r o m I n d i a . F o r examples o c c u r r i n g i n E n g l a n d I 
a m i n d e b t e d t o M r H a y d o n L e g g e t t , w h o , i n 1875, sent me 
th ree specimens ex t r ac t ed f r o m the eye of a f i ve -yea r -o ld mare. 
M r Steel has also g i v e n me an example o f F. papillosa t aken 
f r o m the p e r i t o n e u m of a donkey . S i m i l a r cases are cons tant ly 
o c c u r r i n g i n the prac t ice of ve te r inar ians i n H i n d o s t a n . H i g h l y 
i n t e r e s t i n g I n d i a n cases are r ecorded b y K e n n e d y , M o l y n e u x , 
T w i n i n g , and B r e t o n , a n d i n a d d i t i o n to these I m a y also par
t i cu la r i se those of Macnamara , C. P e r c i v a l l , H i c k m a n , Cla rkson , 
S k e a v i n g t o n , a n d Jeaf f reson . T h e cases b y L e e a n d G r e l l i e r also 
deserve a t t e n t i o n . 

A n o t h e r species of t h r e a d - w o r m (Filaria lacrymalis) is occa
s ional ly f o u n d i n the horse be tween t h e l i d s a n d eyeba l l . I t is 
a compara t ive ly sma l l a n d harmless parasi te , t h e males measur
i n g \" i n l e n g t h a n d the females § " I t also in fes t s t h e ox . 
B o t h the l a rge a n d s m a l l eye-worms are v iv ipa rous , and , no t 
i m p r o b a b l y , b o t h of t h e m are the means of c o n v e y i n g embryon ic 
Filariae i n t o the c i r cu l a t i on . B e t h i s as i t may , we owe to D r 
Sonsino t h e d i scovery of haematozoa i n an E g y p t i a n horse. 
T h e l a r v a l w o r m was p r o v i s i o n a l l y named b y h i m Filaria san
guinis egui. T h e microscopic nematodes closely resemble t h e 
larvae of F. sanguinis hominis, b u t t h e y are smal ler . T h e horse 
f r o m whose b l o o d D r Sonsino o b t a i n e d the m i n u t e w o r m s was 
also f o u n d , b y p o s t - m o r t e m e x a m i n a t i o n , t o have been i n f e s t e d 
b y Filaria papillosa, a c i rcumstance w h i c h n a t u r a l l y sugges ted 
a genet ic r e l a t i o n be tween the l a r v a l a n d a d u l t parasites. 
S i m i l a r , i f n o t the same, microscopic w o r m s h a d been p r e v i o u s l y 
d iscovered b y W e d l , w h o / p r i m a r i l y a n d i n d e p e n d e n t l y r e g a r d e d 
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t h e m as e m b r y o s # o f F. papillosa. A n o t h e r c u r i o u s filaria-like 
e n t o z o o n i s t h e r e t i c u l a t e d t h r e a d w o r m (Onchocerca reticulata). 
I n E n g l a n d w e h a v e no a c q u a i n t a n c e w i t h t h i s s i n g u l a r pa ras i t e , 
b u t i t appears to be t o l e r a b l y c o m m o n i n I t a l y . E x c e l l e n t 
figures o f i t have b e e n g i v e n b y D i e s i n g . B o t h males a n d 
f e m a l e s are i n t h e h a b i t o f c o i l i n g themse lves w i t h i n t h e musc les , 
w h e r e t h e y are f o u n d i n v e s t e d b y a capsule o f c o n n e c t i v e t i ssue . 
W h e n u n r o l l e d t h e sexes are f o u n d o f equa l size, a c q u i r i n g a 
l e n g t h o f \\" T h e w o r m has a s i m p l e u n a r m e d m o u t h , i t s 
b o d y b e i n g m a r k e d b y a series o f a n n u l a t i o n s f o r m e d o f i n c o m 
p l e t e l y a n a s t o m o s i n g r i n g s . I t does n o t appear t o possess a n y 
c l i n i c a l i m p o r t a n c e . 

I n c o n n e c t i o n w i t h t h e equ ine nematodes I need o n l y m e n t i o n 
t h e l u n g - w o r m (Strongylus micrurus). I t s i m p o r t a n c e i n r e l a t i o n 
t o t h e p r o d u c t i o n o f h u s k o r p a r a s i t i c b r o n c h i t i s i n calves has 
a l r eady b e e n cons ide red . T h e w o r m is r a r e l y p r o d u c t i v e o f 
m i s c h i e f a m o n g s t sol ipeds , never the less , i n t h e d i s s e c t i n g - r o o m 
sub jec t s a t t h e R o y a l V e t e r i n a r y Co l l ege , t h e presence o f these 
paras i tes i n t h e l u n g s is f r e q u e n t l y n o t i c e d . L a s t l y , i t o n l y 
r ema ins f o r m e t o observe t h a t t h e r e n a l s t r o n g y l e (S. gigas) is 
occas iona l ly seen i n t h e horse . I n 1792 M . C h a b e r t f o u n d one 
i n t h e l e f t k i d n e y , a n d s i m i l a r cases have since e i t h e r been 
w i t n e s s e d o r r e p o r t e d b y R u d o l p h i a n d L e b l a n c . 

O f t h e n u m e r o u s in sec t paras i tes a n d t o r m e n t o r s o f sol ipeds 
t h e g a d f l i e s (CEstridce) d e m a n d c h i e f a t t e n t i o n . F o r specia l 
d e s c r i p t i o n o f t h e f o r m s , B r a u e r ' s m o n o g r a p h is t h e m o s t , a n d , 
i n f a c t , t h e o n l y r e l i a b l e a u t h o r i t y . H e r e i t i s n o t poss ib le t o 
g i v e t h e charac te r s o f t h e v a r i o u s equ ine species, of w h i c h a t 
leas t h a l f a dozen are k n o w n t o science. A s r e m a r k e d b y m e 
i n t h e specia l chap te r c o n t r i b u t e d t o P r o f . W i l l i a m s ' w e l l - k n o w n 
v e t e r i n a r y t r ea t i s e , t h e c o m m o n g a d - f l y (Oastrophilus equi) 
a t t a c k s t h e a n i m a l w h i l s t g r a z i n g l a te i n t h e s u m m e r , i t s o b j e c t 
b e i n g , n o t t o d e r i v e sustenance, b u t t o depos i t i t s eggs . T h i s 
i t accompl i shes b y means o f a g l u t i n o u s e x c r e t i o n , c a u s i n g t h e 
ova t o adhere t o t h e h a i r s . T h e p a r t s se lected are c h i e f l y those 
o f t h e shou lde r , base o f t h e n e c k , a n d i n n e r p a r t o f t h e f o r e legs , 
espec ia l ly a b o u t t h e knees , f o r i n these s i tua t ions t h e horse w i l l 
have no d i f f i c u l t y i n r e a c h i n g t h e ova w i t h i t s t o n g u e . W h e n 
t h e a n i m a l l i c k s those p a r t s o f t h e coat w h e r e t h e eggs have 
been p l a c e d , t h e m o i s t u r e o f t h e t o n g u e , a i d e d b y w a r m t h , 
ha tches t h e ova , a n d i n s o m e t h i n g less t h a n th ree weeks f r o m 
t h e t i m e of t h e d e p o s i t i o n o f t h e eggs , t h e larvae m a k e t h e i r 
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escape. A s maggo t s t hey are n e x t t r a n s f e r r e d to the m o u t h , 
and u l t i m a t e l y to the s tomach a l o n g w i t h f o o d a n d d r i n k . A 
grea t m a n y larvae pe r i sh d u r i n g th i s passive mode of i m m i g r a 
t i o n , some b e i n g d ropped f r o m the m o u t h , and others b e i n g 
crushed i n the f o d d e r d u r i n g mas t i ca t ion . I t has been ca lcu
l a t e d t ha t out of the m a n y hundreds of eggs deposi ted on a 
s ingle horse, scarcely one out of f i f t y of the larvae a r r ive w i t h i n 
the s tomach. N o t w i t h s t a n d i n g t h i s waste the i n t e r i o r of the 
s tomach m a y become comple te ly covered w i t h " b o t s . " W h e t h e r 
there be f e w or m a n y , t hey are anchored i n t h i s s i t ua t ion ch ie f ly 
b y means of t w o l a rge cephalic hooks . A f t e r t he bots have 
a t t a ined pe r f ec t g r o w t h t h e y v o l u n t a r i l y loosen t h e i r h o l d , a n d 
a l low themselves to be ca r r i ed a l o n g the a l i m e n t a r y canal u n t i l 
t h e y escape w i t h the faeces. M a n y persons suppose t h a t d u r i n g 
t h e i r passage t h r o u g h the i n t e s t i n a l canal t h e y re-a t tach 
themselves to the mucous membrane , t h e r e b y occas ioning severe 
i n t e s t i na l i r r i t a t i o n . T h i s is an e r ro r . I n a l l cases they sooner 
or l a te r f a l l t o the g r o u n d , a n d w h e n t r a n s f e r r e d to the soi l 
t h e y b u r y themselves benea th the surface, i n o rder t o undergo 
t r a n s f o r m a t i o n i n t o the pupa c o n d i t i o n . H a v i n g r e m a i n e d i n 
t h e ear th f o r a p e r i o d of s i x or seven weeks t h e y f i n a l l y emerge 
f r o m t h e i r pupal-cocoons as p e r f e c t d ip te rous insects . I t 
thus appears t h a t bots o r d i n a r i l y pass about e i g h t m o n t h s of 
t h e i r l i f e t i m e i n the d iges t ive organs of the horse. 

T h a t t hey are capable of g i v i n g r ise to severe disease there 
can be no doub t , b u t i t is no t o f t e n t h a t t h e d i sorder is 
co r r ec t l y d iagnosed, since i t is o n l y b y the passage of the 
larvae t h a t the p r a c t i t i o n e r can be made aware o f t h e i r presence. 
M r J . S. W o o d has p u b l i s h e d a case o f te tanus i n a mare , 
associated w i t h the larvae of (Estrus equi, a n d M r J . T . B r e w e r 
has also g i v e n a case where t h e duodenum was p e r f o r a t e d b y 
bots . M r G o o d w o r t h records an ins tance o f p y l o r i c o b s t r u c t i o n 
f r o m the same cause, and M r W Coupe i n f o r m e d me i n 1876 
t h a t he h a d a drove of f o r e i g n ponies unde r h i s care, a l l of 
w h i c h suf fered i r r i t a t i o n f r o m haemorrhoidal bo ts . H e r emoved 
t h e m w i t h a pa i r of forceps . A l t h o u g h f r e q u e n t l y said t o do so, 
the c o m m o n bo t does n o t a t t ach i t s e l f to the r e c t u m be fo re finally 
escaping t h e host . The larvae o f G. hamorrhoidalis n o r m a l l y 
reside the re . I n t h i s s i t ua t ion t h e y ser iously inconvenience the 
bearer. The bots of 67. nasalis are o f t e n c o n f o u n d e d w i t h those 
w h i c h o r d i n a r i l y occupy the s tomach of the bearer . T h e larvae o f 
G. nasalis c o m m o n l y reside i n the duodenum near t h e p y l o r u s . 
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A c c o r d i n g t o S c h w a b a n d B r a u e r , t h e y r a r e l y o c c u p y t h e 
s t o m a c h . A s occurs i n t h e c o m m o n species, t h i s b o t passes 
a w a y w i t h t h e faeces, a n d does n o t a t t a c h i t s e l f t o t h e l o w e r 
b o w e l . T h e b o t s o f B r a u e r ' s G. inermis m u c h r e semble 
those o f G. equi, b u t t h e y are m u c h s m a l l e r a n d a t t a c h 
themse lves t o t h e w a l l o f t h e s m a l l i n t e s t i n e . T h e b o t s o f 
G. pecorum, w h i c h d w e l l i n t h e r e c t u m , are r e a d i l y r e c o g n i s e d 
b y t h e i r p e c u l i a r f o r m a n d s can ty s p i n a t i o n . T h e y are p o i n t e d 
i n f r o n t a n d t r u n c a t e d p o s t e r i o r l y . A n ass in ine v a r i e t y o f 
G. equi has been d e s c r i b e d b y B i l h a r z , w h i l s t a n o t h e r d i s t i n c t 
species (G. flavipes) a t t a c k s t h e ass a n d m u l e . T h e bot - la rvae 
o f t h e l a t t e r hos t r e q u i r e r e c o g n i t i o n a n d d e s c r i p t i o n . A g r e a t 
v a r i e t y o f o t h e r equ ine b o t - f l i e s have been d e s c r i b e d , b u t a l l , 
o r n e a r l y a l l , o f t h e m are m e r e s y n o n y m s o f t h e a b o v e - m e n 
t i o n e d f o r m s . F o r t h e l i m i t a t i o n o f t h e species I accept 
B r a u e r ' s a u t h o r i t y , a n d l i k e w i s e h i s n o m e n c l a t u r e . A g r e a t 
dea l o f nonsense has been w r i t t e n r e s p e c t i n g bo t s . I t is a 
r e l i e f t o b e l i e v e t h a t Cr. (OEstrus) veterinus, G. ferruginatus, 
G. jubarum, G. (CE.) ClarMi, G. salutiferus, G. subjacens, a n d 
m a n y o t h e r s , are n o t g o o d species, a t leas t t h a t t h e y are m e r e 
s y n o n y m s . I n r e g a r d t o t h e occur rence o f subcutaneous b o t -
l i k e m a g g o t s i n t h e horse a n d ass, no d o u b t need e x i s t o n t h i s 
p o i n t . I a m i n d e b t e d t o M r P e r c y G r e g o r y f o r c h a r a c t e r i s t i c 
specimens t a k e n f r o m t h e b a c k , n e c k , a n d w i t h e r s o f a f o u r - y e a r -
o l d g e l d i n g . T h e y appear t o co r r e spond w i t h the Hypoderma 
Loiseti o f J o l y . S i m i l a r m a g g o t s have been f o u n d i n t h e ass b y 
H e r r E r b e r , b u t B r a u e r r e f e r s these t o H. silenus. P r o f . B r i i c k -
m i i l l e r p u b l i s h e d a case w h e r e t h e b r a i n was i n f e s t e d b y larvae ; 
a n d M r S h i p l e y has sent m e a n e x a m p l e o f H. equi, w h i c h he 
s tates he r e m o v e d f r o m t h e c h o r o i d p l e x u s o f t h e b r a i n . I n a d 
d i t i o n t o t h e cases b y W o o d s , G o o d w o r t h , a n d B r e w e r , a l r eady 
q u o t e d , o the r s have been p u b l i s h e d b y T y n d a l a n d C a r t w r i g h t . 

A m o n g s t t h e n u m e r o u s o t h e r pa ra s i t i c d i p t e r o u s larvae one 
m u s t n o t i c e t h e r a t - t a i l e d m a g g o t s (Helophilus). A g e n u i n e 
ins t ance o f t h i s k i n d has been b r o u g h t u n d e r m y o b s e r v a t i o n , 
b u t t h e e x a m p l e r e c o r d e d b y P ro fe s so r A x e was spur ious . 
P r o f e s s o r S i m o n d s a n d m y s e l f saw t h i s supposed m a g g o t , 
w h i c h was m e r e l y a v e r y s t o u t a n d p r e g n a n t Oxyuris curvula. 
A n o t h e r g e n u i n e case was p u b l i s h e d b y M r . S t an l ey . T h i s is 
q u o t e d b y A . N u m a n i n h i s essay o n Ccenurus. I have p r e v i o u s l y 
m e n t i o n e d m y h a v i n g r e c e i v e d an H e l o p h i l u s - l a r v a t h a t h a d 
passed f r o m t h e h u m a n b o d y . One o f t h e m o s t t r o u b l e s o m e 
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e x t e r n a l parasites is the so-called horse - t i ck or f o r e s t - f l y 
(Hippobosca equina). T h e y a t t ack t h e abdomen, flanks, a n d 
i n n e r p a r t of the t h i g h s i n grea t numbers , occas ioning grea t 
distress to t h e bearer. B e i n g of l ea the ry toughness t h e i r 
bodies are n o t easily crushed, and t hey are r e m o v e d o n l y w i t h 
g rea t d i f f i c u l t y . There is an equine disease i n Sweden ca l led 
Stachra, w h i c h is erroneously a t t r i b u t e d to i n j u r i e s p roduced b y 
a species of fly-maggot (Lixus) w h i c h l ives on the fine-leaved 
w a t e r - d r o p w o r t (Phellandrium). A s regards t h e so-called 
f r e e parasites, or r a the r non-paras i t i c obnoxious insects, w h i c h 
t o r m e n t solipeds, i t is imposs ib le even t o enumerate t h e m . 
T h e tsetse of Sou th A f r i c a (Glossina morsitans) is t e r r i b l y 
f a t a l t o the horse, b u t i t is said t h a t t h e m u l e , ass, and zebra 
do n o t suf fer f r o m i t s b i t e s—an i m m u n i t y shared b y swine, 
goats, antelopes, a n d m a n h imse l f . M a j o r V a r d o n ' s rash 
expe r imen t (based on the suppos i t ion t h a t horses d e p r i v e d of 
f r e s h green f o o d w o u l d n o t suf fe r f r o m the a t t acks of the f l y ) 
p r o v e d f a t a l t o an a n i m a l w h i c h he pu rpose ly exposed on a 
m u c h i n f e s t e d h i l l - t o p . The horse d i e d t e n days a f t e r i t was 
b i t t e n . A c c o r d i n g to Chapman , t h e b i tes o f f o u r tsetse flies 
are suf f ic ien t t o k i l l an ox , b u t i n m a n t h e i r r i t a t i o n p roduced 
is v e r y s l i g h t . A m o n g s t o ther insects p r o v i n g t roub lesome to 
solipeds m a y be m e n t i o n e d the l e g - s t i c k e r (Stomoxys calcitrans), 
the c l e g g (Hcematopota pluvialis) w h i c h is v e r y abundan t i n the 
W e s t H i g h l a n d s , var ious species of Tabanidce a n d Asilidce 
(Tabanus autumn alis, T. bovinus, Chrysops ccecutiens, Asilus 
crabroniformis), a n d also a host o f o r d i n a r y flies a n d gnats 
(Muscidce a n d Tipulidce), as, f o r example , Anthomyia meteorica 
a n d Gulex equinus. I n I n d i a the b i t e of a species of Simulia 
gives r ise to the f o r m a t i o n of open sores of t h e m os t i n t r a c t a b l e 
character . A s regards hemip te rous insects i t m a y be said t h a t 
m a n y species of l i ce (Anoplura) p roduce w h a t is ca l l ed p h t h i r i a s i s 
or lousiness i n the horse, some of t h e m b e i n g d e r i v e d f r o m 
p o u l t r y . T h e best k n o w n species are Trichodectes equi, T. 
scalaris, Hcematopinus equi, H. vituli, H. eurysternus, a n d t h e 
ass-louse (TI. asini). Of the h a l f dozen or more species i n f e s t i n g 
the hen ( b e l o n g i n g t o t h e genera Goniocotes, Liotheum, & c . ) 
i t is no t p robab le t h a t more t h a n one or , at mos t , t w o of t h e m 
are concerned i n the p r o d u c t i o n of pou l t ry - lous iness i n t h e 
horse. A s an equine d i sorder t h i s k i n d of p h t h i r i a s i s was first 
descr ibed b y B o u l e y . Cases i n E n g l a n d have been observed 
b y Messrs . Hende r son , M o o r e , a n d W o o d g e r . F o r some 
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a c c o u n t o f cases o f lous iness due t o Ecematopinus I a m i n d e b t e d 
t o M r S. B u t t e r s . A s r e g a r d s t h e scab, i t c h , a n d m a n g e 
insec ts o r m i t e s (Acaridce), t h r e e p e r f e c t l y d i s t i n c t f o r m s are 
k n o w n . A d o p t i n g M . M e g n i n ' s c l a s s i f i c a t i o n t h e y are Scar-
coptes scabiei, v a r . equi, Psoroptes longirostris, v a r . equi ( b e i n g 
t h e Dermatodectes equi o f G e r l a c h ) , a n d Ghorioptes spathiferus, 
va r . equi, w h i c h is t h e Symbiotes equi o f G e r l a c h . A l l t h e 
species have been b e a u t i f u l l y i l l u s t r a t e d b y M . M e g n i n , whose 
m e m o i r has d i spe r sed m a n y o f t h e c louds o f e r r o r a n d m i s 
r e p r e s e n t a t i o n w h i c h have h i t h e r t o s u r r o u n d e d t h e s u b j e c t . 
W h i l s t Psoroptes f o r m s t h e t r u e h o r s e - m i t e , a n d a t t a c k s v a r i o u s 
p a r t s o f t h e b o d y , Ghorioptes conf ines i t s a t t a c k s t o t h e p o s t e r i o r 
r e g i o n s . Mess r s S o u t h a n d D a y a n d m y s e l f have v e r i f i e d 
some o f t h e f a c t s r e c o r d e d b y M e g n i n i n respec t o f t h e s t r u c 
t u r e a n d h a b i t s o f t h i s l as t species. A n o t h e r k i n d o f m i t e 
(Glyciphagus hippopodos) is s t a t ed t o i n f e s t t h e u l c e r a t e d f e e t 
o f horses. I t w o u l d appear t h a t no t r u e t i c k s p r o p e r l y b e l o n g 
t o sol ipeds ; never the less , t h e c o m m o n c a t t l e - t i c k (Ixodes bovis) 
occas iona l ly a t t a c k s horses. P r o b a b l y severa l o t h e r species o f 
l x o d i d g e , k n o w n t o i n f e s t o t h e r a n i m a l s , behave i n t h e same 
w a y . T h e A r a c h n i d a n c a l l e d Pentastoma tcenioides, t h o u g h 
p r o p e r l y b e l o n g i n g t o t h e d o g , has o n severa l occasions been 
de tec t ed i n t h e nasa l o r f r o n t a l sinuses o f t h e horse . S u c h 
ins tances are r e c o r d e d b y C h a b e r t a n d Greve . T h e l a r g e s t 
e x a m p l e o f t h i s s i n g u l a r en tozoon seen b y m y s e l f was o b t a i n e d 
f r o m t h e same s i t u a t i o n , a n d p r e s e n t e d t o m e b y t h e l a t e 
M r C. B . Rose, whose w r i t i n g s I have f r e q u e n t l y q u o t e d i n 
c o n n e c t i o n w i t h t h e Ccenuri o f r a b b i t s . 
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D e c , 1876, p . 8 3 7 . — B r a u e r , F., ' M o n o g r a p h i e der CEs t r i den / 
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Briickmuller, " Larvae i n the B r a i n of a F o a l , " f r o m ' V i e r t . f i i r 
wissensch. V e t . , ' i n ' V e t e r i n a r i a n / p . 82 , 1 8 5 7 . — G a r t w r i g h t , 
W. A., " On S t r a n g u l a t i o n of the Bowe l s , associated w i t h about 
150 B o t s , a n d also some 150 Ascar ides , i n t h e H o r s e , " ' V e t e 
r i n a r i a n / p . 413, 1 8 3 3 . — I d e m , " Case of about 200 ' Bo t s i n 
t h e ( E s o p h a g u s ' of a H o r s e , " ibid., p . 400 , 1828 .—Ghambron , 
" O n a Paras i t i c M a l a d y i n the H o r s e , " f r o m ' A n n . de M e d . 
V e t . / i n c E d i n . V e t . R e v . / 1861 ; see also (Gambron) ' V e t e 
r i n a r i a n / 1860, p . 6 1 2 . — C l a r k , B., " Obs. on the genus CEstrus," 
' L i n n . T rans . , ' v o l . i i i , p . 289, 1 7 9 7 . — I d e m , ' A n Essay on the 
B o t s of Horses a n d o ther A n i m a l s , ' L o n d o n , 1 8 1 5 . — C l a r k s o n , 
N. F., " Case of Filaria oculi i n t h e H o r s e , " ' V e t . Rec. , ' v o l . i , 
p . 73, 1 8 4 5 . — I d e m , " Case of Filaria medinensis i n the H o r s e , " 
ibid., 1845 .—Cobbold , " O n the D i p t e r a ( b o t s ) , " i n a chap, on the 
Paras i t ic Diseases of A n i m a l s , i n W i l l i a m s ' w o r k (1. c , B i b l . 
N o . 4 8 ) . — I d e m , " O b s . on rare Parasites f r o m the H o r s e , " ' V e t e 
r i n a r i a n / Feb . , 1 8 7 4 . — I d e m , " F u r t h e r r e m a r k s on rare Parasites 
f r o m the H o r s e , " ibid., A p r i l , 1 8 7 4 . — I d e m , " F a t a l E p i d . a f f e c t i n g 
Ponies , " ibid., June , 1 8 7 4 . — I d e m , " R e m a r k s o n M e g n i n ' s 
T a p e w o r m , " ibid., Sept . , 1 8 7 4 . — I d e m , " R e p o r t o n Parasi tes 
(sent f r o m I n d i a b y F . F . Co l l i n s a n d Spooner H a r t ) , " ibid., 
N o v . , 1 8 7 4 . — I d e m , " E p i z o o t y i n the Hor se , m o r e especial ly i n 
r e l a t i o n to the Ravages p roduced b y the F o u r - s p i n e d S t r o n g y l e 
(8. tetracanthus)," ibid., A p r i l , 1 8 7 5 . — I d e m , " T h e E g y p t i a n 
H o r s e P lague i n r e l a t i o n to the ques t ion of P a r a s i t i s m , " ibid., 
N o v . , 1 8 7 6 . — I d e m , " D e s c r i p t i o n o f the n e w E q u i n e FMuke 
(Gastrodiscus Sonsinoii)," ibid., A p r i l , 1 8 7 7 . — I d e m , " O n 
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W o r m - l i k e O r g a n i s m s w i t h i n t h e M i t r a l V a l v e o f a H o r s e / ' ' 
ibid., 1 8 7 7 . — I d e m , " E n t o z o a o f t h e H o r s e a n d E l e p h a n t " (see 
B i b l . N o . 5 1 ) . — I d e m , " O b s e r v a t i o n s r e s p e c t i n g t h e L a r g e -
m o u t h e d M a w - w o r m o f t h e H o r s e / ' • ' V e t e r i n a r i a n / J an . , 1877 . 
— G o u c h m a n , T., " W o r m s i n t h e K i d n e y o f a C o l t / ' ' V e t e r i 
n a r i a n / p . 145 , 1 8 5 7 . — C o u p e , W., " F a t a l P a r a s i t i s m i n a 
C o l t / ' ' V e t e r i n a r i a n / D e c , 1876, p . 8 4 4 . — D a v a i n e , " L e s 
C e s t o i d e s , " i n ' D i e t . E n c y c l . des S c i . M e d . / p . 5 9 1 . — D i c k (see 
K n o x ) . — D i c k e n s , 0., ' J o i n t - l a m e n e s s i n C o l t s , associa ted w i t h 
a n d s y m p t o m a t i c o f L u m b r i c o i d W o r m s , " ' V e t e r i n a r i a n / p . 6 0 1 , 
1 8 6 3 . — D u n , B., " R e m a r k s o n E n t o z o a o f t h e H o r s e , " ' V e t e 
r i n a r i a n / 1854 , p . 4 4 5 . — D u p u y ( w i t h M . P r i n c e ) , " F i la r ia? i n 
t h e G r e a t M e s e n t e r i c o f a H o r s e , " ' V e t e r i n a r i a n / 1835 , p . 570 . 
— E m m e r s o n , G, " P reva lence o f E n t o z o a a m o n g H o r s e s i n t h e 
I s l a n d o f S i n g a p o r e , " ' V e t e r i n a r i a n / 1 8 6 1 , p . 5 1 4 . — F r i e d b e r g e r , 
F., ' D i e K o l i k de r P f e r d e / B e r l i n , 1874 . ( R e v i e w e d b y m e i n 
t h e ' V e t e r i n a r i a n / J a n . — A p r i l , 1 8 7 4 . ) — F r y , " Case o f W o r m s 
i n t h e H o r s e , " ' T h e H i p p i a t r i s t / & c , v o l . i i i , p . 10, 1 8 3 0 . — 
Gamgee, J. ( s en io r ) , " O n B o t s , " ' E d i n . V e t . R e v . / J u l y , 1858 . 
— G o o d w o r t h , 8., " O b s t r u c t i o n o f t h e P y l o r i c O r i f i c e o f t h e 
S t o m a c h b y B o t s , " ' V e t e r i n a r i a n / p . 410 , 1 8 3 7 - — G r e l l i e r , J., 
" O n t h e W o r m i n t h e E y e (of t h e H o r s e ) , " ' V e t e r i n a r i a n / 
p . 18, 1 8 4 4 . — H a r l a n , B., " Case of a C o l t k i l l e d b y W o r m s , " 
i n h i s ' M e d . a n d P h y s . Resea rches / p . 5 5 4 ; see also ' M e d . -
C h i r . R e v . / 1 8 3 6 . — H a r r i s , " A Case o f W o r m s i n t h e A r t e r i e s 
of a C o l t , " ' V e t e r i n a r i a n / p . 307 , 1 8 3 4 . — H a r r i s o n , J. D., " T h e 
s i n g u l a r e f f e c t o f W o r m s i n t h e S t o m a c h of a M a r e , " ' V e t e 
r i n a r i a n / p . 3 3 1 , 1 8 4 2 . — H i c k m a n , T., " W o r m i n t h e E y e o f 
t h e H o r s e , " ' E d i n . V e t . R e v . / 1864, p . 6bS.—Hopkinson, F., 
" A c c o u n t o f a W o r m i n t h e H o r s e ' s E y e , " f r o m ' T r a n s , o f 
A m e r . P h i l . S o c . / i n ' M e d . C o m m e n t . / v o l . x i , p . 166 , 1 7 8 4 . — 
Hutchinson, J., " H y d a t i d i n t h e E y e o f a H o r s e , " ' P a t h . S o c 
T r a n s . / a n d r e p . i n ' L a n c e t / 1 8 5 7 . — H u x l e y , " O n E c h i n o c o c c u s 
( f r o m t h e Z e b r a ) , " see B i b l . N o . 20 , o.—Jeaffreson, W., " Case 
of R e m o v a l o f a W o r m f r o m t h e E y e o f a n A r a b H o r s e , " 
' L a n c e t / p . 690 , 1836-37 , a n d ' V e t e r i n a r i a n / p . 4 7 1 , 1 8 3 7 . — 
Kennedy, M., " A c c o u n t o f a N o n d e s c r i p t W o r m (Ascaris pel-
lucidus) f o u n d i n t h e E y e s o f H o r s e s i n I n d i a , " ' T r a n s . R o y . 
Soc. E d i n . / v o l . x i , p . 107 , 1 8 1 6 . — K i r k m a n , ' H y d a t i d s ' (see 
B i b l . N o . 20 , o ) . — K n o x , ' E d i n . M e d . a n d S u r g . J o u r n . / 1836. 
— K r a b b e (1. c , i n t e x t ) . — L e e , C. A., " O n Filaria papillosa i n 
t h e A n t e r i o r C h a m b e r o f t h e E y e o f a H o r s e ( and o n Fi lar iae i n 
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general, &c.)," ' Amer. Journ. Sci. and Art./ vol. xxxix, p. 278, 
1 8 4 0 . — L e s s o n a , 67., " O n the B o t (or CEstrus) of the H o r s e , " 
f r o m ' Recue i l de M e d . V e t . / i n ' V e t e r i n a r i a n / p . 156, 1854. 
— L e u c k a r t (1. c , i n t e x t ) . — L i t t , W., " A S i n g u l a r Case (of an 
immense n u m b e r of W o r m s i n a C o l t ) , " ' V e t e r i n a r i a n , ' p . 529, 
1 8 5 2 . — M a c n a m a r a , " O n F. papillosa i n the E y e of M a n a n d 
the H o r s e , " ' I n d i a n A n n . M e d . S c i . / 1 8 6 4 . — M a r c e t (see B i b l . 
N o . 3 4 ) . — M e a d , J., " A W o r m i n the S c r o t u m of a C o l t , " 
' V e t e r i n a r i a n / 1843, p . 6 4 8 . — M e g n i n , " P e t i t Tcenia inerme d u 
C h e v a l , " i n ' B u l l , de l a Soc. Cent , de M e d . V e t . / t . v i , 3e serie, 
p . 1 1 2 . — I d e m , f M o n o g . de l a t r i b u des Sa rcop t ides / & c . ; see 
also r e v i e w b y myse l f i n the ' V e t e r i n a r i a n , ' A u g . , 1 8 7 7 . — M e r c e r , 
J., " O n En tozoa l or W o r m - a n e u r i s m , " ' L o n d . M e d . Gaz . / 1847, 
and i n p a r t x o f " C o n t r i b . t o Z o o l . P a t h . , " i n the ' V e t e r i n a r i a n , ' 
p . 33, 1 8 4 6 . — M e y r i c k , J., " D e a t h of a Co l t f r o m En tozoa w i t h i n 
the A b d o m e n , " ' V e t e r i n a r i a n / 1859, p . 6 9 5 . — M o i r , J., " R u p t u r e 
of the I l e u m r e s u l t i n g f r o m W o r m s , " ' V e t e r i n a r i a n / 1857, 
p . 2 6 5 . — M o l y n e u x , R., " O n W o r m i n the E y e of Horses i n 
I n d i a , " ' V e t e r i n a r i a n , ' 1828, p . 3 0 9 . — M o r g a n , A., " Case of 
H y d a t i d i n the B r a i n of a M a r e , " ' V e t e r i n a r i a n , ' p . 396, 1855. 
— N u m a n , A., ' U e b e r die B remsen L a r v e n , i m M a g e n der 
P f e r d e / 1 8 3 7 . — I d e m , " E n t o z o o n (Monostoma settenii) f r o m the 
E y e o f a H o r s e , " f r o m ' T i d s c h r . voor n a t u r l . Geschied. en 
P h y s i o l . / 1842, i n ' M e d . - C h i r . R e v . / 1 8 4 2 . — I d e m ( f o r r e m a r k s 
on Cysticercus fistular is), ' O v e r den vee lkop b l a a s w o r m ' (1. c , 
B i b l . N o . 4 9 ) , p . 2 6 3 . — P e a l l , T., " A Discourse o n ' W o r m s , ' " 
a t p . 37, i n his ' Observat ions , c h i e f l y p r a c t i c a l , on some of the 
more c o m m o n Diseases o f the H o r s e / p u b . at C o r k , 1 8 1 4 . — 
Percivall, G, " W o r m i n the E y e of the Hor se ( two cases)," 
' V e t e r i n a r i a n / p . 75, 1 8 2 8 . — P e r c i v a l l , J., " A Case of Ascar ides 
i n t h e l a rge In te s t ines of the H o r s e , " ' V e t e r i n a r i a n / p . 358, 
1 8 2 9 . — P o u l t o n , T. J., " L a r g e n u m b e r s o f Parasites i n the 
In t e s t i nes of a M a r e , " ' V e t e r i n a r i a n / 1866, p . 3 8 5 . — S e a m a n , 
J., " W o r m s i n t h e Blood-vessels of Horses a n d C o l t s , " ' E d i n . 
V e t . R e v . / 1864, p . 5 2 0 . — S i m o n d s , " O n Disease o f the 
Mesen te r ic A r t e r y , p roduced b y S t r o n g y l i , " ' P a t h . Soc. T rans . , ' 
1 8 5 4 . — S k e a v i n g t o n , 67., " O n W o r m i n the E y e o f t h e H o r s e 
( three cases)," ' V e t e r i n a r i a n / 1834, p . 1 9 6 . — S o n s i n o , P., " O n 
the En tozoa of the Hor se i n r e l a t i o n to t h e l a t e E g y p t i a n 
E q u i n e P l a g u e , " ' V e t e r i n a r i a n / F e b . a n d M a r c h , 1 8 7 7 . — T y n d a l , 
J., " W o r m s i n the In t e s t i nes of a M a r e , " ' V e t e r i n a r i a n / 1843, 
p . 6 2 9 . — T w i n i n g , W., " Obs. o n the F i l a r i a o r T h r e a d w o r m 
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f o u n d i n t h e E y e s o f H o r s e s i n I n d i a / ' ' C a l c u t t a M e d . a n d 
P h y s . Soc. T r a n s . / v o l . i , p . 345 , 1825 ; r e p . i n ' V e t e r i n a r i a n / 
p . 114, 1 8 2 8 . — ValencicunM) " O n t h e Spiroptera megastoma o f 
G u r l t / ' a b s t r a c t o f a pape r f r o m A c a d . S c i . o f P a r i s , r e p o r t e d 
i n ' L a n c e t / 1 8 4 3 . — V a r n e l l , " R e m a r k s o n Cases o f P a r a s i t i c 
Disease i n H o r s e s , " ' V e t e r i n a r i a n / p . 2 0 1 , 1 8 6 4 . — Veret, " P e r 
f o r a t i o n o f t h e s m a l l I n t e s t i n e s b y Ascarides lumbricoides ( i n 
t h e H o r s e ) , " f r o m ' Rec . de M e d . V e t . / i n ' V e t e r i n a r i a n / 
p . 569 , 1837 — V i n c e n t , " C u r i o u s case o f I n c u r a b l e L a m e n e s s 
f r o m H y d a t i d s , " ' V e t e r i n a r i a n / 1848 , p . 6 7 4 ; see also p . 3, 
ibid,—Wallis, " N o t e o n t h e occu r r ence o f (250) L u m b r i c i i n a 
H o r s e , " ' V e t e r i n a r y R e c o r d / 1849, p . 3 0 0 . — W a l t e r s , B. G., 
" P a r a s i t e s i n t h e K i d n e y s o f a M a r e , " ' V e t e r i n a r i a n / 1866 , 
p . 2 6 5 . — W o o d g e r , " H y d a t i d i n t h e B r a i n o f a H o r s e , " ' V e t e 
r i n a r i a n / 1863, p . 7 5 . — W o o d s , J. S., " T e t a n u s i n a M a r e , 
associated w i t h t h e Larvae o f CEstrus equi w i t h i n t h e S t o m a c h a n d 
D u o d e n u m , " ' V e t e r i n a r i a n / 1859, p . 6 9 3 . — W r i g h t , " S t r o n g y l i 
i n t h e S c r o t u m o f a C o l t , " ' V e t e r i n a r y R e c o r d / 1849, p . 3 8 5 . 
— Y o u a t t , " W o r m s b e t w e e n t h e T u n i c s o f t h e S t o m a c h , " ' V e t e 
r i n a r i a n , ' 1835, p . 5 7 1 . — I d e m , " Te t anus , W o r m s i n t h e T rachea , 
a n d D i l a t a t i o n o f t h e H e a r t , i n a Z e b r a , " ibid., p . 504 , 1 8 3 6 . — 
— I d e m , " W o r m s i n t h e N a s a l C a v i t y o f t h e H o r s e , " ibid., 
p . 329 , 1 8 3 2 . — Z a n g g e r , " R e m a r k s o n E n t o z o a , " f r o m t h e 
F r e n c h , ' V e t e r i n a r i a n / 1855, p . 4 6 3 . 

P A R T X ( P A C H Y D E K M A T A ) 

Concerning the parasites and parasitic diseases of this mis
cel laneous assemblage o f l a r g e m a m m a l s , I s h a l l f i r s t speak o f 
those o f t h e p robosc ideans (E lephan t idae ) . E x c e p t b y m y s e l f , 
t h e y have been b u t l i t t l e s t u d i e d , a n d I a m y e t w a i t i n g f o r an 
o p p o r t u n i t y t o g i v e f u r t h e r t i m e t o t h e i r c o n s i d e r a t i o n . W h e n 
D i e s i n g p u b l i s h e d h i s ' S y s t e m a ' o n l y t w o h e l m i n t h s w e r e 
r e f e r r e d t o t h e I n d i a n e l ephan t , n a m e l y , Ascaris lonchoptera a n d 
a n u n d e s c r i b e d fluke supposed t o be a d i s t o m e . T h e w h o l e 
s u b j e c t r equ i r e s r e v i s i o n , b u t I t h i n k t h e f o l l o w i n g species m u s t , 
f o r t h e p r e sen t a t leas t , be a l l o w e d r e c o g n i t i o n : — F a s 
ciola Jacksoni ( m i h i ) , Amphistoma Hawkesii ( m i h i ) , Ascaris lon
choptera ( D i e s i n g ) , Sclerostoma spinuliferum ( B a i r d ) , a n d 
Dochmius Sangeri ( m i h i ) . E i t h e r t h e Ascaris o r t h e Sclerostoma 
i s p r o b a b l y i d e n t i c a l w i t h R u d o l p h i ' s Strongylus elephantis. 

A t t h e N o r w i c h M e e t i n g o f t h e B r i t i s h A s s o c i a t i o n , i n 1868, 
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I e x h i b i t e d t w o f lukes received f r o m J . S. Thacke r , V . S . , of the 
Madras A r m y . T h e y were handed t o me b y t h e la te D r B a i r d , 
a n d were l abe l l ed " D i s t o m a t a k e n f r o m l i v e r of e lephant a n d 
f o r w a r d e d f o r c lass i f i ca t ion . " I s ta ted at t he t i m e t h a t these 
entozoa were i d e n t i c a l w i t h ce r t a in f l ukes p r ev ious ly ob t a ined 
f r o m t h e duodenum a n d b i l i a r y ducts of an I n d i a n elephant , 
a n d w h i c h , t h o u g h c a r e f u l l y preserved i n t h e B o s t o n M u s e u m , 
U . S . , h a d never been p r o p e r l y descr ibed . T h e y were on ly 
b r i e f l y n o t i c e d b y D r Jackson i n h is ' D e s c r i p t i v e Ca ta logue ' of 
t h e M u s e u m . I n t h e summer of 1868 f i f t e e n specimens of f l u k e , 
r e m o v e d f r o m Burmese elephants , h a d been f o r w a r d e d to and 
rece ived b y Professor H u x l e y f r o m Rangoon , accompanied b y a 
s ta tement to the ef fec t t ha t t h e y were the cause o f an extensive 
and f a t a l disease i n B u r m a h . T h r o u g h the k indness o f P ro f . 
H u x l e y I was a l l o w e d to make use of h i s specimens f o r the 
purpose of compar i son a n d i d e n t i f i c a t i o n , a n d thus i t became 
ev iden t t h a t ou r specimens were of the same species. I t was 
also ev iden t t h a t the species c o u l d be none o ther t h a n tha t 
represented b y t h e B o s t o n specimens. F u r t h e r examina t ion 
h a v i n g made i t clear t ha t the o rgan i sa t ion of these f lukes depar ted 
f r o m the o r d i n a r y d i s tome type , I named the parasi te Fasciola 
Jacksoni, a t t he same t i m e o f f e r i n g the f o l l o w i n g descr ip t ion 
(•"Entozoa/ Supp. , 1869, p . 80) : — B o d y a r m e d t h r o u g h o u t w i t h 
m i n u t e spines, o rb i cu l a r , usua l ly f o l d e d a t e i ther end towards 
t h e v e n t r a l aspect, thus p r e s e n t i n g a concavo-convex f o r m ; ora l 
sucker t e r m i n a l , w i t h r e p r o d u c t i v e papillae about m i d w a y between 
i t a n d t h e v e n t r a l ace tabu lum ; i n t r o m i t t e n t o rgan \" i n l e n g t h ; 
d iges t i ve apparatus w i t h t w o m a i n z igzag-shaped canals, g i v i n g 
of f a l t e r n a t i n g branches at t h e angles t hus f o r m e d , the u l t i m a t e 
caecal r a m i f i c a t i o n s o c c u p y i n g the w h o l e e x t e n t of the body ; 
l e n g t h , w h e n u n r o l l e d , f r o m \" t o f " , b r e a d t h \" to \"" 
N o w , i f re ference be made to the a p p e n d i x o f t h e la te C. M . 
D i e s i n g ' s ' Systema H e l m i n t h u m / i t w i l l be f o u n d t h a t Jackson 's 
s ta tement h a d no t escaped t h a t h e l m i n t h o l o g i s t ' s no t ice , t h o u g h , 
n o t h a v i n g seen any specimens, he was n o t u n n a t u r a l l y l e d to 
place t h e species amongs t the d is tomes p roper . I n D i e s i n g ' s 
subsequent ly p u b l i s h e d ' Rev i s ion der M y z e l m i n t h e n / t h e species 
is f o r m a l l y charac ter ised as the Distomum elephantis of J ackson 
C S i t z u n g s b e r i c h t e d . M a t h . - n a t . C I . d . k . A k a d . d . W i s s e n c h a f t e n / 
B d . x x x i i , 1858) . I n m y " Synopsis of the D i s t o m i d a e , " w h i c h 
appeared i n the ' J o u r n a l o f the L i n n e a n S o c i e t y ' f o r 1 8 6 1 , I 
h a d also p laced i t amongs t the dis tomes, n o t c o n s i d e r i n g i t 
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t o be a d o u b t f u l f o r m ( ' P roceed . L i n n . S o c . / " Z o o l o g y / ' 
v o l . v , p . 9 ) . These re fe rences e x h a u s t e d t h e l i t e r a t u r e o f t h e 
s u b j e c t u p t o t h e t i m e o f t h e issue o f m y ' M a n u a l ' i n 1873 , 
w h e r e t h i s fluke i s a g a i n b r i e f l y n o t i c e d (p . 1 3 ) . Severa l o f 
P r o f . H u x l e y ' s spec imens have b e e n a d d e d t o t h e e n t o z o o l o g i c a l 
d e p a r t m e n t o f t h e H u n t e r i a n M u s e u m . I t i s c lear t h a t a l l 
these no t i ce s a n d d e s c r i p t i o n s p o i n t t o t h e same pa ras i t e . T h e 
w o r m has s ince been m o r e c a r e f u l l y d e s c r i b e d b y D r R . H . F i t z , 
f r o m a series o f d i ssec t ions a n d p r e p a r a t i o n s m a d e b y D r H . P 
Q u i n c y , a n d d e p o s i t e d i n t h e W a r r e n M u s e u m , B o s t o n , U . S . 

A b o u t t h e m i d d l e o f J u n e , 1875 , I r e c e i v e d a l e t t e r f r o m 
Gene ra l H a w k e s , o f t h e M a d r a s S t a f f Corps , d a t e d Secunde rabad , 
M a y 1 2 t h , 1875 , a n d i n r e f e r e n c e t o t h e s u b j e c t b e f o r e us h e 
w r i t e s as f o l l o w s : — " M y a t t e n t i o n has been r e c e n t l y d i r e c t e d 
t o a v e r y u n u s u a l m o r t a l i t y o f e lephants a t t h i s s t a t i o n . O u t 
of t w e n t y - e i g h t e lephan ts u n d e r m y cha rge , no less t h a n t w e l v e 
have d i e d w i t h i n t h e las t s i x t e e n m o n t h s , whereas t h e ave rage 
a n n u a l m o r t a l i t y has been h i t h e r t o o n l y t w o p e r a n n u m o u t o f 
t h i r t y - e i g h t i n o u r e s t a b l i s h m e n t . I n e v e r y case o f d e a t h t h e r e 
appeared t o e x i s t ser ious o r g a n i c disease q u i t e s u f f i c i e n t t o 
a c c o u n t f o r such dea th , b u t as t h e m o r t a l i t y inc reased I h a d a 
p o s t - m o r t e m e x a m i n a t i o n m a d e i n each case; a n d a l t h o u g h 
he re also o r g a n i c disease s u f f i c i e n t t o accoun t f o r d e a t h was 
p resen t i n each case, y e t i n e v e r y one o f these e lephan t s w e 
f o u n d t h e l i v e r - f l u k e i n g r e a t e r o r less a b u n d a n c e . " G e n e r a l 
H a w k e s adds : — u M e a n w h i l e I have sent y o u a s m a l l b o x c o n 
t a i n i n g t h r e e b o t t l e s , one c o n t a i n i n g t h e l i v e r - f l u k e (Fasciola 
JacJcsoni) r e f e r r e d t o i n y o u r w o r k on t h e paras i tes o f d o m e s t i 
ca t ed a n i m a l s . I t seems poss ib le t h a t t h e o t h e r t w o species o f 
paras i tes m a y n o t have been b r o u g h t t o y o u r n o t i c e . B o t h o f 
these, n a m e l y , t h e " m a s u r i " a n d t h e " s o o r t i , " are v e r y c o m m o n 
i n e lephants . T h e y are b o t h f o u n d i n t h e in te s t ines o n l y . T h e 
< r m a s u r i , " w h e n p resen t i n a n y q u a n t i t y , cause cons iderab le 
d i s t u r b a n c e , a n d t h e a n i m a l i n s t i n c t i v e l y resor t s t o t h e eating 
of earth, w h i c h i t consumes i n l a r g e q u a n t i t i e s u n t i l t h e b o w e l s 
are a c t e d o n a n d t h e w o r m e x p e l l e d . T h e s o o r t i is m o r e 
c o m m o n t h a n m a s u r i , a n d does n o t seem t o inconven ience the 
a n i m a l v e r y m u c h . W h e n e x p e l l e d f r o m t h e a n i m a l t h e s o o r t i 
i s a r o u n d w h i t e w o r m , l i k e m o s t o f t h e t h r e a d w o r m s ; t h e 
m a s u r i , o n t h e o t h e r h a n d , i s o f a de l ica te flesh c o l o r . " 
S h o r t l y a f t e r t h e r e c e i p t o f t h i s l e t t e r I o b t a i n e d t h e entozoa i n 
a g o o d s ta te o f p r e s e r v a t i o n . A c c o r d i n g l y I w r o t e t o Gene ra l 
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H a w k e s , s t a t i ng t h a t the flukes were c lea r ly re fe rab le to Fasciola 
Jacksoni ; t h a t the parasites to w h i c h t h e nat ives of H i n d o s t a n 
app ly the t e r m " soor t i " were e v i d e n t l y examples of Ascaris 
lonchoptera ( D i e s i n g ) , p rev ious ly ca l led s t rongyles b y R u d o l p h i ; 
a n d t ha t the w o r m s w h i c h he cal led " m a s u r i " were t rematodes 
new t o science. I named the species Amphistoma Hawkesii, i n 
honor of the donor . The b o t t l e conta ined as m a n y as f o r t y - n i n e 
specimens. I may here r e m a r k t h a t I have made inqu i r i e s of 
the keepers of the elephants at t h e Z o o l o g i c a l Gardens as to 
whe the r t h e y have ever seen entozoa t h a t were passed b y the 
an imals under t h e i r care. T h e y r e p l i e d i n the nega t ive , t he 
keeper of the A f r i c a n elephants (Scot t ) h a v i n g made f r e q u e n t 
inspec t ion of t h e faeces. I was t h e more anxious t o secure 
i n f o r m a t i o n on t h i s p o i n t since, d u r i n g m y f r e q u e n t v i s i t s t o the 
menager ie , I h a d observed t h a t the A f r i c a n elephants were i n 
the h a b i t of s w a l l o w i n g la rge quant i t i es of m u d a n d d i r t f r o m 
sma l l ho l lows i n the g r o u n d near the grea t wa te r - t anks i n w h i c h 
t hey bathe. P r o f . G a r r o d (who h a d dissected three elephants) 
also assures me t h a t there has been no t race of an entozoon i n 
any of the I n d i a n elephants examined b y h i m . I n one dissected 
a t E d i n b u r g h the same nega t ive resu l t was ob ta ined . F r o m 
the fac ts at present i n m y possession, I conclude t h a t the h a b i t 
of ea r th -ea t ing , d i sp layed a l i k e b y I n d i a n a n d A f r i c a n elephants 
(and, as s ta ted i n m y account of the equine parasites, shared b y 
horses) , is no t necessari ly due t o the presence of parasites. I 
apprehend ra ther , t h a t i t is r e sor ted t o b y these animals under 
any circumstances of i n t e s t i n a l i r r i t a t i o n , whether created b y 
entozoa or o ther f o r e i g n agents . The n o t i o n of t h e elephant 's 
i n t e l l i g e n t se l f -cure b y e a t i n g ear th is a ve ry o l d f a b l e . Cap ta in 
F o r s y t h , as quo ted b y M r F l e m i n g , al ludes to i t i n h is f H i g h 
lands of C e n t r a l I n d i a / a n d I f i n d the same ideas r ecorded 
b y W i l l i a m s o n and H o w i t t . F o r s y t h says : — " E lephan t s are 
ve ry l i ab l e to i n t e s t i na l w o r m s . T h e y genera l ly cure themselves 
b y s w a l l o w i n g f r o m t e n to t w e n t y pounds of e a r t h . " C a p t a i n 
W i l l i a m s o n says : — " T h e y are m u c h t r o u b l e d w i t h w o r m s , f o r 
the cure of w h i c h the e lephant eats e a r t h . I f t h e d u n g be 
inspec ted there w i l l be seen an amaz ing n u m b e r o f m o v i n g 
ob jec t s , w h i c h m u c h resemble pieces o f chewed sugar -cane ." 
Some excel lent p r ac t i c a l r e m a r k s are added, t e s t i f y i n g t o t h e 
value of the na t ive r emedy cal led Kallah-nimok, or bit-noben, 
w h i c h is a saline p u r g a t i v e . I n L i e u t . O u c h t e r l o n y ' s essay 
(quoted be low) no a l lus ion is made to the sub jec t of w o r m s . 
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G e n e r a l H a w k e s a f t e r w a r d s s u p p l i e d m e w i t h f u r t h e r i n f o r 
m a t i o n . I n a l e t t e r f r o m Secunde rabad , d a t e d J u l y 3 0 t h , 1875, 
he says : — " A s r e g a r d s t h e l i v e r - f l u k e (F. Jacksoni), i t appears 
f r o m y o u r t r ea t i s e t o have been first o b s e r v e d i n 1847- T h e 
o n l y o t h e r p u b l i s h e d n o t i c e t h a t I have been ab le t o find o f i t 
i s c o n t a i n e d i n a l e t t e r t o a newspape r , d a t e d ' R a n g o o n , 1 6 t h 
J u l y , 1 8 6 7 / a n d is s i g n e d ' R . B / I n t h i s l e t t e r t h e u n u s u a l 
m o r t a l i t y o f seven e lephan t s i n a b o u t fifteen days is a t t r i b u t e d 
t o t h e presence o f t h i s l i v e r - f l u k e , t h e t w o o t h e r paras i tes 
(Amphistoma a n d Ascaris lonchoptera) b e i n g also p re sen t i n t h e 
i n t e s t i n e s . " u N o w (con t inues Gene ra l H a w k e s ) , i n e v e r y case 
a t w h i c h I was p r e sen t flukes were found in greater or less 
numbers i n t h e g a l l - d u c t s o f t h e l i v e r , a n d t h e Amphistoma was 
also as c o n s t a n t l y p r e s e n t i n t h e i n t e s t i ne s , t h e s o o r t i (Ascaris 
lonchoptera), c o n t r a r y t o t h e g e n e r a l expe r i ence o f t h e e l ephan t 
a t t e n d a n t s , b e i n g less f r e q u e n t l y m e t w i t h , t h o u g h f r o m i t s 
co lo r a n d s lender shape i t i s n o t so eas i ly d e t e c t e d a m o n g t h e 
h u g e mass o f faeces as t h e l a r g e r Amphistoma." S p e a k i n g of 
t h e a m p h i s t o m a G e n e r a l H a w k e s s a y s : — " T h i s i n t e r n a l pa ras i t e 
i s w e l l k n o w n t o a l l w h o possess e lephan ts . I t is a l l u d e d t o b y 
D r G i l c h r i s t i n h i s t r ea t i se o n t h e ' Diseases o f E l e p h a n t s / first 
p u b l i s h e d i n 1 8 4 1 , b u t he m e r e l y m e n t i o n e d i t u n d e r i t s l o c a l 
name , masuri, a n d m a d e no a t t e m p t e i t h e r t o descr ibe i t sc ien
t i f i c a l l y o r t o a sce r t a in i t s p l ace i n t h e n a t u r a l sys tem. A s f a r 
as m y expe r i ence goes i t is o n l y f o u n d i n t h e i n t e s t i ne s . These 
paras i tes appear t o be v e r y g e n e r a l l y p resen t i n t h e e l ephan t . 
W h e n t h e i r n u m b e r s are f e w t h e * h o s t 3 is p r o b a b l y n o t m u c h 
i n c o n v e n i e n c e d , b u t w h e n p resen t i n a n y g r e a t q u a n t i t y t h e y 
u n d o u b t e d l y cause m u c h i r r i t a t i o n . W h e n t h i s i s f e l t , t h e 
a n i m a l , as b e f o r e r e m a r k e d , i n s t i n c t i v e l y resor t s t o a s i m p l e a n d 
e f f e c t u a l r e m e d y . H e eats a q u a n t i t y o f e a r t h , w h i c h p u r g e s 
h i m t h o r o u g h l y a n d expe l s t h e a m p h i s t o m a . T h e m a h a w a t s 
are o f o p i n i o n t h a t w h i l s t t h e e l ephan t is e a t i n g e a r t h t o r e l i e v e 
h i m s e l f o f t h e pests t h e d a i l y a l lowance o f r i c e s h o u l d be 
s c r u p u l o u s l y w i t h h e l d ; a n d t h e y say t h a t i f t h e r i c e , w h i c h is 
g i v e n u n c o o k e d , i s ea ten b y t h e a n i m a l u n d e r these c i r c u m 
stances, excessive p u r g a t i o n is i n d u c e d , w h i c h f r e q u e n t l y resu l t s 
i n dea th . H o w f a r t h i s o p i n i o n is f o u n d e d on f a c t I a m unab le 
t o say, b u t t h e m a h a w a t ' s n a m e f o r t h i s disease means f f a s t 
i n g / a n d bears t e s t i m o n y t o t h e g e n e r a l l y r ece ived n o t i o n o f 
t h e necess i ty o f w i t h h o l d i n g t h e r i c e w h e n t h e a n i m a l is e a t i n g 

e a r t h . " 
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W h e n d e s c r i b i n g t h e parasites of t h e horse (p. 358) , I spoke 
of Co l l i n s ' amphi s tome f r o m t h a t a n i m a l , b u t i n t h e l e t t e r 
addressed to me f r o m S imla , 2 2 n d M a r c h , 1875, M r . Co l l i n s made 
no a l lus ion to the ea r th -ea t ing h a b i t . H e w r o t e : — " I f o r w a r d 
y o u b y t h i s m a i l parasites f o u n d i n the colon o f a horse t h a t 
d ied , a subjec t of f eve r pecul iar to th i s c o u n t r y . There were about 
a thousand of the parasites, and nea r ly the who le o f t h e m were 
s i tua ted close to the caecum, and were loose i n the g u t . N o t 
h a v i n g seen parasites a t a l l s i m i l a r t o these, I have f o r w a r d e d 
t h e m f o r i d e n t i f i c a t i o n . T h e y were of a b r i c k - r e d color when 
first o b t a i n e d . " These e x p l i c i t s ta tements b y M r Co l l i n s are 
i n t e r e s t i n g f r o m m a n y po in t s of v i e w . One has o n l y t o place 
h is specimens side b y side w i t h those f r o m the elephant i n 
order t o sa t i s fy one's self t h a t t h e t w o f o r m s are d i s t i n c t . F o r 
the reasons a l ready stated I p rov i s iona l ly ca l led the w o r m 
Amphistoma Gollinsii. I t is p robab le t h a t o the r v e t e r i n a r y 
surgeons have encountered th i s entozoon i n I n d i a ; bu t , unless 
t hey can p o i n t to some pub l i shed account of the f a c t , M r C o l 
l i n s is e n t i t l e d to be considered as i t s d iscoverer . Doubt less 
m a n y other European residents i n I n d i a , Cey lon , and B u r m a h , 
mus t , l i k e D r G i l c h r i s t , be w e l l acqua in ted w i t h t h e masuri as 
such, t h o u g h unaware of t h e i r zoologica l p o s i t i o n . 

I n a r e c o r d of the p o s t - m o r t e m e x a m i n a t i o n o f one o f the 
v i c t i m s of the Secunderabad epizooty , the v e t e r i n a r y surgeon 
said : — " N o doub t disease of the l u n g s a n d subacute i n f l a m m a 
t i o n of the bowels were the i m m e d i a t e cause of dea th , b u t the 
l a rge n u m b e r of flukes i n the l i v e r and the i n t e s t i n a l parasites 
(*. e. the amphis tomes) account i n a g rea t measure f o r some of 
t h e symptoms shown, and these s y m p t o m s accord i n many 
respects w i t h those shown i n elephants t h a t d i e d i n B u r m a h 
d u r i n g the epizooty ( ro t ) i n 1867, as r ecorded b y R . B . , no 
t a b l y , r e f u s a l of f o o d , s t a n d i n g w i t h m o u t h open, restlessness, 
a n d puff iness about the head and shoulders . T h e l i v e r para
s i te is no d o u b t the same r e f e r r e d t o b y R . B . , a n d is t h a t 
t e r m e d b y D r C o b b o l d Fasciola Jacksoni." I n reference to a 
l a t e r case the same off icer r e m a r k s : — " I c a r r i e d ou t t h e pos t 
m o r t e m e x a m i n a t i o n w i t h special reference to i n q u i r y as t o t h e 
p r o b a b i l i t y of the m o r t a l i t y ^ amongs t elephants a t t h i s s t a t i o n 
b e i n g of paras i t i c o r i g i n . T h i s was suggested t o m e b y t h e 
f o r m e r case. T h e p o s t - m o r t e m appearances d i f f e r e d i n every 
respect . There were flukes i n the l i v e r , b u t i n no g r ea t 
q u a n t i t y , and the s t ruc tu re of the l i v e r was sound. A l t h o u g h 
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n o t ass is ted b y t h i s case i n a t t r i b u t i n g t h e m o r t a l i t y t o p a r a 
s i t i c o r i g i n , I a m s t r e n g t h e n e d i n m y o p i n i o n t h a t t h e d e a t h o f 
t h e p r e v i o u s e l ephan t was due t o disease caused b y t h e presence 
o f t h e l i v e r fluke/'' T h i s r e p o r t , b y M r W S. A d a m s , i s 
t o some e x t e n t i n h a r m o n y w i t h l a t e r i n f o r m a t i o n . A n e p i 
zoo t i c o u t b r e a k a m o n g s t e l ephan t s has o c c u r r e d i n E n g l a n d , a t 
Sanger ' s C i r c u s , a n d I h a d o p p o r t u n i t y t o e x a m i n e one o f t h e 
dead a n i m a l s . I n m y o w n o p i n i o n , a n d i n t h a t o f M r F . S m i t h , 
t h e v e t e r i n a r y s u r g e o n w h o a t t e n d e d t h e a n i m a l s p r o f e s s i o n a l l y , 
t h e disease was due t o paras i tes . I o b t a i n e d l a r g e q u a n t i t i e s 
o f Amphistoma HawJcesii f r o m t h e i n t e s t i n a l cana l , a n d also 
o the r w o r m s . T h e d e a t h o f one o f t h e e lephants was made t h e 
s u b j e c t o f l i t i g a t i o n , w h e n , as m i g h t be expec ted , g r e a t d i v e r 
s i t y o f o p i n i o n as t o t h e cause o f t h e f a t a l issue p r e v a i l e d . 

M r S m i t h , a n o l d p u p i l o f m i n e , r e g a r d i n g t h e a m p h i s t o m e s 
a n d s t r o n g y l e s as t h e cause o f dea th , w r o t e t o t h e e f f ec t t h a t 
" some o f t h e w o r m s w e r e f o u n d be tween t h e coats o f t h e 
i n t e s t i n e , a n d o the rs o n t h e f r e e su r face o f t h e g u t , w h i l s t t h e 
e x c r e t o r y duc t s o f some of t h e g l a n d s w e r e f o u n d b l o c k e d w i t h 
t h e m . " T h e a n i m a l e x a m i n e d b y m y s e l f o n t h e 2 4 t h o f A u g u s t , 
1876, y i e l d e d n u m e r o u s examples o f Amphistoma Hawhesii, 
Ascaris lonchoptera, a n d Dochmius Sangeri, t h e las t species 
b e i n g so n a m e d b y m e a f t e r t h e o w n e r o f t h e c i rcus w h o lo s t 
t h e h e r d o f e lephan ts b y t h e ep i zoo ty . T h e m a l e Dochmii 
measured f a n d t h e f ema les § o f an i n c h i n l e n g t h . H e r e I 
m u s t r e l u c t a n t l y q u i t t h e h e l m i n t h s o f e lephants , a d d i n g o n l y a n 
express ion o f su rp r i se t h a t D r M a x S c h m i d t shou ld have h a d so 
l i t t l e t o say c o n c e r n i n g t h e m i n h i s o t h e r w i s e i n s t r u c t i v e m e m o i r 
o n ' T h e Diseases o f P a c h y d e r m s ' (quo ted b e l o w ) . 

I have b u t a f e w w o r d s t o o f f e r r e s p e c t i n g the ectozoa. A 
species o f m i t e has been desc r ibed whose gene r i c p o s i t i o n 
appears d o u b t f u l . I a l l u d e t o Homopus elephantis o f F i i r s t e n -
b e r g , o r Symbiotes elephantis o f G e r l a c h . A c c o r d i n g to M e g n i n 
i t i s a nywphe aclventive o r hypope o f a v a r i e t y o f Tyroglyphus 
siro. T h i s acarus is a b u n d a n t i n o l d f o r a g e . A n o t h e r ec tozoon 
is Ham atomy zus elephantis. I t d i f f e r s f r o m t h e l i c e p r o p e r i n 
m a n y respects , b u t , a c c o r d i n g t o P i a g e t , t h e r e p r o d u c t i v e o rgans 
r e semble those o f Hamatopinus. I n 'Science G o s s i p ' f o r J u n e , 
1 8 7 1 , M r H . C. R i c h t e r descr ibes " a n e w f o r m o f p a r a s i t e , " 
w h i c h i s c a l l e d Idolocoris elephantis. T h e insect , w h i c h was 
one l i n e i n l e n g t h , was f o u n d u p o n an e lephant i n C e y l o n . 
A c c o r d i n g t o W a l k e r i t n o t o n l y c o n s t i t u t e d t h e t y p e of a n e w 
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genus, b u t of an a l toge the r new f a m i l y of the H e m i p t e r a H e t e -
rop te ra , c o m i n g v e r y near to the bed-bugs (Acanthidce). I t is a 
huge s u c k i n g louse. F r o m the discussion w h i c h f o l l o w e d , i t 
seems t h a t the parasite h a d several t imes been seen be fo re , a n d 
was none other t h a n E . P iage t ' s Hcematomyzus elephantis. 
E x c e l l e n t f i gu res accompany R i c h t e r ' s and P iage t ' s descr ip
t ions . N o t w i t h s t a n d i n g Piage t ' s exp lana t ion , I t h i n k t h e 
specific name, longirostris, w o u l d have been a more appropr i a t e 
appe l la t ion . 

B I B L I O G R A P H Y ( N O . 5 1 ) . — ( A n o n y m o u s ) , "Diseased E l e p h a n t s , " 
see ' L a n c e t / Sept. 2, 1876 ; also " Repo r t of the Case at L a w 
( Jamrach v. S a n g e r ) , " g i v e n i n the ' V e t e r i n a r i a n / D e c , 1877, 
p . 886 .—Cobbo ld , T. 8., " D e s c r i p t i o n of a species of T rema tode 
f r o m t h e I n d i a n E lephan t , w i t h r e m a r k s on i t s A f f i n i t i e s , " 
' Quar t . M i c r o s . J o u r n . / Jan. , 1869 ; see also ' En tozoa , ' supp., 
1869, p . 8 0 . — I d e m , " O n the D e s t r u c t i o n of E l ephan t s b y 
Parasi tes, w i t h r e m a r k s on t w o new species of En tozoa a n d on 
t h e so-called E a r t h - e a t i n g hab i t s of E lephan t s a n d Horses i n 
I n d i a , " ' V e t e r i n a r i a n / Oct . , 1 8 7 5 . — I d e m , " F u r t h e r Remarks 
on Parasi tes f r o m the Hor se and E lephan t , w i t h a no t ice of new 
A m p h i s t o m e s f r o m t h e O x , " ibid., N o v . , 1 8 7 5 . — D i e s i n g (1. c , 
i n t e x t ) . — F i t z , B. H., " A n a t o m y of Fasciola Jacksoni," ' R e p . 
of B o s t o n Soc. M e d . S c i . / i n the ' N e w Y o r k M e d . J o u r n . / 
N o v . , 1 8 7 6 . — F l e m i n g , G., " T h e D i s e a s e s o f E l e p h a n t s " (ch ie f ly 
f r o m Cap ta in F o r s y t h ' s w o r k on t h e ' H i g h l a n d s of C e n t r a l 
I n d i a ' ) , ' V e t e r i n a r i a n / M a r c h , 1873, p . 1 8 1 . — M e g n i n , " M e m . 
sur les H y p o p e s , " i n R o b i n ' s r J o u r n . de F A n a t . et de l a 
P h y s i o l . / 1874 (H. elephantis), p . 248 .—Ouch te r lony , J. W., 
" A n Essay on the M a n a g e m e n t of the E lephan t , a n d i t s T rea t 
m e n t i n o r d i n a r y Diseases," ' Rep . of Y e t . M e d . A s s o c / N o v . , 
1872, a n d p u b . i n ' V e t e r i n a r i a n / Jan . , 1873, p . 6 5 . — P i a g e t , E., 
" D e s c r i p t i o n d ' u n parasi te de l ' e l e p h a n t , " ' T i j s c h r i f t v o o r 
E n t o m o l o g i e / 1869, p . 2 4 9 . — B i d d e r , H. G, " A n e w f o r m of 
Parasi te (Idolocoris elephantis)," ' Science Grossip/ 1 8 7 1 , p p . 1 3 1 , 
185, 2 1 1 , 2 7 8 . — S c h m i d t , Max, " D i e K r a n k h e i t e n der D i c k -
hau t e r , " ' Deutsche Z e i t s c h r i f t f . T h i e r m e d . u n d ve rg le i chende 
P a t h o l o g i c / f . N o v . , 1878, s. 3 6 0 . — W i l l i a m s o n , T., ' O r i e n t a l 
F i e l d S p o r t s / L o n d o n , 1807, v o l . i , p . 138. 

The parasites of the BMnoceridce have been even less s tud ied 
t h a n those of elephants . I n 1856 P r o f . Peters desc r ibed a 
t a p e w o r m f r o m B r u c e ' s rh inoceros (B. Africanus), w h i c h he 
named Tcenia gigantea. I n 1870 D r M u r i e , unde r t h e p r o v i -
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s i o n a l n a m e o f T. magna, p u b l i s h e d a d e s c r i p t i o n o f t h e s t r o b i l e 
o f t h e same cestode f r o m a n I n d i a n r h i n o c e r o s (R. unicornis). 
F r o m a t o t a l m i s c o n c e p t i o n o f t h e cha rac t e r o f t h e p r o g l o t t i d e s , 
M u r i e was l e d t o suppose t h a t t h e s egmen t s o f t h e s t r o b i l e w e r e 
v e r y deep as w e l l as b r o a d ; whereas t h e p r o g l o t t i d s are 
r e m a r k a b l y n a r r o w , t h u s p a r t a k i n g o f t h e charac te rs o f t h e 
Taeniae o f , t h e l a r g e r h e r b i v o r a i n g e n e r a l . I n a subsequent 
pape r Pe t e r s p o i n t e d o u t these e r r o r s . M u r i e h a d , i n f a c t , 
r o l l e d severa l s egmen t s i n t o one. I n 1877 P r o f e s s o r G a r r o d 
e n c o u n t e r e d t h e same cestode i n Rhinoceros sondaicus, a n d , 
f o l l o w i n g P e t e r s ' e x a m p l e , separa ted i t f r o m t h e Taeniae p r o p e r 
(Plagiotcenia gigantea). T h e idea o f g e n e r i c a l l y s e p a r a t i n g 
t a p e w o r m s possess ing a m o r e o r less s t r i k i n g b r e a d t h o f s t r o b i l e 
i s n o t one w h i c h c o m m e n d s i t s e l f t o m y v i e w , see ing t h a t m a n y 
o f t h e t a p e w o r m s o f h e r b i v o r a c lose ly r e semble t h e r h i n o s c e r i n e 
cestodes i n t h i s respec t . A s D i e s i n g h i n t s , t h i s t a p e w o r m 
comes nea r t o T. perfoliata, b u t G a r r o d ' s a n d Pe te r s ' figures 
b o t h show t h a t Plagiotcenia w a n t s t h e neck- lobes . T h e p r e 
sence o f cepha l i c appendages m a y be r e g a r d e d as g e n e r i c a l l y 
d i s t i n c t i v e , b u t i t does n o t appear t h a t B l a n c h a r d separa ted t h e 
p e r f o l i a t e t a p e w o r m o f t h e horse f r o m t h e Taeniae p r o p e r o n t h i s 
g r o u n d . T h e r e f o r e , i n m y accoun t o f t h e equ ine t a p e w o r m s , I 
have n o t a d o p t e d h i s genus Anoplocephala. I m a y r e m a r k , i n 
pa s s ing , t h a t i f t h e d i s t i n c t i o n s , as b e t w e e n a r m e d a n d u n 
a r m e d , o r b e t w e e n p r o b o s c i s - b e a r i n g (Rhynchotceniada) a n d 
n o n - p r o b o s c i s - b e a r i n g t a p e w o r m s (Arynchotceniada), are t o b e 
m a i n t a i n e d , t h e y s h o u l d be express ive o f d i v i s i o n a l o r sub
o r d i n a t e va lue . D r W e i n l a n d ' s a r r a n g e m e n t , h a v i n g r e f e rence 
t o t h e t h i c k - a n d t h i n - s h e l l e d ova (Sc le ro - a n d M a l a c o - l e p t i d o t a ) , 
i s , pe rhaps , p r e f e r a b l e . T h e w h o l e s u b j e c t o f c l a s s i f i c a t i on 
r equ i r e s r e v i s i o n , b u t i t s h o u l d be u n d e r t a k e n b y some h e l m i n -
t h o l o g i s t s p r a c t i c a l l y a c q u a i n t e d w i t h a l a r g e n u m b e r o f cestode 
types . A s G a r r o d has w e l l obse rved , Plagiotcenia e n j o y s a 
w i d e g e o g r a p h i c a l d i s t r i b u t i o n , i n f e s t i n g a l i k e I n d i a n a n d 
A f r i c a n hos t s . P r o f . G a r r o d , I observe , speaks o f t h e head o f 
t h e m a t u r e t a p e w o r m as t h e scolex—an e x t e n s i o n o f t h e m e a n 
i n g o f a t e r m n o t u s u a l l y r e c o g n i s e d . I n t h i s , howeve r , he 
o n l y f o l l o w s P e t e r s ' u n f o r t u n a t e e x a m p l e . 

T h e w i d e d i s t r i b u t i o n e n j o y e d b y Pe t e r s ' P lag io taen ia i s 
p r o b a b l y equa l l ed b y t h a t o f t h e r h i n o c e r i n e s t o m a c h - b o t 
(Gastrophilus rhinocerontis, O w e n ) . T h i s paras i te was o r i g i n 
a l l y d e s c r i b e d i n 1840, a n d since t h a t t i m e i t has been f r e -

26 
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quen t l y encountered b o t h i n I n d i a a n d A f r i c a . T o M r Spooner 
H a r t , of Calcut ta , I am i n d e b t e d f o r a l a rge n u m b e r of speci
mens ; t h e i r size exceeding t h a t of any o ther bo ts t h a t have 
come under m y no t ice . P r o b a b l y t h i s parasi te in fes t s t h e 
s tomach of l 'hinoceroses g e n e r a l l y ; a t a l l events, i t occurs i n 
B. unicornis, R. bicornis, and R. simus. A t present t h e i m a g o 
is u n k n o w n . T h e longes t larvae i n m y possession measure \ \ " , 
b u t B raue r records specimens u p to 35 m m . i n l e n g t h b y 10 
m m . i n th ickness . I n A f r i c a n hosts M . D e l e g o r g u e f o u n d 
these parasites i n p r o d i g i o u s n u m b e r s . 

B I B L I O G R A P H Y ( N O . 5 2 ) . — B r a u e r , " " B o t o f t h e Rh inoce ros , " 
' M o n o g r . der ( E s t r . / 1863, s. 9 2 . — C o b b o l d , " N o t e o n Para
sites presented b y Messrs D a n f o r d , H a r t , a n d o t h e r s , " f V e t e 
r i n a r i a n , ' 1875, p . 513 .—Coquere l a n d Salle, i n A n n . Soc. 
E n t o m . de F r a n c e / 1862 (quo ted b y B r a u e r ) . — B e l e g o r g u e , 
' V o y a g e dans F A f r i q u e ' (quo ted b y B r a u e r ) . — G a r r o d , " O n 
t h e Taenia o f t h e Rhinoceros of the Sunde rbunds (Blag, gig., 
P e t e r s ) , " < Proc . Z o o l . Soc . / N o v . 20, 1877, p . 788.—Hope, i n 
1 T rans . E n t o m . Soc . / 1840, p . 2 5 9 . — J o l y , M. N., " Recherches 
Z o o l . (&c . ) sur les CEstrides ( & c . ) , " i n ' A n n . des Sciences (&c . ) 
de L y o n / 1846 (quo ted b y B r a u e r ) . — M u r i e , J., " O n a p r o b a b l y 
new species of Taenia (T. magna ?) f r o m the R h i n o c e r o s , " ' P r o c . 
Z o o l . Soc . / 1870, p . 608.—Peters, W., " N o t e o n the Taenia 
f r o m t h e Rhinoceros , l a te ly descr ibed b y D r J . M u r i e , " f P roc . 
Z o o l . Soc . / 1 8 7 1 , p . 146. * 

V e r y l i t t l e has been w r i t t e n r e spec t i ng t h e parasites o f t h e 
Hippopotamidm and Tapirida. I t h i n k i t was L i v i n g s t o n e w h o 
f i r s t d r e w a t t e n t i o n t o t h e f a c t t h a t t h e r ive r -ho r se o r sea-cow 
is m u c h i n f e s t ed b y t apeworms , b u t I have n o t seen any 
p u b l i s h e d de sc r i p t i on of t h e w o r m . D r . M u r i e , d u r i n g h i s 
so jou rn i n E g y p t , f o u n d a so l i t a ry b o t embedded i n the s o f t pa r t s 
s u r r o u n d i n g the eye, and j u d g i n g f r o m his f i g u r e t h e species is 
n e w to science. P r o v i s i o n a l l y I speak of i t as t h e Hypoderma 
Muriei. I n t h e paper (quo ted b e l o w ) M u r i e appends a l i s t o f 
a l l the an imals i n w h i c h bots have been f o u n d . T h o u g h c h i e f l y 
t a k e n f r o m Braue r , i t is u s e f u l a n d t o l e r a b l y comple te . So f a r 
as I am aware no cestodes have been descr ibed as i n f e s t i n g 
t ap i r s ; nevertheless, a t least five o ther k i n d s o f h e l m i n t h have 
been f o u n d i n Tapirus Americanus. O f these, t w o are flukes 
(Amphistoma asperum a n d A. pyriforme), a n d t h r e e are n e m a 
todes (Sclerostoma monostechum, Spiroptera mediospiralis, a n d 
Sp. chrisoptcra). T h e three species first named occupy the caecum, 
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w h i l s t t h e o t h e r s a re f o u n d i n t h e s t o m a c h . A c c o r d i n g t o 
M o l i n ' s d e s c r i p t i o n , b o t h species o c c u p y t u b e r o u s excrescences 
o f t h e m u c o u s m e m b r a n e , t h u s r e m i n d i n g us o f t h e s i m i l a r 
h a b i t e n j o y e d b y Sp. megastoma i n t h e horse . T h e Sp. cliry-
sopfera i s a c o m p a r a t i v e l y l a r g e species, t h e males m e a s u r i n g 
a n i n c h , a n d t h e f e m a l e s as m u c h as a n i n c h a n d a h a l f i n 
l e n g t h . B o t h o f t h e sp i rop te ra s w e r e o b t a i n e d f r o m t a p i r s b y 
t h e i n d e f a t i g a b l e N a t t e r e r , $ p . mecliospiralis b e i n g also p r o 
c u r e d b y h i m f r o m t h e a g u t i . I f I have r e a d M o l i n c o r r e c t l y , 
as m a n y as t h i r t y - f o u r examples o f S. mediospiralis w e r e t a k e n 
f r o m a s i n g l e excrescence i n t h e s t o m a c h o f t h e t a p i r . U p 
w a r d s o f a h u n d r e d specimens w e r e p r o c u r e d , c o l l e c t i v e l y , f r o m 
t h r e e s i m i l a r s tomach-excrescences i n Dasyprocta aguti. These , 
a n d t h e o t h e r t a p i r i n e paras i tes above m e n t i o n e d , w e r e o r i g i n a l l y 
d i s c o v e r e d i n B r a z i l . 

B I B L I O G R A P H Y ( N O . 5 3 ) . — D i e s i n g , " N e u e G a t t u n g e n B i n n e n -
w i i r m e r n nebs t e n e m N a c h t r a g e zu r M o n o g r a p h i c de r A m p h i s -
t o m e n , " i n e A n n a l e n d . W i e n . M u s e u m s / F e b . , 1839, s. 2 3 6 . — 
Idem, ' S y s t e m a / B d . i i , s. 3 0 6 . — M o l i n , " U n a m o n o g r a f i a d e l 
genere S p i r o p t e r a , " i n e S i t z u n g s b . der m a t h . - n a t u r w . C I . d . k . 
A k a d . d . W i s s e n s c h . / B d . x x x v i i i , s. 1 0 0 1 , 1 8 5 9 . — M u r i e , " O n 
a l a r v a l CEstrus f o u n d i n t h e H i p p o p o t a m u s , " ' P r o c . Z o o l . S o c . / 
1870, p . 78. 

T h e oscu lan t p o s i t i o n o f t h e an i sodac ty l e p a c h y d e r m s (Hy-
ractdce), f o r m e r l y classed as r o d e n t s , r ende r s i t des i rab le t h a t 
t h e i r paras i tes s h o u l d be b r i e f l y n o t i c e d i n t h i s p lace . P r o 
b a b l y these a n i m a l s , z o o l o g i c a l l y s p e a k i n g , come neares t t o 
t h e rh inoceroses , b u t P r o f . O w e n showed t h a t , a n a t o m i c a l l y , 
t h e y possessed m a r k e d a f f i n i t i e s w i t h t h e s l o th s . T h e k l i p d a s 
o r dasse (Ilyrax capensis) is i n f e s t e d b y a t a p e w o r m , o f w h i c h 
h i t h e r t o t h e p r o g l o t t i d e s o n l y appear t o have been seen (Tcenia 
hyracis, P a l l a s ) . U n d e r t h e name o f Ccenurus serialis a l a r v a l 
cestode has been d e s c r i b e d b y Gerva i s , t h e same paras i te b e i n g 
c a l l e d Arynchotcenia critica b y Pagens techer ( " Z u r N a t u r g e s -
c h i c h t e de r C e s t o d e n , " i n ' S i e b . u . K o l l . Z e i t s c h r i f t ' ) . A v a r i e t y 
o f nema todes have also b e e n obse rved i n t h e Cape h y r a x . Of 
these , t h e so-ca l led Physaloptera spirula is classed as d o u b t f u l 
b y M o l i n a n d D i e s i n g . H e m p r i c h a n d E h r e n b e r g f u r n i s h e d 
b r i e f d e s c r i p t i o n s o f f o u r o t h e r nematodes . T w o of these 
w o r m s w e r e p l a c e d i n t h e genus O x y u r i s (0. pugio a n d 0. 
fla vellum), a n d t h e o t h e r t w o i n t h e n e w genus Crossophorus , 
w h i c h t h e y f o r m e d f o r t h e i r r e c e p t i o n (C. collar Is a n d G, 
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tentaculatus). The w h o l e of these nematoids were ob t a ined 
e i ther f r o m the caecum or l a rge in tes t ine . 

A n able a r t i c l e i n t h e 6 N a t u r a l H i s t o r y R e v i e w ' f o r J u l y , 
1865, a t t r i b u t e d to Professor H u x l e y , expressed v e r y c lea r ly t h e 
popu la r n o t i o n as to t h e g rea t danger o f t h e flesh o f swine 
considered as a source of h u m a n parasites. N o d o u b t the 
filthy pachyderms i n ques t ion (Suides) are m u c h i n f e s t e d b y 
h e l m i n t h s , some of w h i c h g a i n access to m a n , b u t swine are 
ne i the r a t t acked b y a grea ter v a r i e t y o f entozoa t h a n o ther 
domest ica ted animals , n o r are they so f r e q u e n t l y a source of 
h u m a n t apeworms as ca t t le . I n the a r t i c l e above quo ted the 
f o l l o w i n g passage occurs : — " Of a l l an imals , f e r a l or domest ic , 
t h e c o m m o n p i g is b e y o n d a l l d o u b t t h e mos t f e r t i l e source o f 
h u m a n entozoa ; at least, of i m p o r t a n t parasites. Trichina spi
ralis and the t a p e w o r m w o u l d , there is g o o d reason t o bel ieve, 
cease to i n f e s t us, d i d no t t h i s f a v o r i t e quad ruped ac t t h e p a r t 
of a c o m m u n i c a t i n g m e d i u m . " T h i s p a r a g r a p h was e v i d e n t l y 
w r i t t e n under the impress ion t h a t e c t he t a p e w o r m " mos t 
c o m m o n l y f o u n d i n m a n was de r ived f r o m the h o g . So f a r 
back as 1864 I showed t h a t t h i s was an en t i r e m i s t a k e . 

F l u k e s are ra re i n s w i n e ; nevertheless, Fasciola hepatica 
a n d Distoma lanceolatum are occasional ly present i n the 
domest ic h o g , and the peccaries (Dicotyles) are i n f e s t e d b y an 
A m p h i s t o m e (A. giganteum). T h i s l a rge species, § " i n l e n g t h , 
f o r m e d the basis of an admi rab l e account of t h e ana tomy of 
t h i s genus of w o r m s w h i c h t h e learned V i e n n a h e l m i n t h o l o g i s t , 
D i e s i n g , w r o t e before he was dep r ived o f h i s eyes ight . T h e 
m e r i t s of t h a t respected sys temat is t ' s i n v e s t i g a t i o n s have, I 
t h i n k , been m u c h unde r ra t ed , i n consequence, no d o u b t , o f t h e 
a r t i f i c i a l character of h is sys tem of c lass i f ica t ion . F o r a l l t h a t , 
h is w r i t i n g s r e m a i n inva luab le . T u r n i n g to t h e cestodes of 
swine , there is no t , so f a r as I am aware , any evidence o f t h e 
occurrence of sexua l ly -mature t apeworms e i ther i n t h e h o g o r 
i t s a l l i e s ; b u t the f r e q u e n c y of l a r v a l cestodes, k n o w n as 
measles (Cysticercus telce celluloses), was w e l l k n o w n t o the ear ly 
J ewi sh w r i t e r s . I n t h e first p a r t of t h i s w o r k I devo ted as 
m u c h space as I c o u l d spare t o t h e cons ide ra t ion o f C y s t i c e r c i 
i n genera l , and the pork-meas le i n p a r t i c u l a r ; b u t an exhaus
t i v e k n o w l e d g e o f the sub jec t i n r e l a t i o n t o h y g i e n e can o n l y 
be acqu i red b y c o n s u l t i n g t h e p r i n c i p a l o r i g i n a l m e m o i r s ( q u o t e d 
i n the B i b l i o g r a p h i e s Nos . 13 a n d 14) . I n a W e s t p h a l i a n h a m , 
pa r t of w h i c h was sent to me f o r e x a m i n a t i o n , I ca lcu la ted t h a t 
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each p o u n d o f t h e flesh m u s t have c o n t a i n e d u p w a r d s o f 600 
C y s t i c e r c i . I was i n f o r m e d b y t h e d o n o r , D r P r i o r , t h a t i n 
sp i t e o f t h e d i s g u s t i n g s ta te o f t h e m e a t m u c h o f i t h a d been 
ea ten b y t h e w e l l - t o - d o f a m i l y w h o p u r c h a s e d t h e h a m . C y s t i 

c e r c i occas iona l ly o c c u p y t h e b r a i n o f t h e p i g i n cons ide rab l e 
n u m b e r s . F l o r m a n r e c o r d e d a case o f t h i s k i n d w h e r e t h e i r 
presence g a v e r i se t o v e r t i g o i n a l l respects r e s e m b l i n g t h e g i d 
o r d i n a r i l y p r o d u c e d b y Coenurus i n t h e sheep. A s r e g a r d s t h e 
l a r g e r cestode larvae, Cysticercus tenuicollis a n d Echinococcus 
veterinorum a re o f f r e q u e n t occur rence . One n o t u n f r e q u e n t l y 
encoun te r s t h e f o r m e r i n t h e m e s e n t e r y , w h i l s t t h e l i v e r o f t h e 
h o g is somet imes so c r o w d e d w i t h h y d a t i d s t h a t scarce ly a n y o f 
t h e g l a n d u l a r subs tance o f t h e o r g a n r e m a i n s v i s i b l e . I t i s 
s u r p r i s i n g h o w l i t t l e t h e i n f e s t e d bearers appear t o b e i n c o n 
v e n i e n c e d i n such cases. I n t h e w i n t e r o f 1859, a n d i n t h e 
a u t u m n o f 1860 , I f o u n d l a r g e c y s t i c en tozoa i n a n A f r i c a n W a r t -
h o g a n d i n a R e d R i v e r h o g . 
These a n i m a l s . h a d d i e d a t t h e 
L o n d o n Z o o l o g i c a l Soc i e ty ' s 
M e n a g e r i e ; a n d as t h e w o r m s 
a p p e a r e d t o me a t t h e t i m e t o 
b e q u i t e d i s t i n c t f r o m t h e o r d i 
n a r y s l e n d e r - n e c k e d h y d a t i d , 
t h e y w e r e n a m e d , r e s p e c t i v e l y , 
Cysticercus phacochceri oethiopici 
a n d C. potamocheeri penicillati. 
T h e s o l i t a r y e x a m p l e f r o m t h e 
w a r t - h o g was f o u n d i n a c y s t 
nea r t h e c o l o n ; w h i l s t o f t h e five 
l a r g e b l a d d e r - w o r m s o b t a i n e d 
f r o m t h e R e d R i v e r h o g , one i n 
f e s t e d t h e l i v e r a n d t h e o t h e r F l G 

f o u r w e r e l o d g e d i n t h e f o l d s 
o f t h e m e s e n t e r y . T h e cauda l 
ves ic le o f t h e w o r m f r o m t h e w a r t - h o g measu red 3 ^ " i n 
d i a m e t e r , t h e ves ic le o f t h e o t h e r b l a d d e r - w o r m b e i n g m u c h 
l o n g e r . A r e f e r e n c e t o t h e o r i g i n a l figures w i l l s how t h a t 
these f o r m s are d i s t i n c t . S w i n e are l a r g e l y i n f e s t e d b y nema
todes . T h e b e s t - k n o w n f o r m is Ascaris lumbricoides, w h i c h 
D u j a r d i n r e g a r d e d as d i s t i n c t (A. suilla). T h e h i t h e r t o d i s 
p u t e d i d e n t i t y o f t h i s w o r m w i t h t h e h u m a n l u m b r i c o i d b e i n g 
no l o n g e r ques t ionab le , t h e i m p o r t a n c e o f t h e en tozoon i n r e l a -

66.—Head and neck of Cysticercus from the 
Red River hog. Magnified 60 diameters. Ori
ginal. 
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t i o n to l u m b r i c o i d endemics mus t a t once be o b v i o u s ; I have 
al ready, however , d w e l t u p o n t h i s sub jec t w h e n t r e a t i n g of t h e 
h u m a n parasites. I n l i k e manner , t he sub jec t of the f lesh-
w o r m disease, w h i c h is due to Trichina spiralis, cannot be 
discussed i n t h i s place, as I have f u l l y en te red u p o n i t i n 
connec t ion w i t h t r i ch inos i s i n the h u m a n subjec t . W h a t may 
be the na tu re of the sma l l t h r e a d w o r m s f o u n d b y L e i d y i n the 
extensor muscles of the h o g I cannot say, b u t D i e s i n g i n f e r r e d 
t h a t t h e y m i g h t represent a d i s t i n c t species (Trichina affinis). 
A s regards the a l l i ed genus Trichocephalus, t h e c o m m o n species 
i n f e s t i n g swine (T. crenatus), appears to be r a r e ly absent. I t 
n o t o n l y infes t s the c o m m o n domest ic a n d w i l d h o g , b u t t h e 
peccaries a n d w a r t - h o g s . These entozoa are p r o b a b l y harmless 
t o t h e i r bearers. I n reference t o t h e m K r a b b e says : — " W h e n 
t h e eggs are expe l led w i t h the excrement a n d pass i n t o wate r , 
t h e n the embryos , a f t e r several m o n t h s ' f u r l o u g h , a n d there 
u n d e r g o i n g f u r t h e r deve lopment , are t r a n s f e r r e d t o the swine 's 
i n t e s t i n a l cana l . " I f I r i g h t l y unde r s t and the p a r a g r a p h 
( f Husdyrenes I n d v o l d s o r m e , ' p . 28) , K r a b b e states t h a t t h e 
embryos are s t i l l w i t h i n t h e i r egg-cover ings w h e n i n f e c t i o n 
takes place. T h e m a w - w o r m of the h o g is k n o w n as Spiroptera 
strongylina. I t was descr ibed and f i g u r e d b y G u r l t . T h e 
males measure \" a n d t h e females £ " i n l e n g t h . Specimens 
of t h i s w o r m were supposed to have been f o u n d b y N a t t e r e r i n 
Dicotyles albirostris ; b u t i t seems . that the worms i n ques t ion 
represent a d i s t i n c t species, i f no t an a l toge ther new genus. 
I n t h e year 1864 Professor S imonds p laced i n m y hands a 
v e r y s ingu la r nematode, to w h i c h I gave the b i n o m i a l t e r m 
Simondsia paradoxa. N u m e r o u s examples of t h i s w o r m were 
f o u n d b y P r o f . S imonds o c c u p y i n g cysts w i t h i n the wal l s of 
the s tomach of a h o g w h i c h h a d d i e d at t he L o n d o n Zoo log i ca l 
Socie ty ' s Menage r i e . I n m y i n t r o d u c t o r y t rea t i se I w r o t e of 
i t as f o l l o w s : — " The w o r m i n ques t ion has been r e g a r d e d b y 
M r S imonds as a species of Strongylus, b u t I a m i n c l i n e d t o 
t h i n k t h a t i t s a f f in i t i e s w i l l place i t nearer t o t h e genus Spiro
ptera. A t present I have o n l y e x a m i n e d t h e f ema le , w h i c h is 
character ised b y the possession of a m u l t i t u d e of l a rge ten tac le 
l i k e appendages s u r r o u n d i n g the neck . These processes, b y 
t h e i r aspect, r e m i n d one of t h e so-called b r a n c h i a l p r o j e c t i o n s 
on t h e back of Eolis, b u t i n t h i s w o i ' m I be l ieve t h e m t o be 
special f o l d s f o r m e d f o r the l o d g m e n t of u n u s u a l l y deve loped 
u t e r ine organs . T h e f emale w o r m is about § " i n l e n g t h . " 
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I n t h e i n t e r v a l t h a t has e lapsed I have been u n a b l e t o s u p p l y 
f u r t h e r p a r t i c u l a r s , a n d u n f o r t u n a t e l y t h e o r i g i n a l d r a w i n g s o f 
t h e w o r m h a v e been lo s t . T h e h a b i t s o f t h e pa ras i t e r e m i n d 
us o f Spiroptera megastoma i n f e s t i n g t h e w a l l s o f t h e s t o m a c h 
o f t h e horse . N o t i m p r o b a b l y t h i s s i n g u l a r en tozoon m a y t u r n 
o u t t o b e i d e n t i c a l w i t h M o l i n ' s Spiroptera sexalata, a n d i f so, 
i t m a y c o r r e s p o n d w i t h Spiroptera strongylina. H o w e v e r , 
D i e s i n g a f t e r w a r d s r e c o g n i s i n g , as I h a d done , t h e d e s i r a b i l i t y 
o f s e p a r a t i n g t h i s l a s t - n a m e d w o r m f r o m t h e Spi roptera? p r o p e r , 
f o r m e d f o r i t h i s n e w genus Physocephalus. H e t h e n c a l l e d t h e 
w o r m Physocephalus sexalatus. I f , as is p r o b a b l e , m y Simondsia 
a n d D i e s i n g ' s Physocephalus are i d e n t i c a l , t h e species f o u n d b y 
S i m o n d s o u g h t t o be r e c o g n i s e d b y t h e g e n e r i c t i t l e w h i c h 
D i e s i n g p r o p o s e d . H i s genus was es t ab l i shed a b o u t f o u r years 
b e f o r e I d e s c r i b e d m y Simondsia. D i e s i n g was e v i d e n t l y l e d 
u p t o t h e r e c o g n i t i o n o f t h e gene r i c d i s t i n c t i o n o f t h e w o r m b y 
M o l i n ' s e x a m i n a t i o n a n d d e s c r i p t i o n o f t h e w o r m . A s , i n m y 
o r i g i n a l accoun t o f t h e w o r m f o u n d b y S i m o n d s , I spoke o f 
n u m e r o u s appendages t o t h e n e c k , i t is e v i d e n t t h a t f u r t h e r 
i n v e s t i g a t i o n i s necessary t o c lear u p t h e q u e s t i o n o f i d e n t i t y . 
A c c o r d i n g t o M o l i n a n d D i e s i n g t h e m a l e Spiroptera sexalata 
measures r a t h e r b e y o n d \" a n d t h e f e m a l e b e y o n d \" i n l e n g t h . 
N e i t h e r D i e s i n g n o r M o l i n speak of N a t t e r e r ' s w o r m s as b e i n g 
f o u n d e n c y s t e d . I n f a c t t h e y w e r e f r e e . M o l i n s i m p l y r e 
m a r k s : — " l o ne e samina i i n o l t r e 6 e s e m p l a r i m a s c h i e 77 
f e m i n e r a c c o l t i i n p a r t e d a l m u c o che r e v e s t i v a l e p a r e t i de l l o 
s tomaco , e d i n p a r t e d a l pasto c o n t e n u t o n e l l o stesso o r g a n o d i 
u n Dicotyles albirostris f e m i n a a i 24 A p r i l e , 1 8 2 6 . " A f t e r a l l 
t h a t has been sa id i t m a y be t h a t m y Simondsia paradoxa 
a n d D i e s i n g ' s Physocephalus sexalata are q u i t e d i s t i n c t , a n d t h a t 
l i k e t h e l a r g e - a n d s m a l l - m o u t h e d m a w - w o r m s of t h e horse 
(Spiroptera megastoma a n d S. microstoma) t h e y p l a y a c o r r e 
s p o n d i n g r o l e . B e f o r e v e r y l o n g I hope t o set t h i s q u e s t i o n 
d e f i n i t i v e l y a t r es t . 

P a s s i n g t o t h e s t r o n g y l o i d nematodes one o f t h e m os t r e m a r k 
ab le a n d i m p o r t a n t species is Stephanurus dentatus. I n t h e 
' A n n a l e n des W i e n e r M u s e u m s ' f o r 1839 (s. 232) t h i s w o r m was 
first d e s c r i b e d b y D i e s i n g , w h o e m p l o y e d t h e gene r i c t i t l e as 
expres s ive o f t h e c r o w n - l i k e figure o f t h e t a i l of t h e ma le w o r m . 
D i e s i n g w r o t e as f o l l o w s : — " A t B a r r a do R i o N e g r o , o n t h e 
2 4 t h o f M a r c h , 1834 , N a t t e r e r d i scove red t h i s p e c u l i a r genus o f 
w o r m s o c c u r r i n g s i n g l y o r severa l t o g e t h e r i n capsules s i t u a t e d 
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amongs t the layers of f a t i n a Chinese race of Sus scrofa 
domestica. T h e males measure f r o m t en to t h i r t e e n l ines l o n g , 
the females f r o m f i f t e e n to e ighteen l ines , t he f o r m e r b e i n g 
scarcely a l i n e i n b read th at t he m i d d l e of the b o d y , w h i l s t t h e 
l a t t e r are a lmost a l i n e a n d a h a l f i n th ickness . T h e c u r v e d 
body t h i ckens t o w a r d s t h e t a i l , is t r ansverse ly annu la ted , and 
v i e w e d w i t h a p e n e t r a t i n g lens is seen t o be f u r n i s h e d w i t h 
i n t e g u m e n t a r y pores. T h e o ra l aper tu re opens w i d e l y . I t is 
a lmost c i r cu la r , a n d is supp l i ed w i t h s ix t ee th a t t he m a r g i n . 
T w o of these s t a n d i n g opposed t o one another are l a r g e r a n d 
s t ronger t h a n the rest . T h e t a i l of the male , w h e n spread ou t 
evenly , is su r rounded b y a coronet of f i v e lancet-shaped f l a p s ; 
the combined flaps b e i n g connected toge the r f r o m base to apex 
b y means of a del icate t r anspa ren t membrane . T h e s ing le 
sp icu lum s i tua ted at the ex t reme end of the t a i l p ro jec t s s l i g h t l y 
f o r w a r d a n d is su r rounded b y th ree sk i t t l e - shaped bodies . 
T h e t a i l of t h e female is c u r v e d u p o n i t s e l f , r o u n d e d o f f , a n d 
d r a w n out at t he ex t reme end i n t o a s t r a i g h t beak-shaped 
p o i n t ; w h i l s t to b o t h sides of the s t u m p y caudal e x t r e m i t y o f 
the body shor t ves icular prominences are a t t ached . T h e f emale 
r e p r o d u c t i v e ou t l e t occurs at the commencemen t o f the second 
ha l f of the body . Thus , j u d g i n g b y i t s e x t e r n a l characters t h i s 
genus is most closely a l l i e d to Strongylus." I n r e p r o d u c i n g 
D i e s i n g ' s desc r ip t ion I have here r endered t h e t r a n s l a t i o n 
somewhat more f r e e l y t h a n i n m y prev ious r e c o r d of the d i s 
covery g i v e n i n ' N a t u r e ' (1871) . T h e o r i g i n a l d e s c r i p t i o n is 
supplemented b y a b r i e f account o f t h e i n t e r n a l ana tomy of 
the w o r m . 

So f a r as I am aware no subsequent no t i ce of t h i s entozoon 
appeared u n t i l t he year 1858, w h e n D r J . C. W h i t e gave some 
account of a " find " made i n the U n i t e d States. T h i s r e -d i s 
covery was r e p o r t e d i n the s i x t h v o l u m e of t h e ' P r o c e e d i n g s o f 
the B o s t o n N a t u r a l H i s t o r y S o c i e t y / D r W h i t e says : — " The 
w o r m s were f o u n d i n the l e a f - y a r d o f an appa ren t ly h e a l t h y h o g , 
i n the adipose tissue near the k i d n e y . T h e y occup ied a space of 
t h e same about the size of a man ' s fist and had b u r r o w e d t h r o u g h 
the mass i n every d i r e c t i o n , f o r m i n g canals th ree o r f o u r m i l l i 
met res i n d iameter , w h i c h t e r m i n a t e d i n cysts . O n c u t t i n g open 
these cavi t ies , w h i c h d i d n o t communica te w i t h each o the r , t h e y 
were f o u n d filled w i t h pus, a n d i n each were t w o w o r m s , male 
a n d f e m a l e . " D r W h i t e expresses h i s o p i n i o n t h a t t h e w o r m s 
ga ined access to the tissues " b y b o r i n g t h r o u g h the c i r c u l a t o r y 
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s y s t e m w h i l e i n t h e e m b r y o n i c c o n d i t i o n . " I t h i n k t h a t D r 
W h i t e deserves g r e a t c r e d i t f o r h i s c o r r e c t d i agnos i s o f t h e 
species, a n d a l l t h e m o r e so because he was e v i d e n t l y n o t 
a c q u a i n t e d w i t h D i e s i n g ' s o r i g i n a l m e m o i r . H e exp re s s ly 
speaks o f t h e " s can ty d e s c r i p t i o n s " h i t h e r t o g i v e n o f t h e w o r m . 
A s D r W h i t e h a d a c c u r a t e l y d e t e r m i n e d t h e species i n t h e 
presence o f a n A m e r i c a n S c i e n t i f i c S o c i e t y , i t i s r e m a r k a b l e 
t h a t n e i t h e r V e r r i l l n o r F l e t c h e r s h o u l d have i d e n t i f i e d t h e 
w o r m . 

O n t h e 1 0 t h o f J a n u a r y , 1 8 7 1 , I r e c e i v e d a l e t t e r f r o m 
P r o f . W B . F l e t c h e r , o f I n d i a n a p o l i s , I n d i a n a , U . S . A . , a n d i n 
i t he a n n o u n c e d t h a t he h a d t ( f o u n d a w o r m " i n f e s t i n g t h e 
h o g . T h e pa ra s i t e was so a b u n d a n t i n s w i n e t h a t he o b t a i n e d 
i t i n " n i n e o u t o f t e n h o g s " w h i c h he h a d e x a m i n e d . D r 
F l e t c h e r sent m e specimens o f t h e w o r m f o r d e s c r i p t i o n a n d 
i d e n t i f i c a t i o n , w h e n I a t once r e c o g n i s e d t h e m as e x a m p l e s o f 
D i e s i n g ' s Stephanurus dentatus. A s D r F l e t c h e r ' s first c o m m u 
n i c a t i o n t o m y s e l f was u n d a t e d I do n o t k n o w p r e c i s e l y w h e n 
he first e n c o u n t e r e d t h e w o r m , b u t i t was i n 1870 . I n t h a t 
same yea r P r o f . V e r r i l l r e ce ived spec imens o f t h e w o r m . H e 
says t h a t t h e y w e r e r ece ived f r o m D r J . 0 . W h i t e . F a i l i n g t o 
i d e n t i f y i h e paras i tes as Stephanuri, V e r r i l l ( m a k i n g no a l l u s i o n 
t o t h e ' P r o c e e d i n g s o f t h e B o s t o n S o c i e t y ' ) n o t u n n a t u r a l l y 
supposed he h a d t o dea l w i t h a n e n t o z o o n t h a t was n e w t o 
science. A c c o r d i n g l y he i m m e d i a t e l y d e s c r i b e d a n d figured 
t h e w o r m u n d e r t h e c o m b i n e d t i t l e o f Sclerostoma pinguicola. 
I f these da t a are c o r r e c t l y g i v e n , t h e r e - d i s c o v e r y o f t h e w o r m 
i n A m e r i c a was due t o D r J . C. W h i t e ; i t s i d e n t i t y w i t h 
Stephanurus b e i n g subsequen t ly a c k n o w l e d g e d b y D i e s i n g , a n d 
a f t e r w a r d s , q u i t e i n d e p e n d e n t l y , b y m y s e l f . I g a t h e r t h i s 
p a r t l y f r o m D i e s i n g ' s ' K l e i n e h e l m i n t h o l o g i s c h e M i t t h e i l u n g e n ' 
(s. 2 8 1 ) , p u b l i s h e d as a s u p p l e m e n t t o h i s ' R e v i s i o n de r 
N e m a t o d e n ' (1860—61). U n t i l q u i t e r e c e n t l y D i e s i n g ' s 
r e c o g n i t i o n o f t h e i d e n t i t y o f W h i t e ' s paras i tes w i t h S t e p h a n u r i 
was u n k n o w n i n A m e r i c a . M y conc lus ions arose f r o m a n 
e x a m i n a t i o n o f t h e a c t u a l specimens , whereas D i e s i n g was 
e n t i r e l y g u i d e d b y W h i t e ' s d e s c r i p t i o n . I n t h i s c o n n e c t i o n , 
m o r e o v e r , a s t i l l m o r e i n t e r e s t i n g r e - d i s c o v e r y r e m a i n e d t o be 
r e c o r d e d . T h e o r i g i n a l a n n o u n c e m e n t w h i c h I made i n t h e 
f B r i t i s h M e d i c a l J o u r n a l ' f o r J a n u a r y 1 4 t h , 1 8 7 1 , was f o l l o w e d 
b y a n o t h e r i n t h e same p e r i o d i c a l f o r Sep tember , 1 8 7 1 . A s 
s t a t e d i n m y second l e t t e r a n d r epea t ed i n m y n o t i c e o f K r a b b e ' s 
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m e m o i r on " Parasites " ( e L o n d o n M e d i c a l R e c o r d / A p r i l 2, 
1873), the Pres ident of the L o n d o n M i c r o s c o p i c a l Soc ie ty 
( t h r o u g h M r Slack , w h o was a t t h a t t i m e t h e secretary) 
f o r w a r d e d to me a b o x of microscopic slides rece ived b y the 
Society f r o m A u s t r a l i a . T h e slides d i sp l ayed parasites o f 
var ious k i n d s . H a v i n g been requested to i d e n t i f y the parasi tes 
I had the good f o r t u n e to recognise amongs t t h e m charac ter i s t ic 
examples of Stephanurus dentatus. Thus was f i r s t made k n o w n 
t h e f a c t t ha t t h i s s ingu la r genus was n o t c o n f i n e d i n i t s 
geograph ica l d i s t r i b u t i o n to t h e t w o A m e r i c a n con t inen t s , b u t 
t h a t i t ex tended to A u s t r a l i a . T h e o rde r o f t h e p r i n c i p a l 
" f i n d s " and descr ip t ions m a y the re fo re be t h u s res ta ted. 
N a t t e r e r d iscovered the w o r m i n B r a z i l i n 1834. D i e s i n g 
descr ibed i t i n 1839. D r J . 0 . W h i t e re -d i scovered and 
i d e n t i f i e d the w o r m i n 1858. I t was subsequent ly f o u n d b y 
D r N . Cressy and b y D r F l e t che r . These th ree observers a l l 
encountered the parasi te i n t h e U n i t e d States (1858—70). 
P r o f . V e r r i l l r e -descr ibed the w o r m as new to science i n Sep
tember , 1870. D i e s i n g c o n f i r m e d W h i t e ' s d iagnosis i n 1860. 
I i d e n t i f i e d the w o r m f r o m F le t che r ' s " f i n d " i n 1 8 7 1 . D r 
M o r r i s supposed he h a d d iscovered a new entozoon i n A u s t r a l i a 
i n J u l y , 1 8 7 1 . The A u s t r a l i a n w o r m s were i d e n t i f i e d b y me 
as examples of Stephanurus dentatus i n October , 1 8 7 1 . 

The impor tance of Stephanurus i n r e l a t i o n to porc ine ep izoo ty 
a n d the supply of a n i m a l f o o d cannot be i g n o r e d . A s r e m a r k e d 
i n m y c o m m u n i c a t i o n to ' N a t u r e / i t m us t be q u i t e obvious t h a t 
so la rge a parasi te , w h e n present i n the h o g i n any considerable 
numbers , w o u l d g i v e r ise to serious disease, even i f i t were n o t 
p r o d u c t i v e of f a t a l resul ts t o t h e bearer. I n one of h is n u m e 
rous communica t ions to myse l f , P r o f . W - B . F l e t c h e r w r i t e s 
as f o l l o w s : — " I t is m y o p i n i o n t h a t t h i s parasi te is t h e cause, 
i n some way , of the h o g cholera, w h i c h has created such sad 
havoc w i t h i n the past t e n years over the p o r k - p r o d u c i n g pa r t s 
o f A m e r i c a . One f a r m e r t o l d me, a f e w days ago, t h a t w i t h i n a 
m o n t h his loss alone f r o m t h i s cause was over one h u n d r e d 
h e a d ; a n d sometimes, i n one n e i g h b o u r h o o d , i n a f e w days ' 
t i m e , thousands have per i shed , a l t h o u g h t h i s season is n o t a 
cholera year, as our f a r m e r s say. I adv ised one f a r m e r t o 
b u r n or b u r y the dead animals , b u t he i n f o r m e d me t h a t he 
be l ieved t h a t f e w e r hogs die o f the disease a f t e r e a t i n g t h e 
dead animals t h a n those k e p t f r o m t h e m . U n f o r t u n a t e l y , i n 
t h i s State there is no l a w g u a r d i n g the spread o f disease, 
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n e i t h e r i s t h e r e a n y r e w a r d o f r e p u t a t i o n o r g a i n f o r p u r s u i n g 
a n y i n v e s t i g a t i o n t h a t w o u l d b r i n g p o r k a n d beef p a c k e r s i n t o 
d i s r e p u t e . I m y s e l f c o u l d n o t g e t a p i g ' s k i d n e y o r b e e f s 
l i v e r i n o u r c i t y m a r k e t , because I m a d e i n v e s t i g a t i o n s i n some 
T e x a s c a t t l e ( b e i n g c u t u p i n o u r m a r k e t ) , w h i c h d a m a g e d 
t h e i r sale a f e w years a g o . " I n a t h i r d l e t t e r D r F l e t c h e r 
t e l l s m e t h a t g r e a t e r f a c i l i t i e s f o r e x a m i n i n g t h e carcases o f 
h o g s h a d s ince b e e n a c c o r d e d h i m t h r o u g h t h e l i b e r a l i t y o f 
a L i v e r p o o l firm o f p o r k - p a c k e r s , w h o h a d a l r e a d y k i l l e d 75 ,000 
h o g s d u r i n g t h e s u m m e r season, i.e. u p t o t h e da te o f t h e first 
w e e k i n J u l y . I n h o t w e a t h e r t h e s l a u g h t e r i n g i s c o n d u c t e d 
i n ice-houses. P r o f . F l e t c h e r ' s v i e w s rece ive c o n f i r m a t i o n f r o m 
t h e s t a t emen t s m a d e b y D r M o r r i s , w h o speaks o f t h e p i g s as 
d y i n g f r o m some m y s t e r i o u s disease, a n d t h i n k s t h a t t h e w o r m s 
m a y b e t h e cause o f t h e p o r c i n e m o i ' t a l i t y . W r i t i n g t o t h e 
P r e s i d e n t o f t h e L o n d o n M i c r o s c o p i c a l Soc ie ty f r o m S y d n e y 
( J u l y 1 2 t h , 1871 ) , D r M o r r i s says : — " I t is j u s t poss ib le t h a t 
some p i g s m a y s u r v i v e t h e i r r i t a t i o n such a s w a r m of y o u n g 
w o r m s m u s t set u p ; o the rs , a g a i n , m a y d ie f r o m p e r i t o n i t i s , 
hence t h e s u d d e n dea ths a m o n g s t t h e p i g s . " I t h i n k D r 
M o r r i s ' v i e w is p e r f e c t l y c o r r e c t , b u t w h e t h e r i t be so o r n o t , i t 
is (as obse rved b y m e i n ' N a t u r e ' ) i n t e r e s t i n g t o n o t i c e t h e 
r e m a r k a b l e co r r e spondency o f t h e conc lus ions a r r i v e d a t b y D r s 
F l e t c h e r a n d M o r r i s i n d e p e n d e n t l y . I t w i l l p r o b a b l y n o t be 
d i f f i c u l t t o a sce r t a in h e r e a f t e r w h e t h e r o r n o t t h e maladies 
r e s p e c t i v e l y t e r m e d " h o g cho le ra " a n d " m y s t e r i o u s disease " 
are one a n d t h e same d i so rde r , b u t w h a t e v e r happens i n t h i s 
respec t , i t i s n o w q u i t e c lea r t h a t t h i s paras i t e , h i t h e r t o l i t t l e 
r e g a r d e d , a n d f o r m a n y years past p e r s i s t e n t l y o v e r l o o k e d , i s 
e x t r a o r d i n a r i l y p r e v a l e n t i n t h e U n i t e d States , a n d , pe rhaps , 
e q u a l l y so i n A u s t r a l i a ; i t b e i n g f u r t h e r e v i d e n t t h a t i t s p resence 
i n t h e flesh o f s w i n e i s capable o f p r o d u c i n g b o t h disease 
and dea th . T h e s t a t e m e n t o f t h e w o r t h y A m e r i c a n f a r m e r t h a t 
t h e s w a l l o w i n g o f i n f e s t e d flesh b y p i g s does n o t necessa r i ly 
i n v o l v e t h e p i g - e a t i n g h o g i n a b a d a t t a c k o f t h e so-ca l led 
" cho le ra disease " r e q u i r e s t o be f u r t h e r t e s ted , a n d i t also 
r e m a i n s t o be p r o v e n w h e t h e r o r n o t t h e Stephanurus be capable 
o f p a s s i n g t h r o u g h a l l i t s d e v e l o p m e n t a l changes f r o m the*egg 
t o t h e a d u l t f o r m w i t h i n t h e b o d y o f t h e bea re r w i t h o u t h a v i n g 
a t some t i m e o r o t h e r g a i n e d access t o t h e o u t e r w o r l d . T h e 
c o m p a r a t i v e l y l a r g e size o f t h e ova , w h i c h I find t o be a b o u t 3 o o " , 
o r m o r e t h a n f o u r t i m e s t h e size o f T r i c h i n a - e g g s , is n o t w i t h -
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out s igni f icance , b u t as ye t w e are e n t i r e l y unacqua in t ed w i t h the 
larvae of Stephanurus. I f no i n t e r m e d i a r y bearers are necessary 
to i t s deve lopment , we o u g h t no t t o have t o w a i t l o n g f o r a 
complete r eco rd of the l i f e - h i s t o r y of Stephanurus dentatus. I n 
conclusion, I w i l l o n l y f u r t h e r r e m a r k t h a t since thousands o f 
hogs are i n f e s t ed b y th i s entozoon t h e sub jec t is w o r t h f u r t h e r 
i n v e s t i g a t i o n . I bel ieve t h a t P r o f . F l e t c h e r b r o u g h t t h e m a t t e r 
u n d e r the no t ice of the U n i t e d States N a t i o n a l Swine Breeder ' s 
Assoc ia t ion , w h i c h me t at I n d i a n a p o l i s i n N o v e m b e r , 1872, b u t 
w i t h w h a t success I have been unable to l e a rn . T h e w e a l t h y 
a g r i c u l t u r a l societies of Great B r i t a i n pay l i t t l e or no r e g a r d to 
the subjec t of parasites, a l t h o u g h thousands o f va luab le an imals 
annua l ly pe r i sh f r o m the i n j u r i o u s ac t ion of entozoa. 

Of the r e m a i n i n g nematodes i n f e s t i n g swine I mus t p a r t i c u 
l a r l y m e n t i o n Sclerostoma (Strongylus) dentatum a n d Strongylus 
paradoxus, t he las t n a m e d b e i n g genera l ly r e g a r d e d as i d e n t i c a l 
w i t h D u j a r d i n ' s S. elongatus. T h e f i r s t o f these t w o parasites 
in fes t s the sma l l in tes t ines , t he male a n d female w o r m s a l i k e 
measu r ing about \" i n l e n g t h . The females are sometimes a 
t r i f l e longer . The Sclerostoma dentatum is an a b u n d a n t para
si te , i n f e s t i n g a l l var ie t ies of swine a n d also peccar ies ; b u t i t 
is apparen t ly incapable of serious i n j u r y t o t h e bearer . 
Schneider selected the male S. dentatum f o r c l a s s i f i ca to ry 
purposes. I n th i s w o r m the a r r a n g e m e n t o f t h e rays o f t h e 
hood is s imple , f o r m i n g a good cen t r a l t y p e . D r D . V D e a n , 
i n his excel lent r e p o r t o f S t L o u i s B o a r d of H e a l t h (1874) , 
speaks of Strongylus dentatus as i f i t were the same entozoon 
as Stephanurus. T h e con fus ion o f nomenc l a tu r e w o u l d have 
been avoided i f D i e s i n g had ca l led the r e n a l w o r m Stephanurus 
Natterer^ I hope t h i s t i t l e w i l l y e t be adopted to p r e v e n t 
f u t u r e mis takes . The l u n g - w o r m (S. paradoxus) is b y no 
means harmless , b e i n g a f r e q u e n t cause of f a t a l husk i n y o u n g 
p igs . I t is a v i v i p a r o u s w o r m , the females a c q u i r i n g a l e n g t h 
of l i " , w h i l s t t he males r a r e l y exceed £ " U n d e r t h e t i t l e 
Gongylonema pulchrum, M o l i n has n o t i c e d y e t ano the r filari
f o r m nematode i n f e s t i n g the w i l d h o g ; and , l a s t l y , t h e l a m e n t e d 
Russian t r ave l l e r , Fedschenko , has p u b l i s h e d a f u l l d e s c r i p t i o n 
of a^new species of Gnathos toma (Gr. hispidum), w h i c h i n fe s t s 
the coats of the s tomach a l i k e of the w i l d a n d domes t ic h o g . 
One of the most i n t e r e s t i n g parasi tes of swine is t h e l a r g e 
acanthocephalous entozoon (Echinorhynchus gigas). I t i n fes t s 
the sma l l in tes t ines b o t h of the w i l d a n d domes t i ca ted h o g , a n d 
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i t was also o b t a i n e d b y N a t t e r e r f r o m t h e c o l l a r e d p e c c a r y o f 
T a y a z o u . C o m m o n as t h e g r e a t E c h i n o r h y n c h u s is i n t h e 
U n i t e d Sta tes ( and i t i s scarce ly less so o n t h e C o n t i n e n t ) I 
b e l i e v e t h a t f e w , i f a n y , o f t h e m u s e u m s i n t h e U n i t e d 
K i n g d o m o f G r e a t B r i t a i n c o n t a i n t h i s l a r g e e n t o z o o n . I t is a 
c u r i o u s f a c t t h a t i t does n o t e x i s t i n t h e H u n t e r i a n C o l l e c t i o n , 
w h e r e , h o w e v e r , t h e r e i s d i s p l a y e d a v e r y fine set o f a c a n t h o -
cephalous pa ras i t e s f r o m wha le s . W h e n i n t h e y e a r 1865 I 
m o u n t e d , w i t h m y o w n h a n d s , 2 0 0 p r e p a r a t i o n s o f en tozoa f o r 
t h e M u s e u m of t h e R o y a l C o l l e g e o f Su rgeons , I h a d n o t so 
m u c h as seen a spec imen o f t h i s w o r m . M u c h s c i e n t i f i c i n t e r e s t 
a t t aches t o t h i s pa ra s i t e f r o m t h e f a c t t h a t S c h n e i d e r d i s c o v e r e d 
t h a t t h e e m b r y o s o f E. gigas t a k e u p t h e i r res idence i n t h e 
larvae o f t h e c o c k c h a f e r (Melolontha vulgaris). H e t h i n k s i t 
i d e n t i c a l w i t h t h e Echinorhynchus hominis o f L a m b l . L e u c k a r t 
d i spu te s t h i s i d e n t i t y , a n d compares L a m b l ' s w o r m w i t h t h e 
Echinorhynchus angustatus o f o u r f r e s h - w a t e r fishes. T h e 
E. spirula o f c e r t a i n B r a z i l i a n m o n k e y s a n d o f t h e B a r b a r y 
ape bears a s t r o n g re semblance t o t h e species f r o m t h e h o g . 
O n t h e s t r e n g t h o f L a m b l ' s case—and i t i s t h e o n l y g e n u i n e 
i n s t a n c e o f t h e k i n d o n r e c o r d — P r o f . L e u c k a r t devotes n o less 
t h a n 125 pages o f h i s g r e a t w o r k t o t h e c o n s i d e r a t i o n o f t h e s t r u c 
t u r e a n d d e v e l o p m e n t o f t h e t h o r n - h e a d e d i n t e s t i n a l w o r m s . 
T h i s w o r m demands especia l a t t e n t i o n . S p e a k i n g o f t h e 
h o g ' s E c h i n o r h y n c h u s , P r o f . Y e r r i l l , i n h i s ' C o n n e c t i c u t R e p o r t / 
says t h a t " some t imes t h e i n t e s t i n e o f a h o g is f o u n d p e r f o r a t e d 
b y so m a n y holes t h a t i t c anno t be used i n t h e m a n u f a c t u r e o f 
sausages." F r o m M r George W i l k i n s I l e a r n t h a t t h e p i g -
s l a u g h t e r e r s o f o u r E n g l i s h m e t r o p o l i s are w e l l a c q u a i n t e d w i t h 
these p e r f o r a t i o n s , w h i c h are somet imes so n u m e r o u s t h a t t h e 
g u t l o o k s as i f i t h a d been " r i d d l e d " w i t h swan-sho t . N o 
w o n d e r t h a t diseased h o g s , a f f l i c t e d w i t h these f o r m i d a b l e 
paras i tes , g o a b o u t , as V e r r i l l expresses i t , " c o n t i n u a l l y 
s q u e a l i n g a n d g r u n t i n g , espec ia l ly i n t h e m o r n i n g . " T h a t 
t h e y are also " cross a n d morose , a n d g i v e n t o b i t i n g a n d 
s n a r l i n g a t t h e i r c o m p a n i o n s , " i s b y n o means a s t o n i s h i n g . 
" I n severe cases," r e m a r k s V e r r i l l , " hogs a f f l i c t e d w i t h t h i s 
pa ra s i t e are w e a k i n t h e l o i n s , a n d have t h e m e m b r a n e s i n t h e 
co rne r s o f t h e eyes s w o l l e n , w a t e r y , a n d l i g h t e r c o l o r e d t h a n 
u s u a l . " I t is some c o m f o r t t o k n o w t h a t L a m b l ' s h u m a n case 
is u n i q u e , a n d t h a t so l o n g as people a b s t a i n f r o m e a t i n g c o c k 
c h a f e r larvae t h e y are n o t l i k e l y t o be i n f e s t e d b y Echino-
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rhynchus gigas. I n the f i r s t book of t h i s w o r k I have g i v e n 
m y reasons f o r n o t r e g a r d i n g W e l c h ' s " encys ted Echino
rhynchus i n m a n " as a genuine example of t h i s cur ious genus o f 
entozoa. 

T h e ex te rna l parasites of swine are n o t so numerous as m i g h t 
be expected f r o m the hab i t s of t h e i r hosts. T h e mos t c o m m o n 
ectozoon is the h o g louse (Hcematopinus suis). T h i s d i s g u s t i n g 
l i t t l e insect is about i n l e n g t h . A l m o s t equa l ly c o m m o n is 
t h e h o g m i t e . T h o u g h h i t h e r t o considered as a d i s t i n c t species 
(Sarcoptes suis, G u r l t ) , i t is r e g a r d e d b y M e g n i n as a mere 
v a r i e t y of Sarcoptes scabiei. A s Ger lach a n d others have 
r e m a r k e d , i t is r e a d i l y t r ansmiss ib le to m a n . T h e Sarcoptes 
squammiferus, of F i i r s t e n b u r g , is o n l y ano ther name f o r th i s 
v a r i e t y of S. scabiei. S p e a k i n g of t h i s scab-insect M e g n i n 
says : — " T h i s parasi te was f i r s t encountered b y Sp ino la and 
G u r l t , and a f t e r w a r d s b y M i i l l e r . " H e t h e n adds : — " A 
Ceylon w i l d boar d i ed at t he menager ie o f t h e M u s e u m of 
Par i s of a ch ron ic a f f ec t ion of the s k i n w h i c h h a d t r a n s f o r m e d 
i t s i n t e g u m e n t i n t o a vast lichen." L a s t l y , as regards the 
p ro tozoa l parasites I can o n l y r e m a r k t h a t t h e psorosperms 
(spoken of as Rainey ' s corpuscles or as Miescher ' s u t r i c les ) are 
o f t e n v e r y abundan t i n t h e flesh of o therwise p e r f e c t l y hea l thy 
swine . H a v i n g d w e l t u p o n the character of such o rgan i sms 
i n the f i r s t m o i e t y o f t h i s w o r k , I w i l l o n l y r e m a r k t h a t t h e 
f u l l s igni f icance of these s ingu la r bodies y e t r ema ins to be 
d e t e r m i n e d . Ra iney ' s n o t i o n t ha t t h e y represented ea r ly stages 
of cys t ice rca l g r o w t h is a l toge the r un tenab le . A c c o r d i n g to 
Behrens , as quo ted b y Dava ine , psorosperms are especial ly 
abundan t i n the flesh of swine w h i c h have recovered f r o m t h e 
disease ca l led mat rouge. O n the subjec t gene ra l ly , t h e w r i t i n g s 
of R i v o l t a , W a l d e n b u r g , E i m e r , and S i e d a m a g r o t s k y are espe
c i a l l y t r u s t w o r t h y . F u l l references to these a n d o ther au tho r i t i e s 
are g i v e n i n the synopsis of the 2 n d e d i t i o n o f Dava ine ' s w e l l -
k n o w n t reat ise . 

B I B L I O G R A P H Y ( N O . 5 4 ) . — ( A n o n y m o u s ) , " O n Paras i t i c Ma lad i e s , 
especial ly Measles, of t h e P i g , " f r o m ' Sco t t i sh F a r m e r a n d 
H o r t i c u l t u r i s t , ' i n ' E d i n . V e t . Rev . , ' p . 688, 1 8 6 1 . — B a l l a r d , E., 
" O n Diseased M e a t , and w h a t t o observe i n cases o f suspected 
P o i s o n i n g b y M e a t or Sausages ( i n f e c t e d w i t h En tozoa , & c . ) , " 
•"Med. T i m e s a n d Gaz. , ' Jan . , 1 8 6 4 . — B o w d i t c h , H. J., " R a w 
P o r k as an A l i m e n t ( w i t h o u t reference to t h e ques t i on o f 
E n t o z o a . — T . S. C . ) , " f B o s t o n M e d . a n d S u r g . J o u r n . , ' v o l . I v , 
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1 8 5 7 ; see also ' C o m m e n t s / v o l . l v i , p p . 23 a n d 69 , 1857 — 
Cobbold, " O n t h e D i s c o v e r y o f S t e p h a n u r u s i n t h e U n i t e d 
S ta tes a n d i n A u s t r a l i a / ' i n ' N a t u r e / O c t . 2 1 , 1 8 7 1 , p . 5 0 8 , 
a n d i n ' B r i t . M e d . J o u r n . / J a n . a n d Sep t . , 1871 ; also i n t h e 

' M o n t h l y M i c r o s . J o u r n . / N o v . , 1 8 7 1 . — I d e m , " I n t e r n a l P a r a 
s i tes o f t h e H o g / ' i n ' M a n u a l / chap . x i i . — I d e m , " O n C y s t i c 
E n t o z o a f r o m t h e W a r t - H o g a n d R e d R i v e r H o g . , " ' P r o c . Z o o l . 
S o c . / 1 8 6 1 . — I d e m , " O n S i m o n d s i a , " ' E n t o z . / p . 7 9 . — I d e m , 
" N o t e o n W o r m s i n t h e L a n g s o f a P i g / ' i n t h e ' F i e l d ' f o r 
J a n . 9, 1 8 6 4 . — I d e m ( i n r e l a t i o n t o C y s t i c e r c i o r M e a s l e s , 
see B i b l . N o s . 13 a n d 14, a n d , f o r r e m a r k s o n p s o r o s p e r m s , 
B i b l . N o . 4 1 ) . — C r e s s y , N., ' O n t h e Diseases o f D o m e s t i c 
A n i m a l s i n C o n n e c t i c u t ( 2 n d a n d 3 r d A n n . R e p o r t s ) / H a r t f o r d , 
U . S . , 1 8 7 3 - 7 4 . — I d e m , " T h e d e m a n d s o f A g r i c u l t u r e o n V e t e 
r i n a r y S c i e n c e , " i n ' R e p . o f t h e M a s s . B o a r d o f A g r i c . / 1874 . 
— I d e m , ' F i n d o f S c l e r o s t o m a ' ( q u o t e d b y V e r r i l l ) . — C r i s p , 
" N o t e o n H y d a t i d Cys t s i n t h e A b d o m i n a l C a v i t y o f v a r i o u s 
H o g s , " ' P a t h . Soc. T r a n s . / 1 8 6 3 . — D a r d e l (see B i b l . N o . 1 4 ) . 
— D a v a i n e " L a d r a r i e chez l e p o r e , " i n h i s ' T r a i t e / 2eme e d i t . , 
p . 668 (see also t h e w r i t i n g s o f D e l p e c h , G u a r d i a , a n d espec ia l ly 
R e y n a l , q u o t e d a t p . 6 7 4 ) . — D e a n , D. V., " O n M e a t s a n d 
P a r a s i t e s , " i n f S e v e n t h A n n . R e p . o f B o a r d o f H e a l t h o f t h e 
C i t y o f S t L o u i s / 1874 , p . 58 et seq.—Diesing, ' O n S tepha
n u r u s ' ( q u o t e d i n t e x t a b o v e ) . — D u p u y , " H y d a t i d i n a P i g , " 
f r o m ' J o u r n . T h e o r i q u e e t P r a t . / i n t h e ' V e t e r i n a r i a n , ' v o l . i v , 
1 8 3 1 , p . 2 8 5 . — F e d s c h e n k o , ' D e s c r i p t i o n o f n e w Species o f 
T e t r a s t e m m a , P r o r h y n c h u s , a n d G n a t h o s t o m a ' ( i n t h e R u s s i a n 
l a n g u a g e ) , M o s c o w , 1 8 7 2 . — F l e m i n g , A., " M e a s l y P o r k as F o o d 
f o r M a n , " ' E d i n . V e t . R e v . / v o l . i , p . 485 , 1 8 5 8 - 5 9 . — I d e m , 
" O n t h e Meas l e o f t h e P i g , a n d o n t h e Who le somenes s , as 
F o o d f o r M a n , o f M e a s l y P o r k , " ' D u b l . Q u a r t . J o u r n . / 1857 . 
— F l e t c h e r ( q u o t e d i n t e x t a b o v e ) . — F l o r m a n ( q u o t e d b y R u 
d o l p h i , ' S y n o p s . / p . 620 , 1 8 1 9 ; a n d b y D a v a i n e , 1. c , p . 723, 
1878 ) , i n ' V e t e n s k . A c a d . N y a H a n d l i n g a r / 1810 , p p . 179-182 . 
— G a i r d n e r , W T., " Case o f T a p e w o r m o c c u r r i n g i n c o n n e c t i o n 
w i t h t h e E a t i n g o f R a w P o r k , " ' E d i n . M o n t h . J o u r n . / 1856 , 
a n d i n t h e ' V e t e r i n a r i a n , ' v o l . x x i x , p . 228 , 1 8 5 6 . — G a m g e e , J., 
" O n Diseased M e a t , " ' P o p . Science R e v . / J a n . , 1 8 6 1 . — G o r d o n , 
" O n T a p e w o r m f r o m U n w h o l e s o m e F o o d , " ' M e d . G a z . / 1857-
— G r o s s , 8. D., " N o t e o n t h e f r e q u e n c y o f A c e p h a l o c y s t s i n 
S w i n e at C i n c i n n a t i , " i n h i s ' E l e m e n t s o f P a t h . A n a t . / p . 118 , 
1 8 1 5 . — G u r l t , E. F., ' L e h r b u c h de r p a t h . A n a t . de r H a n s -
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S a i i g e t h i e r e / 1831 , s. 46 , 5 1 , 142, 3 8 5 . — H e l l e r (see B i b l . 
N o . 1 3 ) . — K r a b b e , ' Husdyrenes I n d v o l d s o r m e 3 (1. c , i n t e x t ; 
see also r ev iew i n ' L o n d . M e d . R e c . / A p r i l 2, 1872, p . 2 0 6 ) . — 
Leidy, " N o t e on Trichina spiralis f r o m t h e P i g / ' f r o m ' Rep . 
A c a d . P h i l a d . / i n f A n n . N a t . H i s t . / v o l . x i x , 1 8 4 7 . — L e u c k a r t 
(see B i b l . N o . 1 3 ) . — L e i v i s ( B i b l . N o . 1 3 ) . — M a r t i n , J., " Case o f 
H y d a t i d s i n the L i v e r of a S o w , " ' T rans . Y e t . A s s o c . / p p . 330 
a n d 364, 1 8 4 2 - 4 3 . — M e g n i n ( B i b l . N o . 1 4 ) . — M o l i n , ' U n a 
M o n o g . de l Gen. S p i r o p t e r a / W i e n , 1 8 6 0 . — M o r r i s , " R e p o r t 
on A u s t r a l i a n Paras i tes ," e M o n t h . M i c r o s c . J o u r n . / N o v . , 1 8 7 1 . 
— P e r c y , 8. B., " O n Diseased M e a t i n r e l a t i o n t o P u b l i c 
H e a l t h (Pr ize E s s a y ) , " ' N e w Y o r k M e d . J o u r n . / 1 8 6 6 . — I d e m , 
" O n t h e P o o d of Ci t ies (an A d d r e s s ) , " ' N e w Y o r k / 1 8 6 4 . — 
Berroncito ( B i b l . N o . 1 3 ) . — B u t z ( B i b l . N o . 1 4 ) . — B a i n e y ( B i b l . 
N o . U).—Bigetti ( B i b l . N o . 1 4 ) . — S a w e r , A., " T r i c h i n a , " i n 
' B o s t . M e d . a n d S u r g . J o u r n . / 1865, p . 1 6 . — S c h m i d t , Max 
(see B i b l . N o . 5 1 ) . — T a r t i v e l ( B i b l . N o . 1 4 ) . — T h u d i c h u m 
( B i b l . N o . 1 3 ) . — T o m m a s i ( B i b l . N o . 1 3 ) . — V e r r i l l , " O n 
Sc le ros toma," f A m e r . J o u r n . Sc i . a n d A r t s / Sept . , 1870 .— 
Idem, " The E x t e r n a l a n d I n t e r n a l Paras i tes o f M a n a n d 
D o m e s t i c A n i m a l s , " f r o m K Rep . of t h e C o n n . B o a r d of A g r i 
c u l t u r e / 1870, p . 1 0 9 . — W a l k e r (see B i b l . N o . 20 , o).—Wheeler, 
B. 67., " W o r m s i n t h e L u n g s o f S w i n e , " c Bos t . M e d . a n d S u r g . 
J o u r n . / 1 8 4 1 . — W h i t e , J. 0., " O n S t ephanu rus , " f P r o c . Bos t . 
N a t . H i s t . Soc., ' v o l . v i , p . 428, 1858. 

P A R T X I ( C E T A C E A ) . 

The parasites of whales are excessively numerous. Unfortu
na t e ly o n l y a f e w of t h e species have been c a r e f u l l y s tud ied , 
a n d m u c h c o n f u s i o n necessar i ly exis t s as t o the n u m b e r of 
d i s t i n c t f o r m s . T h i s s ta tement is especia l ly app l i cab l e t o the 
entozoal g r o u p , w h i c h comprises u p w a r d s of a score o f species. 
P r o b a b l y Y a n Beneden has e x a m i n e d m o r e o f these parasi tes 
t h a n any one else, a n d w h a t l i t t l e is k n o w n r e s p e c t i n g t h e m is 
f o r t h e m os t p a r t due t o h i s i n v e s t i g a t i o n s . I have m y s e l f 
encountered a n d descr ibed several n e w species—a c i r cums tance 
w h i c h P r o f . Y a n Beneden appears t o have a l t o g e t h e r over 
l o o k e d . 

C o m m e n c i n g w i t h the flukes, t he first species I n o t i c e i s 
Bistoma lancea. T h e l a te C. M . D i e s i n g ' s d e s c r i p t i o n o f t h i s 
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FIG. 67. — Distoma 
lancea. Original. 

w o r m w a s b a s e d u p o n spec imens o b t a i n e d b y N a t t e r e r i n 
B r a z i l . T h e w o r m s w e r e d i s c o v e r e d i n t h e b i l i a r y d u c t s o f a 
m a l e d o l p h i n d i s sec ted a t B a r r a do R i o N e g r o 
o n 2 9 t h D e c e m b e r , 1833 . N a t t e r e r ca l l s t h i s 
ce tacean t h e t a c u s c h i , a n d i n a l e t t e r t o D i e s i n g 

names t h e species Del pii inns tacuschi, i n o r d e r 
t o d i s t i n g u i s h i t f r o m t h e D. amazonicus o f S p i x 
a n d M a r t i u s . P r o f . F l o w e r has s h o w n t h a t 
S p i x a n d M a r t i u s ' s D. amazonicus is r e f e r a b l e t o 
t h e i n i a o r B o l i v i a n d o l p h i n (Inia Geoffroyi). 
T h e v i e w s o f F l o w e r , N a t t e r e r , a n d D i e s i n g a re 
t h u s f a r i n a g r e e m e n t ; a n d t h e g e o g r a p h i c a l 
p o s i t i o n o f B a r r a shows t h a t N a t t e r e r ' s d o l p h i n 
c o u l d n o t b e t h e i n i a , s ince , as B l y t h l o n g ago 
r e m a r k e d , t h i s l a s t n a m e d cetacean " i n h a b i t s 
o n l y t h e r e m o t e t r i b u t a r i e s of t h e A m a z o n a n d 
t h e e l e v a t e d l akes o f P e r u . " Seve ra l o t h e r 
d o l p h i n s f r o m B r a z i l have been desc r ibed , one 
o f w h i c h M r G r a y n a m e d Steno tacuxi. I t h i n k 
t h a t G r a y ' s cetacean answers t o t h e Delphinus 
tacuschi o f N a t t e r e r ; b u t P r o f . F l o w e r is o f 
o p i n i o n t h a t G r a y ' s species is a n o r d i n a r y 
D e l p h i n u s . I n t h i s case i t m a y , he t h i n k s , p r o b a b l y be 
r e f e r r e d e i t h e r t o t h e D. jiuviatilis o r t o D. pallidus. W h i c h 
ever v i e w is c o r r e c t , i t i s c lear t h a t N a t t e r e r ' s pa ras i t e was 
o b t a i n e d f r o m a f l u v i a t i l e cetacean, a n d n o t f r o m an oceanic o r 
even a n e s t u a r y f o r m . I n D i e s i n g ' s o r i g i n a l d e s c r i p t i o n i t i s 
s t a t e d t h a t N a t t e r e r f o u n d t h e Distoma lancea " o n c e o n l y , " 
w h e n n u m e r o u s examples w e r e secured. T o D r A n d e r s o n I 
s t a n d i n d e b t e d f o r a s o l i t a r y spec imen , w h i c h he p r o c u r e d f r o m 
t h e s h o r t - s n o u t e d d o l p h i n (Orcella brevirostris, O w e n ) . T h e 
o b l i g i n g s u p e r i n t e n d e n t o f t h e C a l c u t t a M u s e u m o b t a i n e d t h i s 
D i s t o m a o n t h e 3 r d o f J a n u a r y , 1873. H e r e m o v e d i t f r o m t h e 
d u o d e n u m , b u t i t h a d p r o b a b l y escaped f r o m t h e l i v e r . B e 
t h a t as i t m a y , I eas i ly r e c o g n i s e d t h e species b y t h e s inuos i t ies 
of t h e m a r g i n o f t h e b o d y . D r A n d e r s o n ' s pa ras i t e does n o t 
e x h i b i t these m a r g i n a l i r r e g u l a r i t i e s so d i s t i n c t l y a n d s h a r p l y 
as t h e y are s h o w n i n D i e s i n g ' s figures. D i e s i n g r e m a r k s t h a t 
t h e i n t e r n a l o r g a n s m a y be seen t h r o u g h t h e t r a n s p a r e n t b o d y 
T h e u t e r i n e o r g a n s , c r o w d e d w i t h ova a n d o f a p u r p l e co lo r , 
a re r e p r e s e n t e d b y h i m as b r a n c h e d a f t e r t h e f a s h i o n o f a 
r a ceme . T h e a r t i s t has been m i s l e d . T h e u t e r i n e channe l i s 

27 
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no t b ranched . D r Ande r son ' s specimen showed t w o l a r g e o v a l 
testes placed one above the o ther i n the m i d d l e l i n e , a n d r a t h e r 
h i g h e r up t h a n is usua l w i t h those dis tomes t h a t have t h e 
organs p re sen t ing t h i s s imple f o r m . T h e ducts were n o t v i s i b l e . 
T h e y e l k - f o r m i n g g lands were p a r t i c u l a r l y w e l l m a r k e d , c o n 
s i s t i n g of t w o l a t e ra l ly -d i sposed masses, the l e f t g l a n d e x t e n d 
i n g h i g h e r up t h a n i t s f e l l o w . T h e so-cal led y e l k - c e l l s o r 
capsules were w e l l seen. T h e oval-shaped eggs were t o l e r a b l y 
d i s t i n c t , y i e l d i n g a l e n g t h of AJ' f r o m pole t o pole , b y abou t 
g^" i n t ransverse d iameter . T h e w o r m , w h e n u n r o l l e d , d i d n o t 
exceed g" a t mos t , whereas some of N a t t e r e r ' s specimens 
measured | " i n l e n g t h . T h e neck had los t t h a t r o u n d e d 
character w h i c h D i e s i n g ca l led sk i t t l e - shaped (kegelformige). 
T h e v e n t r a l ace t abu lum is v e r y nea r ly t w i c e as l a r g e as t h e 
o r a l sucker . D i e s i n g represents the v e n t r a l sucker as c i r cu l a r ; 
b u t i n Ande r son ' s specimen t h i s o r g a n was b r o a d l y o v a l . 

T h e n e x t f l u k e I have t o no t ice (Distoma Gampula) is b e t t e r 
k n o w n to me. I n the twen ty - second v o l u m e of t h e ' L i n n e a n 
Soc ie ty ' s T r a n s a c t i o n s ' I f i r s t desc r ibed t h i s new fluke, h a v i n g 
secured numerous examples f r o m the p e r i p h e r a l branches of the 
b i l i a r y duc ts o f a porpoise (Phoccena communis). T h e appa ren t ly 
h e a l t h y cetacean was shot b y M r J a r d i n e M u r r a y i n t h e F i r t h 
o f F o r t h , i n A p r i l , 1855. I m e n t i o n i t s c o n d i t i o n because 
t h e b i l e -duc t s were f o u n d t o be diseased i n a way s i m i l a r t o 
t h a t o r d i n a r i l y observed i n cases of fluke-rot a f f e c t i n g sheep, 
ca t t le , a n d other an imals . I n m y M S . no te -book I r e m a r k e d : 
" The l i v e r - d u c t s were i n several places t h i c k e n e d and k n o t t e d 
near t h e surface of the o r g a n . O n o p e n i n g these t hey were 
f o u n d to be loaded w i t h sma l l d i s t o m a t a . " I t was added t h a t , 
so l o n g as t h e flukes were a l ive , t h e y d i sp l ayed unde r the 
microscope a " double a n d pecul ia r i n t e s t i n a l t u b e , " the s k i n 
b e i n g c lo thed w i t h spines a r r a n g e d t h r o u g h o u t w i t h pe r f ec t 
r e g u l a r i t y . W h e n t h e super f i c i a l duc ts were d issected ou t t hey 
presented a d i s t i n c t l y beaded appearance, the en la rgement s o f 
the l u m e n b e i n g occupied b y f l u k e s closely packed t oge the r . 
A t least t w e n t y were f o u n d i n one spot . One o f these e n l a r g e d 
duc t s is figured i n m y recent paper t o t h e L i n n e a n Soc ie ty 
(quoted b e l o w ) . The mos t s t r i k i n g f e a t u r e connec ted w i t h t h e 
s t ruc tu re of Distoma Campula is t he t w i s t e d c o n d i t i o n o f t h e 
d iges t i ve canals. T h e y present a z i g z a g appearance, t h e l a t e r a l 
f o l d s b e i n g so sharp t h a t t h e y seem to c o n s t i t u t e , as i t were a 
t r a n s i t i o n be tween the o r d i n a r y s imple i n t e s t i n a l tubes o f a t r u e 
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Distoma a n d t h e b r a n c h e d t u b e s seen i n Fasciola. T h i s l e d 
m e o r i g i n a l l y t o p lace t h e w o r m s i n a d i s t i n c t genus (Gampula). 
Perhaps t h e r e w e r e n o s u f f i c i e n t g r o u n d s 
f o r t h i s g e n e r i c s e p a r a t i o n ; b u t i n a l l 

D r A n d e r s o n ' s spec imens o b t a i n e d f r o m 
t h e l i v e r - d u c t s o f t h e G a n g e t i c d o l p h i n 
m o r e o r less d e c o m p o s i t i o n o f t h e c o n 
t e n t s o f t h e i n t e s t i n a l t u b e s h a d occur 

r e d , c o n s e q u e n t l y t h e a n g u l a r appearance 
o f t h e f o l d s i s e n t i r e l y l o s t . F r o m t h e 
o t h e r cha rac te r s p r e s e n t e d b y t h e w o r m s 
I b e l i eve t h a t these flukes f r o m t h e 
Ganges are s p e c i f i c a l l y i d e n t i c a l w i t h 
those o r i g i n a l l y o b t a i n e d f r o m t h e p o r 
poise o f t h e F i r t h o f F o r t h . F o r 
reasons e l sewhere s t a t ed a t f u l l l e n g t h 
I have m e r g e d m y genus C a m p u l a i n t o 
t h a t o f D i s t o m a . T h u s , Gampula ob-
longa i s a s y n o n y m o n l y . I c anno t 
he re t r e a t o f t h e m o r p h o l o g y o f t r e m a -
t o d e o r g a n i s a t i o n as i t de se rves ; b u t 
i n r e l a t i o n t o t h e q u e s t i o n o f t r a n s i t i o n -
f o r m s I m a y r e m a r k i n pa s s ing t h a t a n 
e x t r e m e degree o f i n t e s t i n a l f o l d i n g 
seems as i f i t m u s t r e s u l t i n b r a n c h i n g . 
T h i s , I t h i n k , w o u l d h a p p e n s h o u l d a n y 
d e p a r t u r e f r o m t h e c e n t r a l d i s t o m e t y p e 
b e r e n d e r e d necessary b y t h e ex igences 
o f t h e c r ea tu re . A t a l l events , t h e 
s p i r a l l y - t w i s t e d a n d b r a n c h e d d i g e s t i v e o r g a n s c o n s t i t u t e d i f f e 
r e n t ways i n w h i c h n a t u r e a t t a i n s one a n d t h e same e n d . 
I m a y a d d t h a t t h i s c o i l e d c o n d i t i o n o f t h e t ubes i n D. 
Campula i s b y n o means u n i q u e , s ince I have seen i t i n 
o t h e r t r e m a t o d e f o r m s , as, f o r e x a m p l e , i n m y D. compactum 
f r o m t h e I n d i a n i c h n e u m o n . D r A n d e r s o n ' s spec imens o f 
D. Campula f u r n i s h a g o o d g e n e r a l v i e w o f t h e r e p r o d u c t i v e 
o r g a n s . T h e y show t h a t t h e s i n g l e , r e l a t i v e l y n a r r o w , a n d 
u n b r a n c h e d u t e r i n e cana l is o f g r e a t l e n g t h , a n d c o i l e d u p o n 
i t s e l f i n a v e r y t o r t u o u s m a n n e r . I n t h i s w a y t h e d u c t passes 
f r o m side t o s ide , c r o s s i n g t h e c e n t r a l l i n e o f t h e b o d y a t leas t 
a dozen t i m e s , w h i l s t eve ry f o l d is l i k e w i s e b e n t u p o n i t s e l f t o 
such a n e x t e n t as t o increase i t s l e n g t h t o a t least f o u r t i m e s 

FIG. 68.—Distoma Campula. Original. 
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t h a t of the a n i m a l . I n shor t , t h e u t e r ine f o l d s m a y be desc r ibed 
as pass ing f r o m side to side, each separate c o i l b e i n g t w i s t e d 
u p o n i t s e l f so as t o f o r m secondary coi ls . I n the f l u k e here 
d r a w n I have accura te ly represented every w i n d i n g of t h e d u c t , 
f r o m i t s v a g i n a l o u t l e t above t o i t s t e r m i n a t i o n , whe re i t is 
j o i n e d b y t h e ova r i an a n d v i t e l l i g e n e duc ts i n t h e o r d i n a r y w a y . 
O n l y the merest traces of these smal ler channels were v i s ib l e ; 
b u t t h e t w o ova l testes were w e l l de f ined , o c c u p y i n g a pos i t i on 
somewhat l o w e r d o w n t h a n usual . There was a t h i r d o rgan , 
appa ren t ly the ova ry . T h i s was less w e l l de f ined , a n d s i t ua t ed 
h i g h e r up i n the m i d d l e l i n e . T h e v i t e l l i g e n e g lands occupied 
t h e usual p o s i t i o n . T h e t e r m i n a l cells or capsules w i t h t h e i r 
e f fe ren t ducts were w e l l seen i n several specimens. T h e water-
vascular sys tem was cons t an t ly v i s ib le , o r a t least t ha t pa r t of 
t h e m a i n channel w h i c h expands i n t o a l a rge vesicle i m m e 
d i a t e l y above t h e cen t r a l p o i n t of t h e t a i l . A t t h i s pa r t several 
o f t h e specimens r u p t u r e d . I n a l l of the w o r m s the l ower end 
e x h i b i t e d a sor t o f t a i l , r e s u l t i n g f r o m post-mortem changes. 
N o n e o f t h e E d i n b u r g h specimens o f Campula d i sp layed e i ther 
t h e s l igh tes t t race o f t h i s p r o j e c t i o n or of the water-vessel con
nec ted w i t h i t . T h e u t e r ine duc t was filled w i t h eggs. A p 
p r o x i m a t e l y , t he ova gave a measurement of — " f r o m pole to 
pole b y 2^5" i n b r e a d t h . A l t h o u g h i n Ander son ' s specimens the 
i n t e g u m e n t a r y spines h a d f a l l e n o f f , t h e y are s t i l l a t tached i n 
m y o r i g i n a l specimens f r o m E d i n b u r g h . T h e spines average 
— ' i n l e n g t h . W i t h t h e i r sha f t s d i r e c t e d downwards they 
separately presen ted t h e f o r m of a l o n g cone, the base o f w h i c h 
was o n l y T 5 " 5 o " b r o a d . A f t e r d e s c r i b i n g t h e above-ment ioned 
t rematodes I rece ived a l e t t e r f r o m D r A n d e r s o n , i n w h i c h he 
enclosed a ske t ch o f a paras i te t a k e n f r o m t h e s m a l l in tes t ine of 
ano ther Platanista. T h e i l l u s t i - a t ion e v i d e n t l y represented a 
new species of cetacean fluke w h i c h I ca l l ed Distoma Andersoni, 
w i t h the f o l l o w i n g diagnosis : — < ( B o d y o b l o n g , smoo th exter
n a l l y , u n i f o r m i n th ickness , s ix t imes as l o n g as b r o a d ; head 
w i t h l a t e ra l p ro j ec t ions ; v e n t r a l sucker l a r g e a n d p r o m i n e n t ; 
neck m u c h c o n s t r i c t e d ; t a i l even ly r o u n d e d o f f , b l u n t . L e n g t h 
I", b r ead th about ±" " T h i s w o r m , w h i c h was d i scovered b y 
A n d e r s o n , i n M a r c h , 1873, is figured i n m y m e m o i r c o m m u n i 
ca ted t o the L i n n e a n Soc ie ty . O n l y one paras i te was f o u n d . 
T h e figure i n ques t ion shows t h a t i n t h i s species t h e testes are 
g l o b u l a r and placed h i g h up i n t h e m i d d l e l i n e o f the b o d y . A 
smal l l obed g l a n d i m m e d i a t e l y above the testes is p r o b a b l y t h e 
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o v a r y . T h e v i t e l l i g e n e g l a n d s are l a r g e l y d e v e l o p e d . I n t h e 
yea r 1858 V a n B e n e d e n desc r ibed a l a r g e f l u k e f r o m t h e p i k e -
w h a l e (Balcenoptera rostrata). T h e spec imens w e r e f r o m E s -
c h r i c h t ' s c o l l e c t i o n a n d h a d been r e m o v e d f r o m t h e l i v e r . A s 

some o f t h e e x a m p l e s m e a s u r e d n o less t h a n 80 m i l l i m e t r e s , 
V a n B e n e d e n d e s c r i b e d t h e m as " t h e l a r g e s t k n o w n d i s t o m e s . " 
T h i s is p r o b a b l y c o r r e c t , b u t t h e g r e a t h u m a n f l u k e (D. crassum) 
reaches 2 \ , a n d t h e g i r a f f e ' s f l u k e (Fasciola gigantea) 3 inches 
i n l e n g t h . T h e c u r a t o r o f t h e A u s t r a l i a n M u s e u m , a t S y d n e y , 
M r G e r a r d K r e f f t , m e n t i o n s a Distoma w h i c h h i m s e l f a n d M r 
G e o r g e M a s t e r s o b t a i n e d f r o m Delphinus Forsteri. N o t i m p r o 

b a b l y i t r ep resen t s a n e w species. O f t h e s i n g l e - s u c k e r e d 
flukes, C r e p l i n i n 1825 o b t a i n e d Mono stoma plicatum f r o m t h e 
i n t e s t i n e s a n d oesophagus o f a n o r t h e r n w h a l e . T h i s cetacean 
was o b t a i n e d o n t h e coast o f t h e i s l a n d o f R u g e n , i n t h e B a l t i c . 
I t has been v a r i o u s l y s p o k e n o f as Balcena horealis o r B. ros
trata, b u t b y V a n B e n e d e n t h i s cetacean is c a l l e d Balcenop
tera musculus. T h e flukes exceeded \" i n l e n g t h . A n o t h e r 
species o f m o n o s t o m e (M. clelphini) was v a g u e l y i n d i c a t e d b y 
B l a i n v i l l e as o c c u p y i n g t h e cutaneous f o l l i c l e s o f Delphinus 
Dalei, w h i c h cetacean is a s y n o n y m o f Micropteron sowerbiensis. 
T h e same w o r m is supposed b y V a n B e n e d e n t o i n f e s t t h e 
b o t t l e - h e a d (Hyperoodon butzkopf), a n d pe rhaps i t was t h e same 
o r a s i m i l a r w o r m w h i c h P o e l m a n f o u n d i n t h e flesh o f Lage-
norhynchus Eschrichti. B y n a t u r a l i s t s i m p e r f e c t l y a c q u a i n t e d 
w i t h h e l m i n t h s , t h e m o n o s t o m e s are a p t t o be c o n f o u n d e d w i t h 
C y s t i c e r c i ; never the less , these w i d e l y d i f f e r e n t t y p e s m a y 
coex i s t i n t h e same hos t . T h e presence o f l a r v a l cestodes has 
b e e n i n d i c a t e d i n v a r i o u s wha les . T h u s , P . C u v i e r a n d V a n 
B e n e d e n s ta te t h a t S u r g e o n - M a j o r C a r n o t , i n 1822 , f o u n d a n 
e n o r m o u s q u a n t i t y o f s m a l l h y d a t i d s i n t h e nasa l sinuses of a 
p o r p o i s e (Phoccena compressicaudata). These are supposed t o 
be C y s t i c e r c i . I n l i k e m a n n e r M r F . D . B e n n e t t , i n 1837 , 
o b t a i n e d n u m e r o u s capsu led C y s t i c e r c i f r o m the s k i n a n d 
b l u b b e r o f Catodon (Physeter) macrocephalus. I t is u n f o r t u n a t e 
t h a t so f e w o f t h e ce tacean h e l m i n t h s f i n d t h e i r w a y i n t o t h e 
hands o f persons c o m p e t e n t t o dec ide u p o n t h e i r t r u e charac te r . 

M r B e n n e t t ' s " find" was o r i g i n a l l y s t a t ed t o have been 
m a d e i n Balcena mysticetus, b u t V a n B e n e d e n r e f e r s i t t o t h e 
n o r t h e r n s p e r m - w h a l e o r b l u n t - h e a d e d cachalo t . T h e n a t u r a l i s t 
Bosc n o t i c e d a l a r v a l cestode f o u n d i n t h e f a t t y t issues s u r r o u n d 
i n g t h e r e p r o d u c t i v e o r g a n s o f Delphinus delphis. H e ca l l ed i t 
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an h y d a t i d (Hydatis), a n d R u d o l p h i placed i t w i t h the C y s t i c e r c i 
(G. delphini). A c c o r d i n g to V a n Beneden t h e parasi te i n 
ques t ion is p r o b a b l y a s e x u a l l y - i m m a t u r e example of t h e Phyl-
lobothrium delphini descr ibed b y h i s son. E d o u a r d V a n Beneden 
f o u n d t h i s scolex i n grea t abundance i n a d o l p h i n (Delphinus 
delphis), w h i c h he dissected a t Concarneau i n 1868. The 
s exua l l y -ma tu re state of t h i s w o r m is , as t h e B e l g i a n savans 
r e m a r k , t o be l o o k e d f o r i n some one or o ther of the l a rge r 
sharks . T h e Phyllobothrium has also been f o u n d i n the b l ack 
fish, t u r s i o , o r h i g h - f i n n e d cachalot (Physeter tursid). M . 
G e r r a r d K r e f f t has descr ibed a cestode f r o m the s tomach of a 
d o l p h i n (Delphinus Forsteri), w h i c h he t e r m s Tania Forsteri. 
T h e s t rob i l e o n l y measured 2\" i n l e n g t h . I t is j u s t possible 
t h a t t h e w o r m m a y be i d e n t i c a l w i t h t h e species f o u n d b y 
Scho t t . U n f o r t u n a t e l y M . K r e f f t d i d n o t find any ova, and his 
figures do n o t i nd i ca t e the p o s i t i o n of the r ep roduc t ive pores, 
i f , i ndeed , t h e y were present . I n t h i s place, the re fore , i t is 
fitting t o r e m a r k t ha t , unde r the name of Tetrabothrium tri
angulate, D i e s i n g has f u r n i s h e d the diagnosis o f a smal l cestode 

f o u n d b y Scho t t i n Delphinus 
rostratus o f f the coast o f P o r t u 
g a l . T h e s t rob i le measured only 
t w o o r th ree inches i n l e n g t h , 
a n d showed a un i se r ia l dispo
s i t i o n o f t h e r ep roduc t ive pores. 
R e m a r k i n g on t h i s species V a n 
Beneden has s ta ted t h a t t h i s is 
t h e o n l y sexua l ly -mature tape
w o r m h i t h e r t o encountered i n the 
in tes t ines o f the cetacea. Th i s 
obse rva t ion , made i n 1870, is 
somewhat u n f o r t u n a t e , because 
I h a d a l ready , i n t h e year 1855, 
descr ibed a v e r y l a r g e a n d ma-
t u r e f o r m of cestode (Diphyllobo-
thriunistemmace2>hahim)fromthe 
c o m m o n porpo i se (Delphinuspho-
cana). A s s ta ted b y me to the 
L i n n e a n Soc ie ty i n December , 

1857, the s m a l l i n t e s t ine o f t h i s porpoise was c o m p l e t e l y c h o k e d 
f o r the space of e i g h t o r n i n e f ee t b y fine t a p e w o r m s so c losely 
p a c k e d toge the r t h a t the g u t presented t h e appearance o f a 

FIG. 69.—Dipliyllobothriitm stemmacephalum. a, 
Head, neck, and upper part of the strobile; 
b, front, and, c, profile views of the head. En
larged. Original. 
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s o l i d c y l i n d e r . T h e same po rpo i se y i e l d e d t h e flukes a l r e a d y 
d e s c r i b e d (D. Campula). A s a f t e r w a r d s r e m a r k e d i n m y t r ea t i s e 
o n t h e ' E n t o z o a ' ( 1 8 6 4 ) , f o u r o f t h e t a p e w o r m s measu red , respec
t i v e l y , f r o m 7' t o 10 ' i n l e n g t h , t h e fifth e x a m p l e b e i n g r e l a t i v e l y 
s m a l l ( 1 8 " o n l y ) . F o r a f u l l d e s c r i p t i o n o f t h e woi*m I m u s t 
r e f e r e i t h e r t o t h e L i n n e a n ' T r a n s a c t i o n s ' o r t o m y i n t r o d u c t o r y 
v o l u m e whence t h e figures he re g i v e n are t a k e n . F i v e o f t h e 
f i n e s t e x a m p l e s o f t h i s r e m a r k a b l e ces tode have been a d d e d t o 
t h e s m a l l c o l l e c t i o n o f en tozoa w h i c h I p r e p a r e d f o r t h e M u s e u m 
o f t h e M i d d l e s e x H o s p i t a l M e d i c a l C o l l e g e . T h e h e a d o f t h i s 
l a r g e cestode is excess ive ly m i n u t e . T h e same cetacean h o s t 
n o t o n l y y i e l d e d these n e w cestodes a n d flukes, b u t also g r e a t 
n u m b e r s o f t h e w e l l - k n o w n s t r o n g y l o i d l u n g - w o r m s , c a l l e d 
Prosthecosacter inflexus a n d P . convolutus. A n o t h e r species 
( P . minor o r Pharurus minor} also i n f e s t s t h e p o r p o i s e , a n d a 
f o u r t h ( P . alatus) t h e n a r w h a l . A s I have e lsewhere obse rved 
( ' E n t o z o a / p . 9 1 ) , t h e t h r e e first m e n t i o n e d f o r m s are r e a d i l y 
d i s t i n g u i s h a b l e f r o m each o t h e r b y t h e i r r e l a t i v e size a n d l e n g t h , 
a n d also m o r e espec ia l ly b y t h e f o r m o f t h e t a i l . T h e f ema les 
o f P . inflexus a t t a i n a l e n g t h o f n i n e inches , a n d those o f 
P. convolutus m a y be u p w a r d s o f \\" i n l e n g t h , w h i l s t those o f 
P . minor do n o t exceed a n i n c h . T h e species desc r ibed b y 
L e u c k a r t , f r o m Monodon monoceros, i s o n l y h a l f an i n c h l o n g . 
A l l t h e f o r m s i n f e s t i n g t h e porpo i se w e r e m e t w i t h b y P ro fes so r 
Q u e k e t t , a n d one o f t h e m has been c a r e f u l l y a n a t o m i s e d b y 
P r o f e s s o r B u s k . P r o b a b l y severa l o t h e r species w i l l be d i s 
c o v e r e d w h e n t h e l u n g s a n d c r a n i a l sinuses o f t h e l a r g e r cetacea 
a re c a r e f u l l y e x a m i n e d f o r t h i s pu rpose . T h e f o r m ( P . convo
lutus) he re r ep re sen t ed i s t h e least k n o w n of t h e t h r e e i n f e s t i n g 
t h e p o r p o i s e . T h i s species has been dissected b y K u h n a n d 
E s c h r i c h t , w h i l s t t h e o the r species have n o t o n l y been e x a m i n e d 
b y these a u t h o r s , b u t also b y R a s p a i l , D u j a r d i n , Y o n S i e b o l d , 
Y a n B e n e d e n , L e i d y , a n d severa l o t h e r h e l m i n t h o l o g i s t s . 
Some o f P r o f e s s o r B u s k ' s examples o f t h e m a l e w o r m (P, 
convolutus) w e r e f u l l y fifteen l ines l o n g , y e t , f r o m t h e c o n d i 
t i o n o f t h e i n t e r n a l r e p r o d u c t i v e o rgans , he was l e d t o be l i eve 
t h a t t h e y w e r e n o t q u i t e f u l l y g r o w n . I c anno t here repea t 
t h e a n a t o m i c a l de ta i l s g i v e n i n m y f o r m e r w o r k , b u t I m a y a d d 
t h a t a l l t h e species o f t h i s genus r e p r o d u c e v i v i p a r o u s l y . I f 
t h e w o r m s are e x a m i n e d i n t h e f r e s h s tate the y o u n g m a y 
occas iona l ly be seen e scap ing b y t h e v a g i n a . P ro fes so r Y a n 
B e n e d e n n o t i c e d t h i s p h e n o m e n o n i n Prosthecosacter inflexus, 
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a n d the same t h i n g was observed b y B u s k i n P. convolutus. 
I n t h e instance here d r a w n ( B i g . 71) one of the embryos is i n 
t h e act of e m e r g i n g , i t s caudal e x t r e m i t y b e i n g s t i l l l o d g e d 
w i t h i n the v u l v a o f the pa ren t . I n t h e f r e s h w o r m one m a y also 
see, unde r the m a g n i f y i n g glass, numerous y o u n g w o r m s co i led 
t o g e t h e r w i t h i n t h e o v i d u c t ; t h e l a s t -named o r g a n w i d e n i n g out 
i n t o a capacious sac at a l i t t l e distance above t h e end of the 
t a i l . T h e e m b r y o s measure about ^J' b y i n b r ead th . 

FIG. 70.—Tuil of the male Prosthecosacter convolutus. Highly magnified. After Busk. 

Higher up, within the uterine and ovarian ducts, the ova may be 
seen i n a l l stages o f deve lopment , a c c o r d i n g t o t h e p a r t i c u l a r 
r e g i o n o f t h e t u b e unde r e x a m i n a t i o n . I n t h e i r f u l l - g r o w n 
c o n d i t i o n the eggs have a l o n g i t u d i n a l d i a m e t e r o f T 7 L " b y a 
t ransverse measurement o f about -~m

,f 

A s regards the deve lopment a n d m i g r a t i o n s o f the y o u n g 
w o r m s , i t is h i g h l y p robab le t h a t t h e e m b r y o s en te r t h e bodies 
of var ious fishes be fo re t h e y have acqu i r ed sexual m a t u r i t y . 
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Thence they will be passively transferred to the stomachs of 
cetacea, w h e n c e t h e y b o r e t h e i r w a y t h r o u g h t h e t issues t o t h e 
b r o n c h i ancl p u l m o n a r y vessels. T h o u g h u s u a l l y f o u n d i n these 
s i t u a t i o n s t h e y also i n f e s t t h e c r a n i a l s inuses. Prosthecosacter 
win or i s f r e q u e n t l y l o d g e d w i t h i n t h e c a v i t y o f t h e t y m p a n u m . 
P r o f e s s o r Q u e k e t t a n d m y s e l f , w o r k i n g i n d e p e n d e n t l y , f o u n d 

e x a m p l e s o f P . inflexus o c c u p y i n g t h e c h a m b e r s o f t h e h e a r t . 
U n d e r t h e n a m e o f Filaria inflexicaudata, P r o f . Y o n S i e b o l d 
has d e s c r i b e d y e t a n o t h e r p u l m o n a r y n e m a t o d e f r o m t h e p o r p o i s e . 

FIG 71.—Tail of the female Prosthecosacter convolutus (magnified 60 diameters), with a 
section of the oviduct (magnified 220 diameters), and a separate embryo (magnified 
350 diameters). After Busk. 

I t o c c u p i e d cys ts i n t h e l u n g . L i k e t h e s t r o n g y l o i d s above m e n 
t i o n e d , t h e f e m a l e s are v i v i p a r o u s , b u t t h e males are d e s t i t u t e 
of a n y c a u d a l h o o d . I n t h e w h a l e (Balcenoptera) k i l l e d o f f t h e 
is le o f R u g e n , a n d a l r e a d y a l l u d e d t o , M . R o s e n t h a l o b t a i n e d a 
l a r g e n u m b e r o f F i l a r i ae (F. crassicauda, C r e p l i n ) . T o e m p l o y 
D u j a r d m / s w o r d s t h e w o r m s w e r e s i t u a t e d " dans les corps 
c a v e r n e u x d u pen i s d ' u n e Batten a rostrata." T h e males a n d 
f e m a l e s m e a s u r e d r e s p e c t i v e l y 6^ a n d 13 inches i n l e n g t h . 



426 PARASITES OP ANIMALS 

Several f o r m s of ascaride3 are k n o w n to i n f e s t cetaceans. T h e 
species ca l led Ascaris simplex b y R u d o l p h i was o r i g i n a l l y p r o 
cu red f r o m the oesophagus a n d s tomach of the d o l p h i n o f the 
Ganges and a f t e r w a r d s b y A l b e r s f r o m t h e c o m m o n porpoise. 
A c c o r d i n g t o D i e s i n g the worms ob ta ined b y Dussumier f r o m 
a d o l p h i n , t a k e n off the M a l d i v e I s l ands , mus t be r e f e r r ed to 
t h e same species, b u t Y a n Beneden ma in ta ins t ha t Dussumier ' s 
" f i n d " r e fe r s t o a d i s t i n c t species, w h i c h he calls Ascaris 
JDussumierii. T o t h i s v i e w I cannot see any ob jec t ion , b u t I 
t h i n k t h a t Y a n Beneden 's r e t e n t i o n o f Lebeck ' s Ascaris 
delphini as d i s t i n c t f r o m A. simplex is untenable . Speak ing of 
examples o f t h i s entozoon received f r o m Calcu t ta , I have re
m a r k e d i n the ' Zoo log ica l Socie ty ' s Proceedings • t ha t D r J o h n 
A n d e r s o n ' s co l l ec t ion of parasites showed f o u r specimens 
of t h i s species. T h e w o r m s had been ob ta ined f r o m the 
in tes t ines o f Platanista gangetica. S i n g u l a r t o say, a l l the 
examples were of t h e f emale sex, the t w o la rges t measur ing 
abou t l g " f r o m head t o t a i l . The smal ler w o r m s d i d not 
exceed one i n c h i n l e n g t h . I n connec t ion w i t h these specimens 
( a l l o f w h i c h were c a r e f u l l y examined b y me on the 28 th of 
September , 1875) I have o n l y t o a d d t h a t t hey presented the 
p e c u l i a r l y flexed state o f the chylous in tes t ine descr ibed b y 
D u j a r d i n . A s t h a t h e l m i n t h o l o g i s t had accurately surmised, 
t h e Ascaris delphini of R u d o l p h i mus t be regarded as iden t ica l 
w i t h t h i s species. I t is imposs ib le to say h o w m a n y d i s t inc t 
species of cetacean l u m b r i c o i d w o r m s exis t . Messrs K r e f f t and 
Mas t e r s f o u n d a species of Ascaris i n f e s t i n g a Delphinus Forsteri 
t a k e n o f f S idney , N e w S o u t h W a l e s . C r e p l i n also, i n 1851, 
desc r ibed a species (A. angulivalvis) from t h e intest ines of 
Balcena rostrata. T h e males are less t h a n th ree inches l ong , 
t h e females m e a s u r i n g 3 £ " T h e la te C. M . D i e s i n g received 
f r o m P r o f . S teens t rup a not ice o f some nematodes t a k e n f r o m 
a n a r w h a l (Monodon monoceros}, w h i c h appeared to the 
V i e n n a a u t h o r i t y to be scarcely d i f f e r e n t f r o m Crep l i n ' s w o r m . 
U n d e r the t i t l e Conocephalus typicas D i e s i n g has b o t h figured 
a n d descr ibed a r e m a r k a b l e nematode, t w o inches i n l e n g t h , 
w h i c h possesses the power of r e t r a c t i n g i t s conica l , or , ra ther , 
mush room-shaped head w i t h i n the body , somewhat a f t e r the 
m a n n e r o f ce r t a in E c h i n o r h y n c h i . H i s de sc r ip t i on is based 
u p o n m u s e u m specimens t h a t were ob ta ined f r o m t h e s tomach 
of a d o l p h i n ( p r o b a b l y Delphinus delphis) c a p t u r e d i n the 
A t l a n t i c Ocean. I n a d d i t i o n t o the above nematodes some f e w 
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o t h e r s r e m a i n t o b e m e n t i o n e d . T h u s , t h e Peritraclielius insignis 
o f D i e s i n g was o b t a i n e d b y N a t t e r e r f r o m t h e s t o m a c h o f 
Delphinus amazonicus ( S p i x a n d M a r t i u s ) . T h e l a r g e s t ma les 
m e a s u r e d 3\" a n d t h e f e m a l e s h\" 

A n o t h e r s i n g u l a r pa r a s i t e , n a m e d b y i t s d i s cove re r , Rousse l 
de Y a u z e m e , Odontobius ceti, was f o u n d b y h i m i n t h e m u c u s 
c o v e r i n g t h e b r i s t l e s (fanons) o f Balcena australis. T h e 
separate w o r m s m e a s u r e d a b o u t i n l e n g t h o n l y , b u t t h e y 
o c c u r r e d i n v e r y g r e a t n u m b e r s . L a s t l y , Y a n B e n e d e n p o i n t s 
t o c e r t a i n filiform w o r m s f o u n d b y Pa l l a s i n t h e c a v i t y o f t h e 
ear o f Beluga leucas as p r o b a b l y r e p r e s e n t i n g a n o t h e r d i s t i n c t 
species o f n e m a t o d e , w h i c h he des igna tes Strongylus Pallasii. 
I suspect , h o w e v e r , t h e y w i l l o n l y have been fine spec imens o f 
Prosthecosacter minor. B e t h a t as i t m a y , i t i s as w e l l t o b e 
r e m i n d e d t h a t A l b e r s a n d M e h l i s , a n d also K l e i n , C a m p e r , a n d 
R o s e n t h a l , f o u n d P. minor w i t h i n t h e t y m p a n i c c a v i t y o f t h e 
c o m m o n p o r p o i s e . W h e n l o o k i n g i n t o t h e M u s e u m s tores o f 
t h e R o y a l Co l l ege o f Su rgeons , I f o u n d m a n y choice examples 
o f t h e genus Prosthecosacter. Some f e w w e r e e v i d e n t l y H u n 
t e r i a n , b u t o the r s h a d been separa te ly c o n t r i b u t e d b y P ro fes so r s 
O w e n a n d Q u e k e t t . 

T h e acan thocepha lous entozoa are w e l l r ep re sen t ed i n wha le s . 
One o f t h e c o m m o n e s t species i s Echinorhynchus porrigens, o f 
w h i c h I possess spec imens g i v e n me b y P r o f . Goods i r , w h o 
p r o c u r e d t h e m f r o m a Balcenoptera rostrata, c a p t u r e d i n t h e 
F i r t h o f F o r t h . T h e H u n t e r i a n C o l l e c t i o n con ta ins examples 
o f t h i s w o r m , r e c o r d e d as h a v i n g been o b t a i n e d f r o m Balcena 
mysticetus ; a n d also severa l E c h i n o r h y n c h i f r o m t h e p i k e - w h a l e . 
P r o f e s s o r O w e n r e g a r d s these l a s t -named entozoa as d i s t i n c t 
(E. balanocephalus, O w e n ) . P r o b a b l y H u n t e r ' s w h a l e - w o r m s , 
w h i c h r e s e m b l e d E. fillicollis o f t h e e ide r d u c k , a n d w h i c h Y a n 
B e n e d e n has cha rac t e r i s ed as r e p r e s e n t i n g a d i s t i n c t species 
(E. mysticeti), w e r e examples o f E. porrigens. T h e specimens 
set u p b y m e f o r t h e M u s e u m o f t h e R o y a l Co l l ege o f Su rgeons 
w e r e a l l o f H u n t e r i a n o r i g i n . T h e w h o l e sub j ec t o f cetacean 
E c h i n o r h y n c h i r e q u i r e s r e v i s i o n , a n d w o u l d w e l l r epay specia l 
i n v e s t i g a t i o n . T h e s m a l l , ova l - shaped entozoa f o u n d b y M u r i e 
i n a w h a l e w h i c h Y a n B e n e d e n r e f e r s t o Balcenoptera musculus 
w e r e p r o b a b l y e x a m p l e s o f a d i s t i n c t species o f t h i s genus (E. 
Muriel). T h e Y i e n n a h e l m i n t h o l o g i s t has de sc r ibed a s m a l l 
species (E. turbinella) o b t a i n e d b y H y r t l f r o m Hyperoodon 
butzhopf. T h e m a l e w o r m s measu red \" i n l e n g t h . A n o t h e r 



428 PARASITES OF ANIMALS 

s m a l l species (F. pellucidus) was discovered b y L e u c k a r t i n tbe 
in tes t ines of Delphinus delphis, t be males measur ing less t b a n 
\ " , a n d tbe females about \ an i n c b . L a s t l y , under tbe name of 
Echinorhynchus brevicollis, V a n Beneden bas i nd i ca t ed another 
species f o u n d b y M a l m i n tbe intest ines of a curious wbale 
(Balcenoptera Sibbaldii) cap tured al ive off t be coast of Sweden. 
T h e L o u v a i n savant r e fe r s t o the " t ake " of another example 
of t h i s ra re wha le i n the F i r t h of F o r t h about the same per iod . 
A g o o d m a n y whales have been captured of la te years off our 
E n g l i s h a n d Scot t i sh coasts, bu t , u n f o r t u n a t e l y , v e r y l i t t l e e f fo r t 
has been made to col lect the numerous entozoa w h i c h they 
u n d o u b t e d l y w i l l have conta ined. 

T h e e x t e r n a l parasites and fe l low-boarders or messmates of 
Cetacea are a lmost as numerous as h e l m i n t h s . I n t h i s w o r k , 
however , l i t t l e account can be t a k e n of t h e m . E v e r y na tu ra l i s t 
is f a m i l i a r w i t h the c o m m o n Cyamus balcenarum, and voyagers 
t e l l us t h a t the whales are sometimes so densely covered b y 
these l i ce t h a t t h e y i m p a r t t o the s k i n a w h i t e color, and so 
enable the fishermen to see t h e i r v i c t i m s a t a great distance. 
T h e Gyami a n d Gaprellm are closely a l l i ed f o r m s of laemodipo-
dous crustaceans. Professor L i i t k e n , of Copenhagen, has 
enumera t ed abou t a dozen d i s t i n c t species of Gyami w h i c h are 
pa ras i t i c u p o n whales . Some of the Bycnogonidce are said to 
a t t a c h themselves t o whales . I n t he i r y o u n g state they are 
k n o w n to be paras i t ic u p o n po lyps . I ob ta ined specimens of 
these i n 1856. T h e barnacles f o u n d on whales are genuine 
messmates ; w h e n once t h e y have a t tached themselves t o the 
s k i n , t h e y r e m a i n p e r m a n e n t l y fixed. L i k e the Gyami or t rue 
wha l e - l i c e , these paras i t i c c i r rh ipeds are so numerous tha t almost 
every cetacean host m a y be said to c a r r y i t s o w n species of louse 
a n d i t s o w n species o f barnac le . T h e c lass i f ica t ion of these 
creatures is an a d m i t t e d d i f f i c u l t y , even amongs t s k i l l e d crus-
taceologis ts . T h e genera o f c i r rh ipeds t h a t are paras i t ic upon 
whales c h i e f l y b e l o n g to the genera Goronula, Diadema, Tubici-
netla, a n d Covchodcrma, b u t i n a d d i t i o n to these, m a n y lernasans 
o f t he genera Bcnclla and Lerneoncma are f o u n d o n whales, and 
also, a c c o r d i n g to V a n Beneden, at least one species o f Acarus. 
T h i s m i t e (A cue id hi a balcenarum, V a n Beneden) is f o u n d o n 
Bahe.ua oust rails. H e r e I mus t s top. The l i m i t s o f t h i s w o r k 
p rec lude m y a t t e m p t i n g a more ex tended no t ice o r e n u m e r a t i o n 
of t he crustacean a n d a rachn idan parasites. 

N o t w i t h s t a n d i n g the k n o w n differences e x i s t i n g be tween t h e 

http://Bahe.ua
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p h y t o p h a g o u s m a n a t e e - d u g o n g g r o u p a n d t h e t r u e wha les , t h e 
pa ras i t e s o f t h i s r e m a r k a b l e o r d e r of m a m m a l s (Strenin) w i l l be 
m o s t c o n v e n i e n t l y n o t i c e d i n t h i s p lace . N o t m u c h is k n o w n 
r e s p e c t i n g t h e m . A s i n g l e species o f A m p h i s t o m e (A. fabac em a) 
of t h e u s u a l size has been d e s c r i b e d a n d figured b y D i e s i n g 
f r o m t h e caecum a n d l a r g e i n t e s t i n e o f N a t t e r e r ' s mana tee 
(Manatns ex unguis), t h e same m a m m a l y i e l d i n g a r a t h e r p e c u 
l i a r n e m a t o d e , Heterocheilus tunicatus. T h i s w o r m possesses a 
c o m p l i c a t e d set o f cepha l ic lobes a n d o r a l papi l lae , w h i c h a t first 
i n d u c e d D i e s i n g t o c a l l t h e genus Lobocephcilus. These s t r u c 
t u r e s have been f u l l y d e s c r i b e d a n d figured i n D i e s i n g ' s a ccoun t 
o f t h e a n a t o m y o f t h e w o r m i n t h e ' A n n a l s of t h e V i e n n a 
M u s e u m . ' T h e males measure \\" a n d t h e f e m a l e s u p t o 1\" 
i n l e n g t h . F r o m t h e s t o m a c h of a n I n d i a n d u g o n g (Halicore) 
R i i p p e l l a n d severa l o the r n a t u r a l i s t s o b t a i n e d l u m b r i c o i d w o r m s 
(Ascaris halicoris, O w e n ) , t h e males o f w h i c h measu red 2\" a n d 
t h e f ema le s f r o m f o u r t o five i nches i n l e n g t h . R i i p p e l l ' s 
spec imens w e r e f r o m t h e R e d Sea a n d O w e n ' s f r o m P e n a n g . 
F r o m t h e n o w e x t i n c t Rhytina Stelleri s i m i l a r w o r m s w e r e 
o b t a i n e d b y S t e l l e r , w h o c a l l e d t h e m Lumbrici caudidi. F o l 
l o w i n g B r a n d t ' s n o m e n c l a t u r e t h e species has since been 
r e c o g n i s e d as Ascaris rhytina. T h e w o r m s measu red h a l f a 
f o o t i n l e n g t h , a n d o c c u p i e d t h e s t o m a c h a n d d u o d e n u m . T h e y 
w e r e o b t a i n e d b y S t e l l e r i n J u l y , 1742 , t h e las t o f t h e R h y t i n a s 

h a v i n g b e e n seen i n 1768. 
B I B L I O G R A P H Y ( N O . 5 5 ) . — B a i r d , " E n t o z o a o f C e t e , " ' B r i t . 

M u s . C a t a l o g u e , ' I n d e x , p . 120 , 1 8 5 3 . — I d e m , "Ascaris hali
coris/' i n ' A n n . N a t . H i s t . , ' 1860, p . 3 2 9 ; see also " D e s c r i p t i o n 
o f a r a r e E n t o z o o n f r o m t h e S t o m a c h o f t h e D u g o n g , " ' P r o c . 
Z o o l . Soc. , ' 1 8 5 9 . — B e n e d e n , B. J. van, " L e s Cetaces, l e u r s 
c o m m e n s a u x e t l e u r s p a r a s i t e s , " ' B u l l e t , de l ' A c a d . R o y a l e de 
B e l g i q u e , ' p . 348 , 1 8 7 0 . — I d e m , ' A n i m a l Paras i t es , ' 1 8 7 6 . — 
Beneden, JE. van, i n ' C o m p t e s R e n d u s , ' 1 8 6 8 . — B e n n e t t , B., i n 
' P r o c . Z o o l . S o c . / 1837, p . 3 0 . — B r a n d t , " A s c . dugonis a n d 
A. rhytina," i n ' B u l l . P . - M a t h . de l ' A c a d . I m p . des S c i . de S t 
P e t e r s / t o r n , v , p . 1 9 2 . — C o b b o l d , " T r e m a t o d e Paras i tes f r o m 
t h e D o l p h i n s o f t h e Ganges , Blatanista gangetica a n d Orcella 
brevirostris," ' L i n n . Soc. J o u r n . , Z o o l . D i v . , v o l . x i i i , p . 35 , 
1 8 7 6 , — I d e m , " E n t o z o a o f Delphinus phocana," ' L i n n . Soc. 

T r a n s . / v o l . x v i i , p . 167 , 1 8 5 8 . — I d e m , " D e s c r i p t . o f Asc. 
Anderson!," i n ' N o t e s o n E n t o z o a / p a r t i v , i n ' P r o c . Z o o l . 
S o c . / M a r c h , 1876, p . 2 9 6 — Idem, ' Ca t a logue o f t h e Spec i -
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mens of En tozoa i n the M u s e u m of the R o y a l Col lege of 
Surgeons (Preps. Nos . 39-43 and 9 8 - 1 0 1 ) / 1866 ; see also Owen , 
f o r an account of the H u n t e r i a n specimens of E c h i n o r h y n c h i . — 
Creplin, F C. H., " N o t e on a F i l a r i a a n d a Monos toma f r o m a 
W h a l e (Balcena rostrata)," f r o m ' N o v a A c t a A c a d . N . C . / x i v , 
i n ' Z o o l . J o u r n . / 1 8 3 2 - 3 4 , v o l . v , p . 381 ; a n d i n ' E r s ch . and 
Grube ' s E n c y c l o p . / 1846, s. 1 7 2 . — I d e m , " On Asc. angulivalvis," 
i n ' W i e g m a n n ' s A r c h i v / 1851 , s. 1 5 8 . — B i e s i n g , " O n Eetero-
cheilus a n d Amphist. fabaceum," i n ' N e u e Ga t tungen v o n 
B i n n e n w i i r m e n (u . s. w . ) / ' A n n a l e n des W i e n e r M u s e u m s / 
1 8 3 9 . — I d e m , " Descr. of Conocephalus ," i n ' R e v i s i o n der 
N e m a t o d e n ' (1860) , f r o m ' S i t zungsb . d . k . A k a d . d . w . ma th . -
n a t u r w . / 1 8 6 1 , s. 6 6 9 . — B u j a r d i n , ' O n O d o n t o b i u s / 1. c , p . 292. 
— I d e m , ' Fch. porrigens/ p . 5 0 4 . — I d e m , ' Fil. crassicauda,' 
p . 5 0 . — I d e m , ' S t e n u r u s / p . 2 6 6 . — I d e m , 'Asc. simplex,' p . 220. 
— K r e f f t , " Parasites of Fors t e r ' s D o l p h i n , " i n h is ' A u s t r a l i a n 
E n t o z o a / f r o m ' T r a n s . E t o m . Soc. of N e w South W a l e s / 
Sydney , 1871 .—Lebeck , "Asc. delphini" (quoted b y Rudo lph i ) , 
Synops. , p . 296, f r o m ' N e u e S c h r i f t e n der B e r l . Gesellsch. 
N a t u r f . F r e u n d e / B d . i i i , s. 2 8 2 . — L e u c k a r t , B., " O n Pharurus , " 
i n ' W i e g m a n n ' s A r c h i v / 1848, s. 2 6 . — M u r i e , i n ' Proc . Zool . 
S o c . / 1865, p . 213 .— Owe n , "Asc. halicoris," ' Z o o l . Soc. P r o c . / 
1838, a n d i n a r t . " E n t o z . , " ' T o d d ' s C y c l o p . ' — I d e m , " O n 
E c h i n o r h y n c h i , " i n his ' Ca ta l . of the Contents of the Roy . Co l l . 
S u r g . M u s e u m / p a r t i v , fasc. i , p . 4 4 ; and f o r the " E x t e r n a l 
Parasi tes o f W a l e s , " ibid., p . 74, 1830.—Quekett , J., " O n the 
A n a t o m y of f o u r species of E n t o z o a , " abstract f r o m ' Proc. of 
M i c r o s . Soc . / i n ' A n n . o f N a t . H i s t . / v o l . v i i i , 1 8 4 2 ; also i n 
' M i c r o s . J o u r n . and S t r u c t . R e c . / p . 125, and i n the o r i g ina l 
series o f ' T rans , o f the M i c r o s . Soc. o f L o n d . / v o l . i , p . 44, 
1 8 4 4 . — I d e m , i n ' B a i r d ' s B r i t . M u s . Ca ta l . of E n t o z . / p . 3, 
1 8 5 3 . — B o u s s e l de Vauzeme, " O n O d o n t o b i u s , " ' A n n . des Sci . 
N a t . / 1834, p . 326, a n d i n ' I s i s / 1 8 3 6 . — B i i p p e l l , " Entozoa 
D u g o n i s , " i n ' A b h a n d l . der Senkenbergschen M u s e u m s / i , 

S i 1 0 6 . — S i e b o l d , Von, " O n Filaria inflexicaudata,' i n ' W i e g -

m a n n ' s A r c h i v / 1842, s. 347. 

PART XII (MARSUPIALIA) . 

The well-known fact that, in respect of their habits, the 
pouched m a m m a l s ep i tomise , as i t were , the non -mar sup i a l 
quadrupeds , w o u l d n a t u r a l l y lead us to l ook f o r a r e p e t i t i o n o f 
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c o r r e s p o n d i n g t y p e - f o r m s o f en tozoa as gues t s w i t h i n t h e i r 
bod ies . S p e a k i n g g e n e r a l l y , t h e i n f e r e n c e i s c o r r e c t ; b u t v e r y 
f e w o f t h e en tozoa h i t h e r t o f o u n d i n m a r s u p i a l s c o r r e s p o n d , as 
species, w i t h those i n f e s t i n g m a n a n d n o n - p o u c h e d m a m m a l i a . 
A n o t e w o r t h y e x c e p t i o n occur s i n t h e case o f t h e c o m m o n l i v e r -
fluke, w h i c h i s a b u n d a n t i n t h e g r e a t k a n g a r o o (Macropus 
major). T h i s f a c t was w e l l k n o w n t o B r e m s e r a n d a l l t h e o l d e r 
h e l m i n t h o l o g i s t s , a n d i t has s ince b e e n c o n f i r m e d b y n u m e r o u s 
observers r e s i d e n t i n A u s t r a l i a . T h e l a t e D r R o w e , a n acu te 
obse rve r a n d s u c c e s s f u l s t ock -b reede r , w h o w r o t e c h i e f l y i n 
c o n n e c t i o n w i t h t h e s a n i t a r y b e a r i n g s o f p a r a s i t i s m , r e m a r k e d 
t h a t " t h e n a t i v e a n i m a l s o f A u s t r a l i a are m u c h i n f e s t e d w i t h 
i n t e r n a l paras i tes . Some o f those n o w f o u n d i n t h e k a n g a r o o 
a n d t h e s m a l l e r m a r s u p i a l s m a y have been d e r i v e d f r o m 
o u r d o m e s t i c a n i m a l s ; b u t t a p e w o r m s a n d o t h e r i n t e r n a l 
paras i tes have been m e t w i t h i n an ima l s o c c u p y i n g r e g i o n s 
w h o l l y u n s e t t l e d . " P rec i se ly so. T h a t is j u s t w h a t we s h o u l d 
expec t . T h e A u s t r a l i a n i n d i g e n o u s m a m m a l s have t h e i r o w n 
entozoa as a m a t t e r o f course, a n d , i n a d d i t i o n , t h e y have c o n 
t r a c t e d a f e w species f r o m the domes t i c a n i m a l s i n t r o d u c e d i n t o 
t h e c o u n t r y . O n t h e w h o l e , h o w e v e r , i t c anno t be sa id t h a t 
t h e paras i tes o f m a r s u p i a l s are o f m u c h p r a c t i c a l consequence 
t o a g r i c u l t u r i s t s , s ince , w i t h t h e e x c e p t i o n o f flukes, a n d p r o 
b a b l y h y d a t i d s , t h e A u s t r a l i a n mar sup i a l s do n o t appear t o 
h a r b o r a n y entozoa t h a t are l i k e l y t o p r o v e i n j u r i o u s t o m a n 
a n d h i s d o m e s t i c c o m p a n i o n s . T h e a m o u n t o f fluke-germ d i s 
t r i b u t i o n b y k a n g a r o o s m u s t be i n f i n i t e s i m a l as c o m p a r e d w i t h 
t h a t p r o c e e d i n g f r o m sheep a n d o t h e r k i n d s of " s tock f } t h e r e 
f o r e o n t h e score o f p a r a s i t i s m alone i t i s n o t des i r ab le t o 
ha s t en t h e s l a u g h t e r o f k a n g a r o o s . F r o m t h e s c i e n t i f i c s t a n d 
p o i n t , i t i s t o be r e g r e t t e d t h a t t h e n a t u r a l i s t s o f N e w S o u t h 
W a l e s a n d o t h e r co lonies have done so l i t t l e t o w a r d s d e f i n i n g 
t h e v a r i o u s species o f m a r s u p i a l entozoa . M r K r e f f t , i n h i s 
i n t e r e s t i n g b r o c h u r e o n A u s t r a l i a n entozoa , descr ibes a f e w 
t a p e w o r m s , a n d also p o i n t s t o severa l r o u n d w o r m s w h i c h m a y 
b e n e w t o science, b u t w i t h t h e e x c e p t i o n o f t h e c o m m o n fluke 
no t r e m a t o d e appears t o have been e n c o u n t e r e d b y h i m s e l f o r 
M r M a s t e r s i n t h e v a r i o u s m a r s u p i a l s w h i c h t h e y e x a m i n e d i n 
t h e n e i g h b o u r h o o d o f S y d n e y a n d Queens land . D r B a n c r o f t , 
o f B r i s b a n e , has p l a c e d i n m y hands a s m a l l c o l l e c t i o n o f 
en tozoa , severa l o f w h i c h have been o b t a i n e d f r o m m a r s u p i a l s , 
b u t t h e i r i d e n t i f i c a t i o n r e m a i n s p a r t l y i n abeyance . 
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Besides the l i v e r - f l u k e , the o n l y marsup ia l t rematodes at 
present f a i r l y descr ibed appear t o be Hemistoma alatum, and 
t w o species of Rhopalophorus (R. coronatus and R. horriclus). 
A l l of these were ob t a ined b y N a t t e r e r f r o m the opossums of 
t r o p i c a l A m e r i c a . One of these f lukes was descr ibed at some 
l e n g t h b y R u d o l p h i , w h o ca l led the species Distoma coronatum, 
a n d gave i t s l e n g t h as v a r y i n g f r o m t w o to f o u r l ines . D i e s i n g , 
i n one of h is best i l l u s t r a t e d monographs , has shown tha t 
t h e opossums i n ques t ion are in fes t ed b y t w o d i s t i nc t species of 
f l u k e , w h i c h m u s t be gene r i ca l ly separated f r o m the distomes. 
These s ingu la r Rhopalophori are f u r n i s h e d w i t h a pa i r of a rmed 
r e t r ac t i l e proboscides (Bohr i i s se ln) , w h i c h mus t f o r m p o w e r f u l 
o rgans of anchorage. The w o r m s are f o u n d a t tached to the 
wa l l s of the s tomach a n d smal l in tes t ines . 

T h e t apeworms of marsupia ls are more numerous t han f lukes . 
T h u s , we have R u d o l p h i ' s Tcenia festiva, e i g h t to t e n inches i n 
l e n g t h , o c c u p y i n g t h e ga l l -b ladder and hepat ic duc t of Macropus 
gig aniens. D r B a n c r o f t ' s co l lec t ion contains t w o almost per fec t 
examples of a t a p e w o r m w h i c h he p r o c u r e d f r o m a small 
s t reaked kangaroo (Halmaturus Derby anus). These I have 
i d e n t i f i e d as T.festiva. I n t h i s w o r m the reproduc t ive papillae, 
n o t h i t h e r t o observed, are b i se r i a l ly a r ranged. F ragmen t s of a 
t a p e w o r m (T. didelphidis) are preserved i n the V ienna Museum, 
t a k e n f r o m the in tes t ines of the A m e r i c a n Didelphis murina. 
F r o m d i f f e r e n t species of w a l l a b y (Halmaturus) M r Gera rd 
K r e f f t has g i v e n more or less complete descript ions of t w o 
t apeworms (Tcenia fimbriata, a n d T. Mastersii), and a probable 
Bo th r iocepha lus (B. marginatus). I am no t i n a pos i t ion to 
p ronounce u p o n the d is t inc tness of these A u s t r a l i a n Tcenice ; 
b u t I m a y observe t h a t K r e f f t ' s T. fimbriata comes v e r y near 
to another species w h i c h D r B a n c r o f t has g i v e n me. The 
Br i sbane savant ob ta ined t h e w o r m f r o m a koa la (Phascolarctos 
cinereas). P r o v i s i o n a l l y I ca l l t h i s species Tcenia geophiloides, 
i n a l l u s ion t o i t s genera l resemblance to a l o n g m i l l i p e d e . The 
s ing le , pe r f ec t s t rob i l e , w i t h the head a t tached, measures 
t h i r t e e n inches i n l e n g t h . P r o f . L e i d y has f u r n i s h e d a de
s c r i p t i o n o f ano ther t a p e w o r m (T. bipapillosa) f r o m a w o m b a t 
(Ph(t,scolomys), a n d M r K r e f f t has descr ibed ye t ano ther species 
o b t a i n e d f r o m t h e c o m m o n v u l p i n e opossum (Bhalangista vul-
piua). The s ingle example i n K r e f f t ' s possession measures 
f o u r inches i n l e n g t h . H e has named i t Tcenia phalangistce. 
Some of the A m e r i c a n opossums (Bidelphys brachyura, a n d D. 
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qnica) h a v e b e e n f o u n d t o h a r b o r a species o f l i g u l a (L. reptans, 
D i e s i n g ) i n t h e s e x u a l l y - i m m a t u r e s ta te . L a s t l y , I f i n d i n 
B a n c r o f t ' s c o l l e c t i o n severa l t a p e w o r m s o b t a i n e d f r o m t h a t 
s m a l l a n d i n t e r e s t i n g m o n o t r e m e m a r s u p i a l c o m m o n l y k n o w n 
as t h e A u s t r a l i a n h e d g e h o g , e c h i d n a , o r p o r c u p i n e an t -ea te r o f 
t h e co lon i s t s (Tachyglossus setosus). T h e s t r o b i l e s , w h i c h are 
n e a r l y p e r f e c t , ave rage t h r e e inches i n l e n g t h , a n d are m a d e o f 
v e r y n a r r o w a n d c lose ly-se t p r o g l o t t i d e s . T h i s species i s e v i 
d e n t l y n e w t o science, a n d as such I p ropose t o c a l l i t Tania 
phoptica, i n a l l u s i o n t o i t s t h i c k - s e t appearance a n d i t s conse
q u e n t b u r d e n s o m e c h a r a c t e r t o t h e bearer . T h e l a r g e s t p r o 
g l o t t i d e s measure f u l l y § " i n w i d t h . T h e r e can be l i t t l e d o u b t 
t h a t t h e presence o f a n y cons ide rab l e n u m b e r o f such c o m p a r a 
t i v e l y l a r g e t a p e w o r m s m u s t s e r ious ly i n c o m m o d e , i f t h e y do 
n o t a c t u a l l y p r o v e f a t a l t o t h e i r u n f o r t u n a t e hos ts . 

So f a r as r e g a r d s m e r e v a r i e t y o f species, t h e n e m a t o d e 
f a u n a o f m a r s u p i a l s i s p r o b a b l y f a r i n excess o f t h a t o f t h e 
t r e m a t o d e s a n d cestodes. I c anno t t h e r e f o r e do m u c h m o r e 
t h a n e n u m e r a t e t h e species. T h e H u n t e r i a n M u s e u m o f t h e 
R o y a l Co l l ege o f S u r g e o n s con ta in s t h e o r i g i n a l " w o r m s f o u n d 
a l i ve w i t h i n t h e capsu la r l i g a m e n t s o f t h e k n e e - j o i n t o f a 
k a n g a r o o , " w h i c h have been i n d i c a t e d as Filaria macropodis 
gigantei. I t w o u l d , i n m y o p i n i o n , be f a r b e t t e r t o c a l l t h e 
w o r m , a f t e r i t s d i scovere r , W e b s t e r ' s f i l a r i a (F. Websteri). D r 
B a n c r o f t has l i k e w i s e e n c o u n t e r e d t h i s same paras i t e i n t h e g r e a t 
k a n g a r o o . F r o m t h e a b d o m i n a l c a v i t y o f a w a l l a b y L e i d y has 
also o b t a i n e d a filaria (F. spelaa). T h e A m e r i c a n opossums 
(Didelphys) are m u c h i n f e s t e d b y Ascaris tentaculata, w h i c h is 
f o u n d i n t h e caecum, a n d m a n y of t h e m also h a r b o r a s m a l l 
w h i p w o r m (Trichocephalus minutus). A n o t h e r t o l e r a b l y a b u n 
d a n t n e m a t o d e (Physaloptera turgida) was o b t a i n e d b y N a t t e r e r 
f r o m t h e s t o m a c h o f Didelphys azara, D. myosurus, a n d D. 
cancrivora. T h e o n l y o t h e r n e m a t o d e m e n t i o n e d i n D i e s i n g ' s 
' S y s t e m a ' i s Aspidocephalus scoleciformis. T h i s i s f o u n d i n 
D. marina, a n d D. domestica. F r o m t h e opossum o f t h e 
U n i t e d Sta tes (D. virginiana) P r o f . L e i d y has also o b t a i n e d 
Asc. tentaculata, Trichocephalus minutus, and Physaloptera ( S p i 
r o p t e r a ) turgida. A c c o r d i n g t o M o l i n t h e r e are g r o u n d s f o r 
s e p a r a t i n g some o f these s t o m a c h - w o r m s i n t o d i s t i n c t species. 
T h u s , he has r e c o g n i s e d t h e examples f o u n d b y N a t t e r e r 
i n Didelphys myosurus as b e l o n g i n g t o t h e genus Histiocephalus, 
as e m e n d e d b y h i m s e l f . I f t h e separa t ion be a l l o w e d , t h e n w e 

28 
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mus t a d d to the l i s t M o l a r ' s Histiocephalus subulatus. F r o m 
B a n c r o f t ' s co l l ec t ion I am ce r t a in ly i n possession of t w o dis
t i n c t k i n d s of nematode t a k e n f r o m the s tomach of Halmaturus 
Derbyensis. I have also t w o species of nematode f r o m Ma-
cropus giganteus. T h e i r i d e n t i f i c a t i o n , however , is a ma t t e r f o r 
f u t u r e cons ide ra t ion . L a s t l y , as regards the acanthocephalous 
parasi tes, o n l y one species appears to have been descr ibed. 
T h i s w o r m (Echinorhynchus microcephalus) was obta ined b y 
O l f e r s i n B r a z i l , f r o m the in tes t ines of Didelphus philander. 
I t also occurs i n I ) , virginiana. B e i n g a t o l e rab ly la rge species, 
t h a t is t o say 3 " i n l e n g t h , i t seems s u r p r i s i n g t h a t i t has not 
been f o u n d i n the A m e r i c a n opossums genera l ly . 

B I B L I O G R A P H Y ( N O . 56 ) .—Cobbo ld (see R o w e ) . — D i e s i n g , 
' Sys t . , ' 1. c , p . 5 1 9 ; also m o n o g r . ' B i n n e n w u r n i e n ' (1. c , 
B i b l . N o . 5 5 ) . — K r e f f t , 67., ' A u s t r a l i a n E n t o z o a ' ( I . e . , B i b l . 
N o . 5 5 ) . — L e i d y , ' P r o c . P h i l a d . A c a d . , ' 1856.— Idem, " T a p e 
w o r m f r o m t h e W o m b a t , " ibid., 1875, p . 6 . — M o l i n , " U n a 
m o n o g r . de l genere Physa lop te ra , " p . 10, " U n a monogr . del gen. 
D i spha ragus , ' a n d ' U n a monogr . de l gen . His t iocepha lus , ' 
p . 37, aus d e m x x x i x B d . , d . ' S i t z . d . m. -na t . C I . d . k . A k a d . 
der Wissensch . , ' s. 479-507 u n d s. 637-672, I 8 6 0 — Rowe, J., 
" Pa r a s i t i sm i n A u s t r a l i a " ( i n w h i c h the au thor sought to 
b e n e f i t s tock-owners b y u t i l i s i n g , p rophy lac t i ca l l y , m y pub
l i s h e d o p i n i o n s ) , r ep r . f r o m the ' M e l b o u r n e L e a d e r ' i n the 
' V e t e r i n a r i a n , ' M a y , 1 8 7 4 . — R u d o l p h i ( i n ref . t o Dist. coro-
natum), ' Synops . , ' p . 116 a n d 686 .—Webs t e r ( respect ing his 
" F i l a r i a , " see), ' Cata logue of the H u n t e r i a n Col lec t ion of 
En tozoa , ' p . 7, prep . 49 , 1 8 6 6 ; also the o l d ' C a t a l . of the 
M u s e u m R o y . C o l l . S u r g . ' (by Owen) , p a r t i v , fasc. i , p . 37, 
N o . 1 7 0 ; also D i e s i n g ' s ' S y s t e m , ' p . 280, and Fror iep ' s 
' N o t i z e n / B d . x l i i , s. 328. 

SECTION II. 

To give an air of completeness to this treatise, I shall devote 
the f e w pages r e m a i n i n g at m y disposal t o a b r i e f summary of 
the genera l fac t s o f pa ra s i t i sm as wi tnessed i n b i r d s , rept i les , 
f ishes, a n d ever tebra ted an imals . F o r deta i ls I m u s t r e f e r t o 
t h e separate o r i g i n a l w o r k s a n d memoi r s quo ted i n the appended 
b ib l i og raph i e s . 
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P A R T I ( A V E S ) . 

A prodigious number of entozoa are known to infest birds. 
So f a r f r o m b i r d s b e i n g less v i c t i m i s e d t b a n m a m m a l s , t b e 
c o n t r a r y i s t b e case. E v e r y n o w a n d t h e n a v i a n e p i z o o t i c s , 
due t o paras i t es , sweep o f f h u n d r e d s o f these a t t r a c t i v e hosts , 
a n d i n some cases even n e s t l i n g s are n o t secure f r o m en tozoa l 
i n v a s i o n . I t m i g h t be supposed t h a t p r edac ious b i r d s w o u l d 
be m o r e l i a b l e t o i n v a s i o n t h a n t h e g r a m i n i v o r o u s species. 
Such i s n o t t h e case. T h e eagles, h a w k s , v u l t u r e s , a n d o w l s 
c e r t a i n l y h a r b o r a g r e a t v a r i e t y o f h e l m i n t h s , b u t as m u c h m a y 
b e said o f t h e g r a i n - f e e d i n g g a m e b i r d s , a n d s t i l l m o r e o f t h e 
w a t e r b i r d s . Pheasants a n d l a n d - f o w l , g rouse a n d p a r t r i d g e s , 
are l a r g e l y i n f e s t e d ; w h i l s t , o f w a t e r - f o w l , he rons a n d p l o v e r s , 
r a i l s a n d snipe , d u c k s a n d geese, c o r m o r a n t s a n d d i v e r s , g u l l s 
a n d a w k s , p l a y t h e r o l e o f hos t t o a p r a c t i c a l l y i n f i n i t e v a r i e t y 
o f p a r a s i t i c gues t s . T h e presence o f t h e w o r m - g u e s t s does n o t 
i m p l y a n y p r e v i o u s l y diseased c o n d i t i o n o f t h e hos t . Shoo t a n y 
w a t e r b i r d , say an oys te r ca tcher (TTcematopus), o r , s t i l l b e t t e r , 
a g r e b e (Podicaps), a n d t h e n c a r e f u l l y e x a m i n e i t s i n t e s t i n a l 
con ten t s . Y o u w i l l p r o b a b l y find i n i t s i n t e r i o r flukes a n d 
r o u n d w o r m s , t a p e w o r m s a n d E c h i n o r h y n c h i . -Cap tu re a n d 
e x a m i n e a f r o g o r a sa lamander . T h e r e s u l t is t h e same, excep t 
t h a t t h e cestodes w o u l d p r o b a b l y be absent . A s f o r fishes, i f 
en tozoa be a p r o o f o f cachex ia , t h e n i t f o l l o w s t h a t t h e n o r m a l 
c o n d i t i o n o f a l l p i sc ine hosts is a diseased s tate . E x a m i n e a n y 
t o l e r a b l y w e l l - g r o w n s a l m o n , t r o u t , p i k e , p e r c h , r o a c h , c h u b , 
ca rp , o r b a r b e l , a n d p r o b a b l y any one o f t h e m w i l l c o n t a i n a t 
least t h r e e d i f f e r e n t k i n d s o f pa ras i t e s , each of w h i c h w i l l be 
p resen t i n m o r e o r less cons ide rab le n u m b e r s . P r o m w h a t is 
s t a t ed above i t w o u l d be o b v i o u s l y f u t i l e t o a t t e m p t even a n 
e n u m e r a t i o n o f t h e species o f a v i a n en tozoa—a r e m a r k w h i c h 
appl ies a l m o s t e q u a l l y t o t h e o t h e r g r o u p s o f hos ts t h a t r e m a i n 
f o r c o n s i d e r a t i o n . C o n f i n i n g o u r a t t e n t i o n t o a f e w o f t h e m o r e 
n o t e w o r t h y f a c t s , I m a y observe t h a t we have no v e r y t r u s t w o r t h y 
da ta r e s p e c t i n g t h e p o w e r f o r m i s c h i e f possessed b y flukes. 
F r o m w h a t w e k n o w o f t h e i r des t ruc t iveness i n m a n a n d c e r t a i n 
o t h e r m a m m a l s , i t w o u l d be hazardous t o p r o n o u n c e t h e m 
ha rmles s . S c i e n t i f i c a l l y , t h e y f u r n i s h p a r t i c u l a r s o f g r e a t 
i n t e r e s t . One o f t h e m o s t s t r i k i n g f ac t s o f r ecen t s t u d y re la tes 
t o Z e l l e r ' s d i s c o v e r y t h a t t h e l i t t l e cercarias (G. exfoliata) 
w h i c h are c o n t a i n e d i n a p e c u l i a r sporocys t (Leucochloridium 
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paradoxum), i n f e s t i n g the tentacles of a sna i l (Succinea 
amphibia), are i n r e a l i t y l a r v a l f o r m s of a f l u k e (Distoma 
macrostomum) w h i c h resides i n the i n t e s t i n a l canal of warb le rs 
(Sylviadce). B y e x p e r i m e n t D r Ze l l e r reared the Distoma i n 
ques t ion i n the in tes t ines of wh i t e th roa t s (Gurruca garrula), 
i n b lackcaps (0. atricapilla), a n d i n wag ta i l s (Motacilla). 
S i x days a f t e r t ransference the Cercariae acqui red sexual 
m a t u r i t y . T h e o d d t h i n g i s , t h a t as the sporocystic Leucoch-
loridia resemble insec t larvae, they are a t t acked a n d swal lowed 
b y t h e b i r d s unde r delus ion. I t is a curious example of 
m i m e t i s m i n f a v o u r o f the f l uke ' s we l f a r e . To th i s and 
o the r equa l ly b r i l l i a n t sc ien t i f ic resul ts h e l m i n t h o l o g i s t s were 
g r a d u a l l y l e d u p b y t h e ear l ier researches of Steenstrup and 
V a n Beneden . A s r e m a r k e d i n m y ' E n t o z o a / ever since 
S teens t rup ' s d iscovery of the f a c t t ha t Cercariae f o u n d i n the 
bodies of water -snai ls were l a r v a l flukes, a pecul iar in teres t has 
a t t ached i t se l f t o t h i s subject . N o t o n l y were the conclusions 
w h i c h he e l i c i t e d n o v e l i n themselves, b u t t hey f o r m e d a basis 
f o r t h e enunc ia t ion of t h a t i n t e r e s t i n g " l a w of al ternate genera
t i o n " w i t h w h i c h the famous D a n i s h na tura l i s t ' s name w i l l ever 
r e m a i n associated. I n a l l essential par t icu la rs Steenstrup's 
s ta tements have been v e r i f i e d . 

B y w a y of i l l u s t r a t i n g the phases of development t h r o u g h 
w h i c h t h e dis tomes pass I cannot do be t t e r t h a n recapi tula te i n 
an a b r i d g e d f o r m the account I have p rev ious ly g i v e n of 
Distoma (Echinostoma) militare of the snipe and cur lew. T h i s 
account is based on the inves t iga t ions of V a n Beneden, V o n 
S iebo ld , a n d Pagenstecher . I r eg re t t ha t i t is out of m y power 
t o reproduce the i l l u s t r a t i o n s t h a t have already appeared on 
t h i s head i n m y i n t r o d u c t o r y t reat ise (see ' E n t o z o a / figs. 5 to 
9 i n c l u s i v e ) . O u r Echinostoma militare produces oval-shaped 
eggs , w h i c h g i v e b i r t h to a f r e e c i l i a t e d e m b r y o , and th i s embryo 
produces a sporocyst o r scolex b y i n t e r n a l b u d d i n g . W h e n 
t h e sporocyst separates i t s e l f f r o m the e m b r y o i t presents a 
v e r y s imple appearance, b u t s h o w i n g a l ready a caecal d igest ive 
t u b e . T h e t a i l end is fissured, i n d i c a t i n g an ear ly stage of 
f o r m a t i o n o f caudal appendages. I n the n e x t stage w e have a 
we l l -deve loped head and body , t h e t a i l b e c o m i n g s t r o n g l y p r o 
nounced . L i m b - l i k e caudal lobes p r o j e c t on e i ther side, and 
an o r a l sucker makes i t s appearance i n f r o n t . T h i s sucker 
communica tes w i t h t h e oesophageal b u l b a n d passes d i r e c t l y 
i n t o t h e d iges t ive caecum, w h i c h conta ins a va r i ab le n u m b e r of 
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r o u n d e d p a r t i c l e s . A t t h i s s tage , also, i n c o m p l e t e l y d e v e l o p e d 
Cercariae m a y be seen i n t h e p e r i v i s c e r a l c a v i t y . These Cer
cariae are a t first shapeless o r g a n i s m s , b u t a f t e r p a s s i n g t h r o u g h 
a series o f g r a d a t i o n s t h e y u l t i m a t e l y assume a d e f i n i t e f o r m , 
w h i c h , i n m a n y cases, i s s u f f i c i e n t l y d i s t i n c t i v e t o enab le us t o 
r e f e r t h e Cercariae t o p a r t i c u l a r species o f Distoma. T h e o l d e r 
w r i t e r s r e g a r d e d m a n y o f t h e ce rcar ians as a d u l t flukes. I n 
t h e e a r l y s ta te these larvae are f u r n i s h e d w i t h t a i l s . T h e y m a y 
be seen l o d g e d w i t h i n t h e c a v i t y o f t h e b o d y o f t h e sporocys t s , 
b e i n g t w i s t e d a n d f o l d e d i n v a r i o u s a t t i t u d e s . T h e Cercariae 
n o t o n l y e x h i b i t a cepha l i c a n d v e n t r a l sucke r , b u t also a d a r k 
f o r k e d l i n e r e p r e s e n t i n g t h e d i g e s t i v e sys t em. A t a s t i l l f u r 
t h e r s tage o t h e r s t r u c t u r e s come i n t o v i e w , u n t i l t h e p e r f e c t 
Ce rca r i a d i s p l a y s an o r a l sucke r , a p h a r y n g e a l b u l b , a n 
oesophagus, t w o a l i m e n t a r y caeca, a v e n t r a l sucke r , a w a t e r -
vascu la r s y s t e m c o n s i s t i n g o f t w o m a i n e x c r e t o r y d u c t s , a n d a 
c o n t r a c t i l e ves ic le , b y means o f w h i c h t h e d u c t s c o m m u n i c a t e w i t h 
the e x t e r n a l su r face . T h e t a i l i s consp icuous a n d f u r n i s h e d w i t h 
a f r i n g e . T h e a l i m e n t a r y o rgans c o n f o r m t o t h e g e n e r a l t r e m a -
tode t y p e , b u t b e f o r e pa s s ing i n t o t h e s e x u a l l y - m a t u r e c o n d i 
t i o n o t h e r changes are u n d e r g o n e . T h e Cercariae p a r t w i t h 
t h e i r t a i l s , a n d s u b s e q u e n t l y t h e y encys t themse lves o n o r 
w i t h i n t h e su r face o f t h e b o d y o f some m o l l u s k . T h e i r p u p a 
c o n d i t i o n i s t h u s a r r i v e d at . T h e p u p a i t s e l f d i f f e r s f r o m t h e 
cercar ia i n p r e s e n t i n g a d o u b l e c r o w n o f h o o k s s u r r o u n d i n g t h e 
head , b u t t h e o t h e r o r g a n s c o r r e s p o n d w i t h those a l r eady 
desc r ibed . A c c o r d i n g t o V a n B e n e d e n t h e h o o k s m a k e t h e i r 
appearance i m m e d i a t e l y a f t e r e n c y s t a t i o n . I n t h i s c o n d i t i o n i t 
i s n e x t t r a n s f e r r e d t o t h e i n t e s t i n e o f some h i g h e r a n i m a l , a n d 
i n t h i s final s i t u a t i o n i t g r a d u a l l y acqui res a l l those o rgans t h e 
possession o f w h i c h w i l l e n t i t l e i t t o be ca l l ed a s e x u a l l y - m a t u r e 
o r a d u l t d i s t o m e . I n t h e i m m a t u r e fluke w e m a y n o w d i s c e r n 
t h e m o u t h , t h e b u c c a l o r cephal ic sucker , t h e p h a r y n g e a l b u l b , 
t h e oesophagus, t h e d i g e s t i v e caeca, t h e c o r o n a l spines, t h e 
c o n t r a c t i l e ves ic le , t h e a q u i f e r o u s sys t em o f vessels, t h e m a t r i c e s 
o f t h e y e l k - f o r m i n g g l a n d s , a n d also a c e n t r a l mass o f ce l lu les , 
f r o m w h i c h a l l t h e o t h e r r e p r o d u c t i v e o rgans w i l l i n due t i m e 
be deve loped . I n t h e a d u l t Echinostoma militare t h e u p p e r 
t h i r d o f t h e b o d y is c l o t h e d w i t h l i t t l e spines. T a k i n g t h i s 
e x a m p l e as i l l u s t r a t i v e o f t h e o r d i n a r y m o d e o f fluke deve lop 
m e n t w e find t h a t a change of hos ts is necessary, a n d t h a t i n 
t h e i n t e r m e d i a t e s ta te t h e y o c c u p y t h e bodies o f m o l l u s k s . 



438 PARASITES OP ANIMALS 

Thus, for the continuation of the species, there must needs be 
a con temporane i ty of ve r tebra te and evertebrate hosts. Sure ly 
no reasonable person can ascribe t h i s concurrence to merely 
f o r t u i t o u s c i rcumstances . I n t h i s connect ion I may r e m a r k tha t 
V i l l o t , i n h is account of the m i g r a t i o n s of the t rematodes , states 
t h a t the cercar ian f o r m s of Distoma leptosomum and D. brachyso-
mum of Tringa alpina occur i n Scrobicularia a n d Anthura. These 
parasites are also f o u n d encysted i n the g i zza rd of Tringa. 

T h e t a p e w o r m s of b i r d s are undoub t ed ly i n j u r i o u s to the i r 
bearers. A l l t he w o r m s appear to be 
a r m e d w i t h cephalic hooks ; at least, such 
is the case w i t h the species described 
b y K r a b b e , w h o has suppl ied f igures of 
the hooks d r a w n to a scale. D r Krabbe ' s 
b e a u t i f u l m o n o g r a p h is a pe r fec t model 
of i t s k i n d . I n the accompanying figure 
the hooks have f a l l e n ( F i g . 72). O n ac
count o f the f r equency of t he i r occur
rence, some persons have supposed tha t 
t apeworms are no t i n j u r i o u s to the i r hosts, 
f o r g e t t i n g t ha t i t is no t the mere fac t of 
t h e existence of tapeworms, b u t t he i r 
excessive numbers d u r i n g par t icu la r sea
sons t h a t g i v e r ise to avian epizootics. 
T h e same r u l e holds good w i t h other 
parasites. Of course, i n f ledgel ings , as 
also obta ins i n year l ings amongst our 
domest ica ted animals , a v e r y f e w para
sites are suf f ic ien t t o p rove des t ruct ive 
to the bearer. Thus , as regards the 
so-called " grouse-disease," d u r i n g one 
season i t may be due to tapeworms, dur 
i n g another to s t rongyles , d u r i n g a t h i r d 
to excessive abundance of b o t h these 
parasites. U n f o r t u n a t e l y , o ther avian 

FIG. 72.—Head of r,n,ia paradoxa. epizoot ics , n o t necessarily due to para-
a. Proboscis retracted; b, end of , . . . • J. l £„„ 
tbe msteiium expanded. Highly sites of any k i n d , may be m i s t a k e n to r 
magnified. From an ovster- • ... mi 4.1.' -~ 
catcher {Hamatopm ostrahgm). h e l m i n t h i c epizooty. H i e same t h i n g 
0 n s m n l happens amongs t quadrupeds. W e have, 

f o r example , paras i t ic equine epizoot ic outbreaks , and l ikewise 
n o n - h e l m i n t h i c equine ep idemics (as i n the case of t h e E g y p t i a n 
horse p lague of 1876) . T h e t r u e na tu re of any epizooty can 
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o n l y be d e t e r m i n e d b y c o m p e t e n t i n v e s t i g a t i o n . T h a t was 
w e l l s h o w n i n t h e g r o u s e e p i d e m i c o f 1872 . I n t h a t e p i z o o t y 
t h e g r e a t e r n u m b e r o f t h e b i r d s s u c c u m b e d t o t h e i n j u r i e s 
p r o d u c e d b y a n e m a t o d e w o r m (Strongylus per gracilis, F i g . 73 ) , 

FIG. 73.—Strongyluspergracilis. a, Head and neck; b, c. d, e, tail of the male in various 
positions; f , tail ot the female; g, section showing termination of the oviducts; h, three 
eggs. Highly magnified. Original. 

b u t , w i t h o u t d o u b t , t h e occas ional presence of n u m e r o u s t ape 
w o r m s (Tania calva) has t ened t h e consequent f a t a l i t y . T h e 
f o l l o w i n g t a b l e , g i v i n g t h e r e su l t s o f e x a m i n a t i o n o f t w e l v e 
diseased g rouse f r o m t h e E a r l o f C a w d o r ' s estate, w i l l s h o w 
h o w i n c o n s p i c u o u s a p a r t t a p e w o r m s p l a y e d i n t h e e p i d e m i c 
of 1872 . F o r f u r t h e r de t a i l s I m u s t r e f e r t o m y b r o c h u r e o n 
t h e ' Grouse D i s e a s e / a n d t o some o t h e r m e m o i r s q u o t e d i n t h e 
b i b l i o g r a p h y b e l o w . 

No. of 
specimen. 

Condition of 
bird. 

State of viscera. Tapeworms 
present. 

Strongyles present. 

1 Good Pull None Abundant. 
2 Emaciated Putrid Two Very numerous. 
3 Good Full None Abundant. 
4 » 5> >» 
5 >> JJ One » 
6 j j Shrunken Two Very numerous. 
7 Emaciated Much shrunken None 
8 Thin Shrunken >> ty 
9 » >> 

30 Emaciated Distended Many » 
11 Thin Rather ful l Several Abundant. 
12 » None Very numerous. 
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I have said t h a t t apeworms p rove f a t a l t o y o u n g b i r d s , 
even to nes t l i ngs . A notable instance of th i s is recorded b y 
M r Eames. T h e parasites were examples of Tcenia angulata. 
A p a r t f r o m the ep idemio log ica l aspects of the subject , i t is no t 
u n i n s t r u c t i v e t o no t ice t h e v a r i e t y of h e l m i n t h s t ha t i n f e s t the 
c o m m o n f o w l and game b i r d s . A c c o r d i n g l y , I append a s imi la r 
b u t more ex tended l i s t t h a n t h a t p rev ious ly g i v e n i n the 
supp lemen t to m y i n t r o d u c t o r y t reat ise : 

Entozoa of game birds and the 
common fowl. 
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Monostoma verrucosum, Zeder... # 
Distoma oxycephalum, Rudolphi. # 

„ ovatum, Rudolphi # 
* 
# 

„ fuscatum, Rudolphi ... ... ... ... ... ... # 
* 

Ascaris vesicularis, Froelich ... * * # •.. # # ... # 
# 
# ... # 

... ... # # # ... * 
Spiroptera hamulosa, Diesing ... # 

„ helicina, Molin ... ... ... # 
Dispharagus nasutus, Dujardin . * 

# 
Slrongylus pergracilis, Cobbold ... ... ... ... # 
Sclerostoma syngamus, Diesing . # # ... ... # 
Trichosoma longicolle, Rudolphi # # # ... # 

# 
... ... # # 
# 

... ... ... ... # 
* ... # 

„ infundibuliforrnis, Goeze # # 
# 

# # 
# 

I n r e g a r d t o t h i s l i s t I can o n l y a f f o r d space t o r e m a r k tha t 
several of t h e species are poss ibly mere var ie t ies . Some of the 
w o r m s are o f g rea t in te res t . I t occasional ly happens tha t 
Distoma ovatum is f o u n d i n the a lbumen of the f o w l ' s egg , and 
i t is even more c o m m o n to o b t a i n Ascaris injlexa f r o m the same 
s i t u a t i o n . F o r a recent example I am i n d e b t e d t o D r W a l k e r , 
of P e t e r b o r o u g h . Spiroptera helicina resides i n the fee t , occa
s i o n i n g en la rgement of the j o i n t s a n d consequent distress t o 
t h e bearer. P r o b a b l y the mos t i m p o r t a n t i n the l i s t is m y 
Strongylus pergracilis. H e r e I m a y m e n t i o n t h a t on the 1 0 t h 
of A p r i l , 1878, I received a l e t t e r f r o m D r M a n s o n , of A m o y , 
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a n n o u n c i n g h i s a cqua in t ance w i t h a filaria i n f e s t i n g t h e eye o f 
t h o f o w l . O n t h e 9 t h o f M a y I also r e c e i v e d f r o m D r M a n s o n 
t h e head o f a b i r d s h o w i n g e x a m p l e s o f t h e w o r m . A s t h e 
species i s n e w t o science I have p r o p o s e d t o c a l l i t Filaria 
Mansoni, a f t e r t h e d i scove re r . T h e m a l e i s §" a n d t h e f e m a l e | " 
i n l e n g t h . O f t h e i n j u r i o u s nematodes , g i v i n g r i s e t o a v i a n 
e p i z o o t y , p r o b a b l y one o f t h e m o s t d e s t r u c t i v e i s Ascaris 
maculosa i n f e s t i n g p i g e o n s . O n t h e 9 t h o f O c t o b e r , 1873, I 
r e c e i v e d a l e t t e r f r o m D r J . A l e x a n d e r M a c d o n a l d , o f W o b u r n , 
B e d f o r d s h i r e , s t a t i n g t h a t he h a d f o r w a r d e d t o m e a p i g e o n 
w h i c h h a d b e e n f o u n d dead o n t h e p r e v i o u s m o r n i n g . I t 
seems t h a t t h e o w n e r o f t h e b i r d h a d e rec t ed a l a r g e p i g e o n -
house, a n d h a d i m p o r t e d a n u m b e r o f A n t w e r p smerles , these 
b i r d s a l l c o n t i n u i n g i n a p e r f e c t s ta te o f h e a l t h u n t i l a b o u t a 
week b e f o r e t h e a b o v e - m e n t i o n e d da te , w h e n , t o use D r M a c -
donahTs w o r d s f t first one a n d t h e n a n o t h e r was a t t a c k e d , a n d 
so o n , u n t i l f o u r o r f i v e o f t h e p i g e o n s h a d d i e d a f t e r a f e w 
hours ' 1 i l l n e s s . " T h e suddenness o f these a t t a c k s n o t u n n a t u 
r a l l y sugges t ed p o i s o n i n g ; a n d , a c c o r d i n g l y , says m y i n f o r m a n t , 
t h e o w n e r " h a d t h e c u r i o s i t y t o open one o f t h e b i r d s , w h e n , 
t o h i s a s t o n i s h m e n t , he f o u n d t h e i n t e s t i ne s s t u f f e d w i t h 
w o r m s . " T w o days l a t e r I r e c e i v e d a l e t t e r f r o m D r M a c 
d o n a l d , s t a t i n g t h a t severa l o the rs o f t h e f l o c k h a d d i e d , a n d i t 
f u r t h e r appea red t o h i m p r o b a b l e t h a t t h e d a i l y l i s t o f s i c k a n d 
d y i n g w o u l d c o n t i n u e t o increase . O n t h e 1 4 t h o f t h e m o n t h 
th ree m o r e o f t h e b i r d s w e r e dead . O n t h e 4 t h o f t h e f o l l o w 
i n g N o v e m b e r , t h e same co r r e sponden t o b l i g i n g l y i n f o r m e d m e 
t h a t t h e e p i d e m i c h a d been '"''at l a s t m a s t e r e d . " I t seems t h a t 
a l t o g e t h e r t w e l v e b i r d s h a d p e r i s h e d . O n t h e 9 t h o f O c t o b e r 
one of t h e b i r d s was c a r e f u l l y e x a m i n e d b y m e , a n d t h e r e s u l t s 
w e r e so i n t e r e s t i n g t h a t I a m c o n s t r a i n e d t o g i v e a f e w of t h e 
p a r t i c u l a r s o r i g i n a l l y c o m m u n i c a t e d t o t h e Z o o l o g i c a l S o c i e t y . A s 
s t a t ed i n m y pape r , t h e w h o l e i n t e s t i n a l t r a c t o f the dead b i r d was 
c r o w d e d w i t h these ascarides. T h e s m a l l i n t e s t i n e was i n f l a m e d 
t h r o u g h o u t , a n d showed severa l l a r g e u l c e r a t e d patches ; neve r 
theless , t h e r e w e r e n o t races o f e m a c i a t i o n . F r o m t h i s i t was 
e v i d e n t t h a t t h e paras i tes h a d g r o w n q u i c k l y , t h e m a l a d y 
h a v i n g a c o r r e s p o n d i n g l y r a p i d f o r m a t i o n . T h e d i s t r i b u t i o n o f 
t h e paras i tes was c u r i o u s . One spec imen, t w o inches l o n g , 
r e ached f r o m t h e c r o p t o t h e p r o v e n t r i c u l u s . T h e cav i t i e s o f 
t h i s o r g a n a n d o f t h e g i z z a r d w e r e c r a m m e d w i t h w o r m s c o m 
p l e t e l y b l o c k i n g t h e passage. T h r e e o f t h e w o r m s h a d also 



442 PARASITES OF ANIMALS 

placed themselves w i t h i n the p y l o r i c open ing , t h e i r bodies 
p a r t l y l o d g i n g w i t h i n the duodenum. T h e duodenum i t se l f 
was c rowded w i t h w o r m s , t h e i r numbers somewhat decreasing 
d o w n w a r d s . I r emoved t h i r t y - s i x w o r m s f r o m the oesophagus, 
p r o v e n t r i c u l u s , a n d s tomach, besides 166 others f r o m the intes
t i n a l canal , t hus o b t a i n i n g a t o t a l of no less t h a n 202 nematodes 
f r o m t h i s smal l host . Cons ide r ing the l a rge size of these 
entozoa, the ex t en t of i n f e c t i o n mus t be p ronounced remarkable . 
T h e l a rges t females measured 2\" i n l e n g t h . One of the most 
i n t e r e s t i n g f a c t s — s e r v i n g to e x e m p l i f y a w e l l - k n o w n habi t of 
l u m b r i c o i d w o r m s genera l ly—cons i s ted i n t h e circumstance 
t h a t t w o of the parasites h a d succeeded i n p e r f o r a t i n g the 
h o r n y l i n i n g membrane of the g i zza rd . T h e i n j u r i e s had been 
accompl ished d u r i n g the l i f e of the host , f o r the wal ls of the 
g i z z a r d were i n f l a m e d opposite t h e pe r fo ra t ions . There was a 
l i t t l e ha l f d iges ted f o o d w i t h i n the s tomach, the debris of which , 
w h e n placed under the microscope, showed several ova. There 
were no f r e e embryos , ne i the r h a d t h e development of the 
f r e e d eggs proceeded beyond ye lk - segmen ta t ion . Free eggs 
were also f o u n d b o t h i n the smal l and la rge in tes t ine . The 
eggs measured about b y ~ 5 ' i n d iameter . R e f e r r i n g to 
m y paper f o r f u r t h e r ana tomica l detai ls , I can on ly add tha t , 
despi te these fac t s , t he ascarides i n ques t ion do no t appear to be 
a v e r y f r e q u e n t source of epizooty. I t was r e m a r k e d b y D u j a r 
d i n t h a t He i s t e r , at Ros tok , a n d Gebauer, at Bres lau , f o u n d this 
parasi te abundan t a t t he b e g i n n i n g of the e igh teen th century ; 
b u t , a c c o r d i n g to examina t ions conduc ted at V i e n n a , the w o r m 
was f o u n d i n the c o m m o n p i g e o n i n on ly eleven instances out 
of 245, and t h r i c e o n l y i n t h i r t y - e i g h t examples of the r i n g 
dove ; moreover , the e x a m i n a t i o n of e igh ty-seven other pigeons 
a n d doves of d i f f e r e n t species y i e l d e d e n t i r e l y negat ive results. 

T h e D u b l i n he lmin tho log i s t , 
B e l l i n g h a m , n o t i c e d the occur
rence of t h i s parasi te i n I r e l a n d . 

A n y a t t e m p t so m u c h as to 
enumera te the species of nema
to ids i n f e s t i n g b i r d s w o u l d ca r ry 
me f a r b e y o n d the a i m a n d scope 
of t h i s t reat ise. One of the com-

FIG. 7*—Tail of the male Ascarxs vesiculates. 
From a ring-necked pheasant. Original. monest Species is Ascaris (Hete-

ral> is) vesicidaris. M a n y hundreds o f f o r m s have been described 
b y D u j a r d i n , D i e s i n g , M o l i n , K r a b b e , and o ther systematis ts , 
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a n d i t r e m a i n s f o r some f u t u r e l a b o r e r t o condense t h e f a c t s 
w h i c h are d i spe r sed t h r o u g h o u t a v e r y w i d e - s p r e a d l i t e r a t u r e . 
A s r e g a r d s t h e p a r t i c u l a r species o f n e m a t o i d s t h a t are e i t h e r 
a c t u a l l y k n o w n or c o n j e c t u r e d t o be i n j u r i o u s t o b i r d s I can o n l j 
find space t o r epea t some o f t h e p a r t i c u l a r s w h i c h I have else
w h e r e r e c o r d e d i n respec t o f Sclerostoma syvgamus. I n 1799 
a l e t t e r f r o m D r W i e s e n t h a l , o f B a l t i m o r e , U . S . , was p u b l i s h e d 
i n t h e 1 M e d i c a l a n d P h y s i c a l J o u r n a l / c o n t a i n i n g an accoun t o f 
a paras i te i n f e s t i n g t h e t r a c h e a o f f o w l s a n d t u r k e y s i n A m e r i c a . 
T h e c o m m u n i c a t i o n i s d a t e d M a y 21s t , 1797, a n d is t h e first 
p u b l i c r e c o r d c o n c e r n i n g t h e en tozoon . D r W i e s e n t h a l says : 
" T h e r e is a disease p r e v a l e n t a m o n g t h e ga l l inaceous p o u l t r y i n 
t h i s c o u n t r y , c a l l e d t h e gapes, w h i c h des t roys e i g h t - t e n t h s o f 
o u r f o w l s i n m a n y p a r t s , a n d t akes place i n t h e g rea te s t degree 
a m o n g t h e y o u n g t u r k e y s a n d c h i c k e n s b r e d u p o n o l d - e s t a b l i s h e d 
f a r m s . C h i c k s a n d p o u l t s , i n a f e w days a f t e r t h e y are h a t c h e d , 
are f o u n d f r e q u e n t l y t o open t h e i r m o u t h s w i d e a n d gasp f o r 
b r e a t h , a t t h e same t i m e f r e q u e n t l y sneez ing .and a t t e m p t i n g t o 
s w a l l o w . A t first t h e a f f e c t i o n is s l i g h t , b u t g r a d u a l l y becomes 
m o r e a n d m o r e oppress ive , a n d i t u l t i m a t e l y des t roys . V e r y f e w 
recover ; t h e y l a n g u i s h , g r o w d i s p i r i t e d , d r o o p , a n d d ie . I t i s 
g e n e r a l l y k n o w n t h a t these s y m p t o m s are occas ioned b y w o r m s 
i n the t r achea . I have seen t h e w h o l e [ w i n d p i p e ] c o m p l e t e l y 
filled w i t h these w o r m s , a n d have been as ton i shed at t h e a n i m a l s 
b e i n g capable o f r e s p i r a t i o n u n d e r such c i r c u m s t a n c e s . " 

A n y one w h o has w i t n e s s e d t h e gapes w i l l a t once recogn ise 
t h e accuracy o f W i e s e n t h a l ' s d e s c r i p t i o n ; a n d so f a r as t h e 
phenomena of t h e disease are concerned , v e r y l i t t l e m o r e 
has been a d d e d i n t h e n u m e r o u s accounts w h i c h have since 
appeared . O n t h e 1st o f A u g u s t , 1808, t h e E n g l i s h n a t u r a l i s t , 
George M o n t a g u , c o m m u n i c a t e d t o t h e W e r n e r i a n Soc ie ty 
a pape r e n t i t l e d " A c c o u n t o f a species o f Fasciola w h i c h 
i n f e s t s t h e t r a c h e a o f p o u l t r y , w i t h a m o d e o f c u r e . " M o n 
t a g u does n o t appear t o have been aware o f t h e ex is tence 
o f a n y p r e v i o u s r e c o r d . H e gave a s c i en t i f i c d e s c r i p t i o n o f 
t h e pa ras i t e , w h i c h l e d t o i t s b e i n g n o t i c e d i n t h e sys t ema t i c 
w o r k s o f R u d o l p h i , D u j a r d i n , a n d D i e s i n g , b u t t h e best accounts 
of t h e w o r m are due t o V o n S i e b o l d . Sclerostoma syngamus 
has been f o u n d i n t h e t r achea o f t h e t u r k e y , domes t i c cock , 
pheasan t , p a r t r i d g e , b l a c k s t o r k , m a g p i e , h o o d e d c r o w , g r e e n 
w o o d p e c k e r , s t a r l i n g , a n d s w i f t . I n J u l y , I 8 6 0 , I o b t a i n e d a 
f o w l s u f f e r i n g f r o m t h e gapes, a n d ope ra t ed u p o n i t i n t h e 
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f o l l o w i n g m a n n e r : — A sma l l p o r t i o n o f w o o l h a v i n g been 
d i p p e d i n c h l o r o f o r m and placed i n f r o n t of the nos t r i l s the b i r d 
soon became insensible . T h e s k i n of the neck was t h e n d i v i d e d 
and the trachea s l i t up t o the ex ten t of a quar te r of an i n c h . 
W i t h a pa i r of c o m m o n d i s sec t ing forceps , I r emoved seven 
Sclerostomata. S i x of these parasites were sexual ly u n i t e d , 
the odd w o r m b e i n g a f ema le . A f t e r I had closed the e x t e r n a l 
w o u n d w i t h a s ingle t h r e a d the b i r d w o k e ou t of i t s a r t i f i c i a l 
sleep, w h e n i t soon recovered i t s legs, and r a n about the table 
v i g o r o u s l y . Moreove r , i n a v e r y f e w minu tes i t devoured the 
contents of a saucer p a r t l y filled w i t h b read a n d m i l k . A n 
occasional gape was caused b y an accumula t ion of f r o t h y mucus 
w i t h i n the i n j u r e d trachea, b u t t h i s o b s t r u c t i o n the b i r d soon 
g o t r i d of b y shakes of the head a n d sneezing. The on ly sub
sequent inconvenience to the b i r d arose f r o m emphysematous dis
tens ion o f the ce l lu la r tissue of t h e head a n d neck. T h i s was 
r e l i eved b y punc tu re , t he emphysema ceasing t o f o r m a f t e r the 
e x t e r n a l w o u n d had healed. Some mon ths a f t e rwards I destroyed 
t h e b i r d , a n d on d i ssec t ing the neck , a d i s t i n c t c i c a t r i x was 
f o u n d i n d i c a t i n g the si te of the ope ra t ion o n the t rachea. The 
d i v i d e d ca r t i l ag inous r i n g s , s i x i n n u m b e r , were u n i t e d on ly b y 
a t h i n layer of connec t ive t issue. T h e f ema le w o r m s gave an 
average l e n g t h of f " , the males scarcely exceed ing ^ " The 
m o u t h is f u r n i s h e d w i t h s ix p r o m i n e n t ch i t inous l i p s . I n b o t h 
sexes t h e surface of the b o d y is qu i t e smooth , b u t the t a i l of 
t h e f emale e x h i b i t s a t endency to f o l d u p o n i t se l f . The 
l o w e r p a r t of t h e b o d y sudden ly cont rac ts t o f o r m a short , 
n a r r o w , mucrona te , p o i n t e d t a i l . T h e male is usual ly f o u n d 
r i g i d l y a f f i x e d b y means of a s t r o n g , membranous , sucke r - l i ke 
bursa, w h i c h proceeds f r o m the l o w e r end o f i t s body . I n 
r e g a r d to the pecul iar mode of u n i o n o f t h e sexes, i t becomes 
an i n t e r e s t i n g p o i n t to ascer ta in w h e t h e r the re be an ac tua l 
i n c o r p o r a t i o n of the substance of t h e copu l a to ry organs d u r i n g 
or a f t e r the ac t o f i m p r e g n a t i o n . I n m y specimens none of 
t h e th ree pai rs were o r g a n i c a l l y u n i t e d , a n d I succeeded i n 
separa t ing one p a i r v e r y r ead i ly . D u j a r d i n speaks of t h e m as 
b e i n g soldered toge the r , w h i l s t t he s ta tements of V o n S iebold 
are s t i l l more e x p l i c i t . I n connec t ion w i t h t h i s sub jec t the 
l a t t e r observer makes the f o l l o w i n g c o m m e n t (' W i e g m a n n ' s 
A r c h i v / 1836, s. 106) : — " T h e t w o sexes of a lmos t a l l r o u n d 
w o r m s are u n i t e d o n l y a t t he t i m e of copu la t i on . T h e male of 
Heteroura androphora has also the h a b i t of r e m a i n i n g connected 
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w i t h i t s m a t e b e y o n d t h e p e r i o d o f c o p u l a t i o n ; here , t h u s , 
t h e r e is a c o n t i n u o u s u n i o n o f t h e sexes w i t h o u t a g r o w i n g 
t o g e t h e r ; a n d i n Syngamus trachealis t h e r e is u l t i m a t e l y a l a s t i n g 
c o n t i n u i t y o f t h e sexes b y means o f an a c t u a l g r o w i n g t o g e t h e r . " 
H a v i n g conf idence i n V o n S i e b o l d ' s s t a t e m e n t , I c o n c l u d e d t h a t 
the s exua l u n i o n i n m y spec imens h a d o n l y r e c e n t l y been 
e f f e c t e d . A d m i t t i n g t h i s t o have been t h e case, one n a t u r a l l y 
asks h o w t h e m a t u r e eggs can m a k e t h e i r escape. C l e a r l y , t h e 
eggs can o n l y escape b y a n e v e n t u a l b r e a k i n g u p o f t h e b o d y 
of t h e p a r e n t . T h e eggs o f Sclerostoma syngamus are c o m 
p a r a t i v e l y l a r g e , m e a s u r i n g i n l e n g t h . M a n y o f t h e ova 
c o n t a i n e d f u l l y f o r m e d e m b r y o s , a n d i n t h e cen t r e o f t h e l o w e r 
t h i r d o f t h e b o d y o f one o f t h e m I p e r c e i v e d an u n d u l a t i n g , 
i m p e r f e c t l y f o r m e d i n t e s t i n a l t u b e . B y w h a t e v e r m o d e t h e 
y o u n g escape t h e s h e l l , i t i s c lear t h a t t h e y are a l r e a d y s u f f i 
c i e n t l y deve loped t o u n d e r t a k e an a c t i v e m i g r a t i o n . A change 
of hosts i s p r o b a b l y necessary, b u t i n t h e first i n s t ance t h e y 
e i the r en t e r t h e subs tance o f f u n g i o r o t h e r vege t ab l e m a t t e r s , 
o r t h e y b u r y themse lves i n t h e s o i l a t a s h o r t d i s tance f r o m t h e 
surface . I n v i e w o f c h e c k i n g t h e d e s t r u c t i v e in f luences o f t h i s 
pa ras i t e , t h e f o l l o w i n g m e t h o d s have been r e c o m m e n d e d . 

First. T h e s i m p l e s t p l a n consis ts , as D r W i e s e n t h a l l o n g ago 
p o i n t e d o u t , i n s t r i p p i n g a f e a t h e r f r o m t h e t u b e t o near t h e 
n a r r o w e n d o f t h e s h a f t , l e a v i n g o n l y a f e w u n i n j u r e d webs a t 
t h e t i p . T h e b i r d b e i n g secured, t h e w e b b e d e x t r e m i t y o f t h e 
f e a t h e r is i n t r o d u c e d i n t o t h e w i n d p i p e . I t i s t h e n t w i s t e d 
r o u n d a f e w t i m e s a n d w i t h d r a w n , w h e n t h e w o r m s are f o u n d 
a t t a c h e d . I n some ins tances t h i s p l a n succeeds e n t i r e l y . 

Secondly. T h e above m e t h o d is r e n d e r e d m o r e e f f e c t u a l w h e n 
t h e f e a t h e r i s p r e v i o u s l y s teeped i n some m e d i c a t e d s o l u t i o n 
w h i c h w i l l d e s t r o y t h e w o r m s . M r B a r t l e t t e m p l o y s sa l t f o r 
t h i s p u r p o s e , o r a w e a k i n f u s i o n o f tobacco ; and he i n f o r m s 
m e t h a t t h e s i m p l e a p p l i c a t i o n o f t u r p e n t i n e t o t h e t h r o a t 
e x t e r n a l l y i s s u f f i c i e n t t o k i l l t h e w o r m s . I t s h o u l d be b o r n e 
i n m i n d t h a t t h e b i r d i t s e l f m a y be i n j u r i o u s l y a f f e c t e d b y these 
d r u g s i f t h e y are care less ly e m p l o y e d . 

Thirdly. T h e t r e a t m e n t r e c o m m e n d e d b y M r M o n t a g u 
p r o v e d success fu l i n h i s hands , a l t h o u g h t h e i n f e s t e d b i r d s w e r e 
o l d p a r t r i d g e s . One o f h i s b i r d s h a d d i e d o f s u f f o c a t i o n ; b u t 
h e t e l l s us t h a t " change o f f o o d a n d change of p lace , t o g e t h e r 
w i t h t h e i n f u s i o n o f r u e a n d g a r l i c , i n s t ead o f p l a i n w a t e r , t o 
d r i n k , a n d c h i e f l y hemp-seed , i n d e p e n d e n t o f t h e g r e e n v e g e -
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tables w h i c h the grass p l o t of the menager ie a f f o r d e d , recovered 
the others i n a v e r y shor t t i m e . " 

Fourthly. The p l a n I employed i n m y e x p e r i m e n t . T h i s is 
on ly desirable i n advanced cases, where su f foca t ion is i m p e n d 
i n g . I t w i l l a f f o r d in s t an t re l i e f , as the t rachea may be cleared 
of a l l paras i t ic obs t ruc t ions . 

Lastly. The essential p o i n t t o be observed is the t o t a l de
s t r u c t i o n of the w o r m s . T h i s w i l l he lp to p u t a stop t o f u t u r e 
epizooties. I f t he parasites are mere ly k i l l e d and t h r o w n 
away carelessly, the eggs w i l l sus ta in no i n j u r y . Decompos i 
t i o n h a v i n g set i n , t he y o u n g embryos w i l l sooner or l a te r 
escape t h e i r shells, m i g r a t e i n the so i l or elsewhere, and u l t i 
ma te ly find t h e i r w a y i n t o the air-passages of b i r d s i n the same 
manner as t h e i r parents d i d before t h e m . 

I n t h i s place I mus t no t o m i t t o m e n t i o n the r e m a r k a b l e c i r 
cumstance, quoted i n m y pamph le t o n the grouse disease, t ha t 
P r o f . W y m a n , of Bos ton , f o u n d Eustrongyli s u r r o u n d i n g the 
cerebel lum i n seventeen out of n ine teen snake-bi rds or water-
t u r k e y s t h a t h a d been shot i n F l o r i d a . These v iv ipa rous 
nematodes apparen t ly occasion t h e i r av ian bearers no i nconven i 
ence. N o doub t , as W y m a n observes, t h e i r presence mus t be 
r ega rded as a n o r m a l state o f t h i n g s : b u t shou ld t h e y occur i n 
excessive numbers , t h e n we can h a r d l y d o u b t t h e resu l t . 

A s regards acanthocephalous parasites, a l t h o u g h n o t so nume
rous as the nematodes, i t is e x t r e m e l y probable t h a t they 
p l ay a s imi l a r ro le . Parasites w h i c h p rove f a t a l t o swine are 
scarcely l i k e l y t o be harmless i n b i r d s . O n the 1 8 t h of 
F e b r u a r y , 1875, I rece ived f r o m S i r Joseph H o o k e r eleven 
w o r m s f o r i d e n t i f i c a t i o n . M r Charles P . H o o k e r , his son, 
subsequently i n f o r m e d me b y l e t t e r t h a t he had f o u n d t h e m i n 
a R e d w i n g (Turdus iliacus) w h i c h he dissected i n January , 1875. 
T h e w o r m s (Echinorhynchus transversus) occupied the l a rge 
in tes t ine , p r o b a b l y to t h e n u m b e r of one h u n d r e d i n a l l . 
H i t h e r t o th i s parasi te has been f o u n d a b u n d a n t l y i n the b l ack 
b i r d , t h r u s h , a n d i n most of the Turdidce ; b u t no t i n the r e d 
w i n g . I t has also been ob ta ined f r o m t h e s t a r l i n g and r ed 
breast . T h e presence of so m a n y of these a r m e d parasites i n 
one sma l l host c o u l d h a r d l y f a i l to i n f l i c t severe i n j u r y o n t h e 
bearer. 

I n c o n c l u d i n g t h i s sect ion o f m y w o r k I can o n l y find space 
t o make a f e w a c k n o w l e d g m e n t s . M o s t of t h e ra re , new , or 
i n t e r e s t i n g av ian entozoa w h i c h I have examined a n d descr ibed 
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h a v e been r e c e i v e d e i t h e r f r o m t h e Z o o l o g i c a l Ga rdens , o r f r o m 
p e r s o n a l f r i e n d s . I n p a r t i c u l a r I m a y m e n t i o n t b e co l l ec t i ons 
sent t o m e b y M r Char les D a r w i n , M r R o b e r t S w i n h o e , M r 
Char l e s W D e v i s , D r M u r i e , D r J o h n A n d e r s o n , a n d M r 
Spooner H a r t , o f C a l c u t t a . A g r e a t m a n y co r r e sponden t s have 
c o n t r i b u t e d s i n g l e spec imens , m a n y o f w h i c h I have a l r e a d y 
i n c i d e n t a l l y a c k n o w l e d g e d i n these pages . I n t h i s p lace I 
m u s t p a r t i c u l a r i s e t h e n e w species (Ascaris Cornelyi) w h i c h I 
d e s c r i b e d f r o m specimens sent t o M r Sc la t e r . T h i s w o r m i n 
fes t s t h e v u l t u r i n e p i n t a d o (Numida vidturina). M r D a r w i n ' s 
c o l l e c t i o n c o n t a i n e d fine examples o f Filaria horrida f r o m t h e 
A m e r i c a n o s t r i c h (Rhea). W h e n d i s s e c t i n g b i r d s a t t h e Z o o l o 
g i c a l Soc i e ty ' s M e n a g e r i e , I o b t a i n e d ( i n a d d i t i o n t o t h e paras i tes 
a l r eady m e n t i o n e d ) Distoma cequale f r o m t h e A m e r i c a n o w l 
(Strix perlata); Tcenia multiformis f r o m t h e n i g h t h e r o n (Ardea 
nyctocorax) ; T. infundibidiformis f r o m a h o r n e d pheasant 
(Phasianus) ; T. Icevis a n d T. lanceolata a n d also Ascaris 
tribothrioides f r o m a d u s k y d u c k (Anas obscura) ; 
Eustrongylus papillosus ( f i g . 75) f r o m t h e l a r u s 
crane (Grus antigone); Trichosoma longicolle f r o m 
t h e h o r n e d pheasant , a n d T. brevicolle f r o m t h e 
S a n d w i c h I s l a n d goose (Bcruicla Sandwichensis). 
T h i s b i r d was also i n f e s t e d b y Spiroptera crassi-
cauda a n d Ascaris dispar. F r o m t h e r i n g - n e c k e d 
pheasant (Ph. torquatus) a n d f r o m t h e b l a c k - b a c k e d 
K a l e e g e (Euplocomus melanotus), a n d also f r o m a 

cheer pheasant (Ph. Wallichii), I o b t a i n e d a b u n d - ^aJtl'^iuf P f -
ance o f Ascaris vesicularis. F r o m t h e ashy-headed fieu^origmaf."1" 
goose (Chloephaga poliocephala) examples o f Str. 
tubifex a n d Str. nodidaris. T h i s b i r d also y i e l d e d a n e w species 
(Str. acuticudatus). F r o m a t i n a m o u (Tinamus) I o b t a i n e d t h e 
Ascaris strongylina o f R u d o l p h i (Str. spiculatus, m i h i ) . F r o m 
a m o n g s t o u r B r i t i s h b i r d s I have o b t a i n e d Asc. depressa, Tri
chosoma falconum a n d Hemistoma spathulum, f r o m t h e k i t e 
(Falco milvus). O f these t h r e e w o r m s , t h e las t n a m e d was 
also f o u n d i n t h e l o n g - e a r e d o w l (Strix otus), w h i l s t t h e first 
l i k e w i s e o c c u r r e d i n a k e s t r e l (Falco tinnuncidus) a n d i n a h o n e y 
b u z z a r d (Pernis apivorus). I m a y a d d Filaria attcnuata f r o m 
a p e r e g r i n e (F. peregrin us) ; a n d F. leptoptera f r o m a s p a r r o w 
h a w k (Accipitcr nisus). F r o m t h e r e d s h a n k (Totanus calidris) 
I o b t a i n e d Tcenia variabilis, a n d f r o m the c u r l e w (Numenius 
arcuata) T. sphuerophora ; a n d f r o m v a r i o u s g u l l s (Larus glaucus 
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a n d L. tridactylus) the Tetrabothrium cylindraeeum. A l s o 
f r o m the g r e y g u l l Echinostoma spinulosum. F r o m the r e d -
t h r o a t e d d ive r I p r o c u r e d Tetr. macrocephalum. I f o u n d th i s 
t apeworm also i n the g u i l l e m o t (TJria troile), t oge the r w i t h a 
nematode (Ascaris spiculigera) t w o examples o f w h i c h were 
l o d g e d i n the r i g h t aur ic le of the hear t . F r o m a capercai l l ie 
(Tetrao urogallus) I have ob t a ined a species of Ligula, and 
l i kewi se numerous examples o f Trichosoma longicolle. Of 
necessity, t h i s b r i e f no t i ce o n l y comprises a sma l l p a r t of the 
avian entozoa conta ined i n m y co l l ec t ion , m a n y of w h i c h I have 
n o t had t i m e to describe, w h i l s t , as r egards others , I can o n l y 
say t h a t they r e m a i n i n abeyance f o r e x a m i n a t i o n a n d i d e n t i f i 
ca t ion . 

M r B r o t h e r s t o n has r ecen t ly recorded an i n t e r e s t i n g f i n d 
(made N o v . 2 5 t h , 1874) of nematodes i n t h e legs o f the lesser 
g rebe (Podiceps minor), a n d also (Feb . 2 7 t h , 1878) i n the wate r -
hen (Gallinula chloropus). B o t h l i m b s of b o t h b i r d s were i n 
fes ted . The w o r m s of the g rebe were s p i r a l l y co i led amongst 
the muscles a n d tendons near the l o w e r e n d o f the t i b i a , and 
w h e n u n r o l l e d measured about an i n c h i n l e n g t h . T h e para
sites of the wa te rhen were s i m i l a r i n appearance. N o t i m p r o 
b a b l y these were a l l s exua l ly - impe r f ec t f emale examples of 
Filaria acuta h i t h e r t o f o u n d i n the abdomen of grebes. 

The B r i t i s h M u s e u m contains m a n y i n t e r e s t i n g specimens 
purchased f r o m t h e co l l ec t ion of V o n S iebo ld , b u t t h e y are 
p rac t i ca l ly inaccessible to i nves t iga to r s . T h e entozoa i n the 
H u n t e r i a n Co l l ec t ion , t h o u g h f e w i n n u m b e r , are i n an excel lent 
state of p reserva t ion , and at a l l t imes accessible to v i s i t o r s . 

T h e ectozoa of b i r d s are too numerous to be dealt w i t h i n 
these pages. References t o recent papers b y H a l l e r , M e g n i n , 
a n d W e s t w o o d w i l l be f o u n d be low. T h e insects i n f e s t i n g the 
domest ic f o w l have been a l l u d e d to i n connec t ion w i t h the 
occurrence o f poul t ry- lous iness i n t h e horse. 

B I B L I O G R A P H Y ( N O . 5 7 ) . — ( A n o n y m o u s ) , " O n the (gape) 
Diseases of F o w l s , " t h e ' V e t e r i n a r i a n / p . 267, 1 8 4 1 . — ( A n o n . , 
i n i t i a l e d " Q . " ) , L e t t e r o n the " G r o u s e Disease," i n t h e ' T i m e s / 
Sept. 5, 1 8 7 4 . — ( A n o n . ) , " O n Grouse a n d P a r t r i d g e Disease," 
b e i n g anno ta t i ons* in the ' L a n c e t / Sept . 4, 1875, p p . 360 and 
3 6 1 . — ( A n o n . ) , " G r o u s e Disease," l e t t e r s igned " R . " (p robab ly 
f r o m L o r d R a v e n s w o r t h ) , i n ' L a n d a n d W a t e r / A u g . 16, 1873. 
— ( A n o n . ) , " G r o u s e Disease," a r t i c l e ( f r o m " W C " ) i n t h e 
' F i e l d / A u g . 2, 1873 ( c r i t i c i s i n g m y b r o c h u r e . — T . S. C . ) . — 
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Arlong, " N o t e o n Taenia f r o m t h e F o w l / ' ' Rec . M e d . V e t . / 
1 8 7 5 . — B a i r H , I F . , " D e s c r . o f Tcenia calva f r o m t h e G r o u s e / ' 
i n ' B r i t . M u s . C a t a l o g u e / p . 8 3 . — B l a c e t t e , " D e s c r . o f a 
V e r m i n o u s Disease a m o n g F o w l s / ' ' V e t e r i n a r i a n / p . 649 , 1840 . 
— B r o t h e r stem, A., " P a r a s i t i c W o r m s i n L e g s o f Grebe (Bodiceps 
minor) a n d W a t e r - h e n (Gallinula chloropus)," ' S c i e n c e G o s s i p ' 
f o r A p r i l , 1878 , p . 88 , a n d i n ' P r o c e e d i n g s o f t h e B e r w i c k s h i r e 
N a t u r a l i s t s ' C l u b , ' v o l . v i i i , p . 2 8 8 . — C a r t e r , B. (see C o b b o l d ) . 
— C h a p m a n , EL. C, " D e s c r i p t i o n o f a n e w T a p e w o r m f r o m 
R h e a , " ' P r o c e e d . P h i l . A c a d . / 1876, p . 1 4 . — O h a t i n , J., " E t u d e 
sur des h e l m i n t h e s n o u v e a u x o u p e u connus ( t r e a t i n g o f a 
C y a t h o s t o m a , f r o m Anas tadorna a n d Sclerostoma pelecani)," 
' A n n a l e s des Sciences N a t u r e l l e s / 1 8 7 5 . — C o b b o l d , ' T h e Grouse 
Disease, a s t a t e m e n t o f f a c t s t e n d i n g t o p r o v e t h e P a r a s i t i c 
O r i g i n o f t h e E p i d e m i c / L o n d o n , 1 8 7 4 . — I d e m , L e t t e r i n t h e 
' F i e l d / Sept . 9, 1 8 7 2 . — I d e m , " C o n t r i b u t i o n s t o o u r K n o w l e d g e 
of t he Grouse Disease, w i t h d e s c r i p t i o n o f a n e w Species o f 
E n t o z o o n , " ' V e t e r i n a r i a n , ' M a r c h , 1873 ; see also an a r t i c l e 
(by B r u d e n e l l C a r t e r ) i n t h e ' T i m e s ' f o r Sep t . 5, 1 8 7 4 ; r e p r . 
i n t h e ' V e t e r . / O c t . , 1 8 7 4 . — I d e m , " R e m a r k s o n t h e E n t o z o a 
of t he C o m m o n F o w l a n d o f G a m e - b i r d s , especia l ly i n r e l a t i o n 
t o t h e Grouse Di sease , " t h e ' F i e l d / Sept . 14, 1867 , a n d ' B r i t . 
Assoc. R e p . , ' 1 8 6 7 . — I d e m , " O n Sc l e ros toma a n d t h e Disease 
i t occasions i n B i r d s , " ' L i n n . Soc. P r o c . / 1861 ; r e p r . i n t h e 
' F i e l d / J u n e 2 2 , 1 8 6 1 , a n d i n ' E d i n . V e t . R e v . / v o l . i i i , 
p . 439 , 1 8 6 1 , also i n T e g e t m e i e r ' s w o r k on ' P o u l t r y / see also 
a c o m m e n t o n " Gapes , " b y " U m b r a , " i n t h e ' F i e l d / J u n e 29 , 
1 8 6 1 . — I d e m , " P a r a s i t e s f r o m t h e Z o o l o g i c a l G a r d e n s , " ' I n t e l 
l e c t u a l O b s e r v e r / 1 8 6 2 . — I d e m , " N o t e s o n E n t o z o a (species 
N o s . 1 , 7, 9, 1 2 ) , " i n ' Z o o l . Soc. P r o c . / 1 8 7 3 - 7 6 . — I d e m , 
' L i n n . Soc. T r a n s . / 1 8 5 8 . — I d e m , " O n E n t o z o a o f B i r d s a n d 
Fishes , c o l l e c t e d b y M r Char les W D e v i s , " ' Z o o l . Soc. P r o c . / 
1 8 6 5 . — I d e m , " N o t e o n E n t o z o a i n t h e C r e s t e d G r e b e , " t h e 
' F i e l d / M a r c h 29 , 1 8 7 3 . — C o l q u h o u n , W., ' R e m a r k s o n t h e 
decrease o f Grouse , a n d o n t h e Grouse Disease ( G a p e s ) / 
E d i n b u r g h , 1858 ; see also a n o t i c e i n f E d i n . V e t . R e v . / v o l . i , 
A p r i l , 1 8 5 9 . — C r i s p , E., " N o t e o n H y d a t i d s i n an o l d H o n d u r a s 
T u r k e y , " ' P a t h . Soc. T r a n s . / 1 8 6 3 . — I d e m , " O n S c l e r o s t o m a , " 
' R e p . o f P a t h . S o c . / i n ! M e d . T i m e s a n d G a z . / O c t . 26 , 1876, 
p . 4 7 1 . — I d e m , " N o t e o n F i l a r i a i n t h e H e a r t o f a P e r e g r i n e 
F a l c o n , " ' P a t h . Soc. T r a n s . , ' 1 8 5 4 . — D a v a i n e , ' S y n g a m e de l a 
t r a c h e c / p . 37 , a n d ' S y n o p s . ' c x i v , i n b i s ' T r a i t e . ' — D e v i s , C. W 
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(see C o b b o l d ) . — D i e s i n g , ' Re v i s . der M y z e l m i n t h e n / A b t b e i l . 
" T r e m a t . , " 1 8 5 8 . — I d e m , " T a p e w o r m f r o m Podiceps , " i n b is 
' Z w a n z i g A r t e n v o n Cepha loco ty l een / W i e n , 1 8 5 6 . — I d e m , see 
var ious species i n b i s ' R e v i s i o n e n / g i v e n i n B i b l . N o . 5 8 . — 
Dames, G. J. L., " O n T a p e w o r m i n B l a c k b i r d s / ' l e t t e r t o the 
' L a n c e t / June 9, 1877, p . 8 6 3 . — F a r q u k a r s o n , B., " T h e 
Grouse Disease (due t o a contagious f e v e r ) / ' l e t t e r t o t h e 
' L a n c e t / Sept., 1 8 7 4 . — F e r g u s s o n , J., " O n Grouse D i sea se / ' 
l e t t e r i n the ' T i m e s / J u l y 16, 1878 .—Gent le s , T. W., " T a p e 
w o r m i n B i r d s , " l e t t e r t o the ' L a n c e t / J an . 18, 1868, p . 106. 
— E a l l e r , G., " F reyana u n d P icob ia , zwe i neue M i l b e n g a t -
t u n g e n , " i n ' Sieb. u . K o l l . Z e i t s c h . / 1877, s. 1 8 1 . — J o h n s t o n , 
D., " On the Grouse Disease," l e t t e r i n the ' L a n c e t / Sept. 20, 
1873, p . 4 4 1 . — K r a b b e , ' B i d r a g t i l K u n d s k a b o m Fuglenes 
Baendelorme/ Copenhagen, 1869 (contains a s u m m a r y i n F r e n c h , 
'Recherches sur les Tenias des O i s e a u x ' ) . — L i n s t o w , 0. von, 
" E n t h e l m i n t h o l o g i c a " ( c o n t a i n i n g descr ip t ions a n d notes on 
w o r m s f r o m b i r d s , fishes, rep t i les , a n d m o l l u s k s ) , ' A r c h i v f i i r 
N a t u r g e s c h i c h t e / 1 8 7 7 . — I d e m , " N e w F l u k e s (Bist. vitellatum 
a n d D. macrophallus) f r o m Totanus hypoleucus, a n d D. ccelebs 
f r o m F r i n g i l l a , " Beobacht . i n ' A r c h . f . N a t u r g . , '1875, s. 1 8 9 -
1 9 3 . — M a c l a g a n , " N o t e on the Grouse Disease," ' P r o c . R o y . 
Soc. of E d i n . / A p r i l 20, 1874, p . 3 7 8 . — M a r i o n , " Rev i s . des 
N e m a t . d u Gol fe de M a r s e i l l e s , " ' C o m p t . R e n d u s / 1875 .— 
Megnin, P . , " O n H a r p i r h y n c h u s a n d o the r M i t e s , " i n ' Rev . f . 
T h i e r h e i l k . / Oct . , 1878, s. 1 4 6 — Idem, " M e m o i r e sur les Chey-
le t ides Parasites (P icobia , & c . ) , " ' J o u r n . d ' A n a t . et de P h y s i o l . / 
1878 ; see also ' Rev . f . T h i e r h i e l k . / Sept., 1878 et seq.—Molin, 
i n his var ious monographs (quoted i n B i b l . N o s . 54, 56, a n d 
e l s ewhere ) .—Montagu , G., " A c c o u n t o f a species of Fasciola 
w h i c h infes t s the Trachea of P o u l t r y , w i t h a mode of C u r e , " 
' M e m o i r s of the W e r n e r i a n N a t . H i s t . Soc., ' v o l . i , p . 194, 
1 8 1 1 . — P e r r i e r , ' O n S y n g a m u s ' (b rochure , Pa r i s , 1875) .— 
Pulteney, B., " O n Ascar ides discovered i n Pelicanus carbo and 
P . cristatus," ' L i n n . T r a n s . / v o l . v , 1800, p . 2 4 . — B o l l , " B e i t r a g . 
zur E n t w i c k e l u n g s g e s c h i c h t e der Taenien," ' V e r h . d . W i i r z b . 
p . m . Ges . / B d . i i i , 1852, s. 5 1 . — S a n d e r s o n , J. B., " O n Grouse 
Disease," ' B r i t . M e d . J o u r n . / M a y 15, 1 8 7 5 . — S m a l l , M., 
" W o r m s i n the Eyes of Geese," f r o m the ' I r i s h F a r m e r ' s Gaz . / 
i n the ' V e t e r i n a i n a n / 1862, p . 1 9 . — T a i t , L., " T a p e w o r m i n 
B i r d s , " l e t te r s t o the ' L a n c e t ' f o r Jan . 25 , 1868, p . 145, a n d 
F e b . 8, 1868, p . 2 1 4 ; see also " P e d i c u l u s , " ibid., p . 180 .— 
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Tegetmcier, " O n t h e Grouse D i s e a s e / ' i n t h e ' F i e l d / Sept . 12 , 
1 8 7 4 . — T h i c k , " L e t t e r o n t h e C u r e o f G a p e s / ' i n ' L a n d a n d 
W a t e r / A u g . , 1867 , p . 7 7 . — V a u g h n n, " T h e Grouse D i sease , " 
i n t h e ' F i e l d / A u g . 23 , 1 8 7 3 . — V i l l o i v , A., " S u r les m i g r a t i o n s , 

e t les M e t a m o r p h o s e s des T r e m a t o d e s , " ' C o m p t e s R e n d u s / 
1875 , a n d ' A n n . N a t . H i s t . / 1875 ( c h i e f l y o n flukes o f t h e 
sea - la rk , Tringa alpina).—Idem, " S u r l e sys t . n e r v e a u , " & c , 
ibid., 1 8 7 5 . — I d e m , " O n t h e H e l m . F a u n a o f t h e Coast o f 
B r i t t a n y ( c h i e f l y f r o m b i r d s ) , " ' A n n . N a t . H i s t . / f r o m ' C o m p . 
R e n d . / 1875, p . 1098, a n d f r o m ' A r c h , de Z o o l . E x p e r i m . e t 
g e n . / 1 8 7 5 . — I d e m , " S u r l ' a p p a r e i l des T r e m a t o d e s (Hist. 
insigne)," ' C o m p t . R e n d . / 1 8 7 5 . — W e d J , K., ' A n a t o m i s c h e B e o -
b a c h t u n g e n uebe r T r e m a t o d e n / W i e n , 1858 ( con ta ins e x c e l l e n t 
d e s c r i p t i o n s o f n u m e r o u s flukes, c h i e f l y f r o m b i r d s ) . — W e s t w o o d , 
J. 0., " N e w F l e a o n a F o w l ( S a r c o p s i l l u s ) , " ' E n t o m . M o n t h . 
M a g . , ' x i , p . 246 , 1 8 7 5 . — W i e s e n t h a l , A., " A c c o u n t o f a Pa ra s i t e 
i n f e s t i n g t h e T r a c h e a o f F o w l s a n d T u r k e y s i n A m e r i c a , " ' M e d . 
a n d P h y s . J o u r n . / v o l . i i , p . 204 , 1 7 9 9 . — Wyman, " O n E u s t r o n -
g y l i w i t h i n t h e C r a n i u m o f W a t e r - T u r k e y s , " ' P r o c . B o s t o n 
N a t . H i s t . S o c . / 1 8 6 8 . — Y o u a t t , " O n a V e r m i n o u s Disease i n 
P o u l t r y " ( b e i n g a l e t t e r t o h i m ) , ' V e t e r i n a r i a n , ' p . 648 , 1840. 
— Z e l l e r , " O n L e u c o c h l o r i d i u m , " f r o m ' Z e i t s c h . f . w issensch . 
Z o o l . / 1874 , s. 564 , a n d f r o m ' B i b l . U n i v . B u l l e t . S c i . / 1874, 
p . 366 , i n ' A n n . N a t . H i s t . / F e b . , 1875. 

P A R T I I ( R E P T I L I A ) . 

M u c h t h a t I have a d v a n c e d i n respect o f t h e p a r a s i t i s m o f 
b i r d s h o l d s g o o d i n t h e case o f r e p t i l e s . I c anno t r e c a p i t u l a t e . 
T h e saur ians , o p h i d i a n s , a n d che lon ians are e x t e n s i v e l y i n f e s t e d , 
b u t i n t h i s respec t t h e a m p h i b i a n f r o g s , toads , a n d sa lamanders 
are p r o b a b l y t h e m o s t v i c t i m i s e d . I f , on t h e one h a n d , c o m 
p a r a t i v e l y f e w t a p e w o r m s have been f o u n d i n r e p t i l e s , i t m a y , 
o n t h e o t h e r h a n d , b e sa id t h a t t h e E c h i n o r h y n c h i come i n t o 
p r o m i n e n c e , c a u s i n g ser ious i n j u r y t o r e p t i l i a n hosts . Serpents 
a n d chameleons are p a r t i c u l a r l y l i a b l e t o have t h e i r l u n g s 
i n f e s t e d b y acan thocepha lous entozoa, these o rgans b e i n g also 
a t t a c k e d b y pen tas tomes . I have r ece ived ev idence o f f a t a l 
e p i z o o t y a m o n g s t chameleons f r o m t h i s source ; a n d I have been 
r eques t ed t o sugges t a r e m e d y . T o p r e v e n t o u t b r e a k s o f 
en tozoa l disease is one t h i n g ; t o o f f e r a r a d i c a l cure w h e n t h e 
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parasites are f i r m l y anchored w i t h i n the p u l m o n a r y organs is 
qu i t e another ma t t e r . 

A s r e m a r k e d i n m y ' E n t o z o a / t h e t rematodes d isp lay a grea t 
p a r t i a l i t y f o r ba t rachians , more t h a n h a l f a dozen d i f f e r e n t 
species of f l u k e b e i n g k n o w n to i n f e s t t he c o m m o n f r o g . F l u k e s 
are l i k e w i s e t o l e r ab ly abundan t i n the saur ian a n d che lon ian 
rep t i l es . I r e g r e t t h a t I cannot f i n d space so m u c h as to enu
mera te the species. A s one w o u l d n a t u r a l l y expect , t he f r o g 
has been exhaus t ive ly anatomised a n d examined f o r entozoa, 
a n d i t was t h i s creature t ha t supp l ied L e u c k a r t a n d M e c z n i k o w 
w i t h the mater ia ls w h i c h l e d to t h e i r w e l l - k n o w n discovery 
and cont roversy respec t ing the development , d i m o r p h i s m , and 
par thenogenet ic phenomena e x h i b i t e d b y Ascaris nigrovenosa. 
I cannot g i v e the fac ts i n de ta i l . Female examples of the w o r m 
l i v e i n the l u n g s o f the f r o g . T h e i r y o u n g , as embryos , pass 
i n t o the damp ear th a n d m u d , where t h e y g r o w up i n t o 
sexua l ly -mature f o r m s d i f f e r e n t f r o m the paren t w o r m s f o u n d i n 
the f r o g . These f r e e a d u l t w o r m s , male a n d female , produce 
r h a b d i t i f o r m embryos w h i c h present characters of t h e i r o w n 
and a t t a i n a ce r ta in stage of g r o w t h . A t t h i s stage t hey 
are conveyed i n t o the l ungs of the f r o g where t hey a r r ive at 
sexual m a t u r i t y . A s there are no male w o r m s i n the f r o g , i t is 
p robable t ha t the embryos of these parasi t ic females are agamo-
gene t i ca l ly p roduced b y i n t e r n a l b u d d i n g , t h e sexual in f luence 
of the f ree males b e i n g , as i t were , c o n t i n u e d o n w a r d w i t h o u t 
ac tual contact w i t h the paras i t i c females . A m o n g s t the 
i n t e r e s t i n g parasites of the f r o g one m u s t also m e n t i o n Amphi
stoma subclavaium and Polystoma intergerrimum. T h e f o r m e r 
w o r m resides i n the l a rge in tes t ine a n d the l a t t e r i n the u r i n a r y 
b ladder . T h e larvae (Cercaria diplocotylea) of t h i s amphis tome 
reside i n or u p o n the body of water - sna i l s , and , l i k e the 
cercar ian larvae of p o l y s t o m a , t h e y are f u r n i s h e d w i t h eyes. I 
state t h i s f a c t on t h e a u t h o r i t y of Pagenstecher ; and , since I 
cannot devote a special sect ion to the entozoa o f m o l l u s k s , 
I repeat, i n pa r t , t he va luab le resul ts w h i c h Pagenstecher 
pub l i shed m a n y years back a n d w h i c h have a pe rmanen t va lue 
i n r e l a t i o n to the o r i g i n of pa ras i t i c diseases r e s u l t i n g f r o m 
f lukes . I n the m e m o i r quo ted be low, Pagenstecher g ives the 
f o l l o w i n g conclusions (SchlussbemerJcungen) : 

" (a).—The eggs of the t r e m a t o d a v a r y i n respect of size, 
f o r m , and color , b e i n g e i the r f u r n i s h e d o r n o t w i t h a l i d , a n d 
a c c o r d i n g l y d i s t i ngu i shab l e . I n t h e m a t u r e c o n d i t i o n they 
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c o n t a i n a c i l i a t e d o r a n o n - c i l i a t e d e m b r y o o f u n e q u a l g r o w t h , 
t h i s e m b r y o p a r t l y i n c r e a s i n g i n size even a f t e r i t s b i r t h . I n 
v a r i o u s conce ivab l e w a y s t h e eggs themse lves , o r t h e e m b r y o s 
w h i c h have q u i t t e d t h e i r shel ls , a r r i v e i n a n d u p o n t h e bod ies o f 
m o l l u s k s , w h e r e t h e y are c o n s e q u e n t l y f o u n d . I n t h i s s i t u a t i o n 
t h e e g g opens , o r t h e c i l i a t e d c o v e r i n g decays, a n d t h e c o n t a i n e d 
mo t ion l e s s g e r m — w h i c h i n i t s e l f o f f e r s n o d i s t i n c t i v e charac
t e r s — h a v i n g become f r e e , g r o w s i n t o a nu r se , o r f o r m s severa l 
nurses w i t h i n i t s e l f . 

" (b).—Whilst some o f t h e t r e m a t o d e s d i s p l a y a h i g h l y 
o r g a n i s e d n u r s e c o n d i t i o n , o thers e x h i b i t o n l y a s i m p l e k i n d o f 
ge rm-sac . B o t h f o r m s , never the less , appear t o occur i n one 
a n d t h e same species, p r o b a b l y d e p e n d i n g u p o n e x t e r n a l causes. 

" ( c ) . — T h e o r g a n i s e d nurses (or rediae, as t h e y are t e r m e d ) 
have a m o u t h a n d a s t r o n g l y m a r k e d m u s c u l a r oesophagus, 
w h i c h i s c o n t i n u e d i n t o a s h o r t o r p r o l o n g e d , s i n g l e , b l i n d 
i n t e s t i n e , o r t h e l a t t e r m a y be d o u b l e . T h e e x p u l s i o n o f 
an ima l s deve loped w i t h i n t h e m I have o n l y seen t o t a k e p lace 
t h r o u g h an o p e n i n g at t h e h i n d e r e x t r e m i t y . O l d rediae lose 
t h e i r s t r u c t u r e . I d i d n o t observe any vascu la r s y s t e m . T a i l e d 
t r e m a t o d e larvae (Cercariae), as w e l l as rediae themse lves , are 
deve loped w i t h i n t h e rediae, t h i s v a r i a t i o n o f n u r s e - c o n t e n t s 
p r o b a b l y d e p e n d i n g on t h e season. 

" (d).—No i n d e p e n d e n t n e w germ-sacs are deve loped w i t h i n 
t h e s i m p l e u n o r g a n i s e d germ-sacs ( sporocys t s ) , a n d o n l y such 
t r e m a t o d e larvae as are capable o f a r r i v i n g a t sexua l m a t u r i t y 
are f u r n i s h e d w i t h specia l appendages . 

" (&).—When t h e i m m a t u r e con ten t s o f b o t h nur se f o r m s 
(i.e. o f sporocys ts a n d rediae) are a c c i d e n t a l l y set f r e e , a n d are 
s i t u a t e d w i t h i n t h e o r g a n s o f n u t r i t i o n o f t h e l i v i n g hos t , t h e n 
t h e y appear p r e p a r e d t o deve lop themse lves anew i n t o nur se 
f o r m s ; a n d , m o r e o v e r , cercariae whose d e v e l o p m e n t has n o t y e t 
a t t a i n e d a d e f i n i t e s t a g e — a n d even t h e i r t a i l s a l so—appear t o 
e n j o y a s i m i l a r c a p a c i t y . Some nurses are l i k e w i s e capab le o f 
m u l t i p l i c a t i o n b y d i v i s i o n a n d b u d d i n g . 

" (f).—Some germ-sacs have t h e p r o p e r t y o f d e v e l o p i n g 
w i t h i n themse lves c e r c a r i a - l i k e l a r v a e — w h i c h are d i f f e r e n t f r o m 
t h e t r u e c e r c a r i a e — f r o m whose b o d y t h e d e v e l o p m e n t o f a 
dystonia m a y t a k e p l ace , w h i l e t h e i r s i n g l e o r d o u b l e t a i l - l i k e 
appendages i n a l l cases deve lop anew i n t o germ-sacs . T o t h i s 
class b e l o n g Bucephalus a n d Distoma duplicatum. 

" (q).—All t h e ce rca r ia a t p resen t k n o w n are d e s t i t u t e o f 
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eyes, b u t o tber f o r m s of t r ematode larvae are f u r n i s h e d w i t h 
v i s u a l organs. A c c o r d i n g l y , I never f o u n d eyes i n y o u n g 
d i s tomata w h i l s t t h e y were i n t h e i r las t d w e l l i n g - p l a c e , b u t eyes 
are ce r t a in ly present i n the y o u n g f o r m s of Polystoma a n d 
Amphistoma. The suppos i t ion t h a t a spontaneous w a n d e r i n g 
is associated w i t h eyes is n o t ye t c o n f i r m e d i n m y exper ience. 

"(h).—As a means of d i s t i n g u i s h i n g t h e d i f f e r e n t f o r m s o f 
Cercariae, amongs t o ther i nd i ca t ions , t h e i r places of d w e l l i n g 
m a y be u s e f u l , because each m o l l u s k o n l y harbors a l i m i t e d 
n u m b e r of species. N o t w i t h s t a n d i n g , Professor F i l i p p i is i n 
e r ror i f he believes t h a t every species of m o l l u s k carr ies o n l y a 
s ingle a r m e d f o r m of cercaria. A m i g r a t i o n o f t h e cercaria is 
indispensable to i t s p e r f e c t i o n . 

" (i).—Many l a r v a l t rematodes f o r m cysts r o u n d themselves, 
p r o b a b l y b y means of a special o r g a n of secret ion, a n d also b y 
t h e epidermis . T h e i r f u t u r e des t iny necessitates t h i s . The 
sporocysts appa ren t ly f u l f i l t owards the larvae, w h i c h are deve
loped w i t h i n t h e m , a s imi l a r purpose, name ly , a p r o t e c t i o n 
against the s tomachal d iges t ion of the new host . I n the pupa 
c o n d i t i o n the deve lopment o f the l a rva , w h i c h has n o w t h r o w n 
off the t a i l , makes grea te r or less progress , a c c o r d i n g as to 
whe the r i t is su r rounded b y n o u r i s h m e n t o r no t . I n pa r t i cu la r , 
w h i l e i n th i s stage, the d i f f e r e n t k i n d s of hooks f o r m i g r a t o r y 
purposes make t h e i r appearance, a lways , w i t h o u t d o u b t , a f t e r 
the shedd ing of the s k i n . O the r t rematodes pass t h r o u g h t h i s 
tai l- less s e x u a l l y - i m m a t u r e stage w i t h o u t any cys t . I have n o t 
ye t seen any l a r v a l t r ema tode f o r m s w h i c h h a d been p roduced 
i n sporocysts or rediae w i t h o u t appendages ; t h e y appear t o 
occur, nevertheless. 

" (k).—As the larvae ex i s t o n l y i n a f e w hos t s—and mos t o f 
t h e m d w e l l o n l y i n one species o f an imal—so, also, t h e con
t i n u e d progress t owards sexual m a t u r i t y o n l y succeeds i n the 
case of ce r t a in w e l l - d e f i n e d l a r v a l o rgan i sms , b u t t h e d ige s t i on 
of the cysts a n d l i b e r a t i o n of the larvae m a y be accompl i shed i n 
var ious an imals . 

" (I).—The a r m e d Cercariae appear t o be larvae of t h e spine-
covered dis tomes of a m p h i b i a ; f o r , as examples , t h e Cercaria 
omata becomes t r a n s f o r m e d i n t o Distoma clavigerum, and*(7. 
armata i n t o Distoma endolobum ; t he Dist. duplicatum a n d 
Cere, diplocotylea are, apparen t ly , t h e j u v e n i l e f o r m s of Dist. 
cygnoides a n d Amphistoma subclavatum. T h e Dist. echiniferum 
of Pa lud ina c o u l d ne i the r be advanced i n d e v e l o p m e n t i n t h e 
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f r o g o r d u c k , n o r c o u l d a l l t h e o t h e r larvae w h i c h I s u b j e c t e d t ( 
e x p e r i m e n t b e d e v e l o p e d e i t h e r i n t h e g r e e n o r b r o w n frogs. 

" (m).—When y o u n g t r e m a t o d e s a r r i v e a t t h e r i g h t p lace f01 
t h e i r m a t u r a t i o n , t h e n t h e m a l e g e n e r a t i v e s t r u c t u r e s develop 

b e f o r e t h e f e m a l e o rgans , a n d i n t h e subsequent excess o f egg 
p r o d u c t i o n t h e f o r m a n d s t r u c t u r e o f t h e a n i m a l become! 
o b l i t e r a t e d . 

" (n).—The y e l k - m o l e c u l e s s u r r o u n d i n g t h e g e r m i n a l vesicle 
are n o t d i r e c t l y t r a n s f o r m e d i n t o an e m b r y o . " 

A s r e g a r d s t h e acan thocepha lous paras i tes o f r e p t i l e s , I m a y 
observe t h a t Echinorhynchus anthuris is v e r y c o m m o n i n t h t 
lesser w a t e r n e w t (Lissotriton punctatus). I n t h e accompany
i n g i l l u s t r a t i o n ( F i g . 76) I have r e p r e s e n t e d t h e free ova r i an 

FIG. 76. —Echinorhynchus anthuris. 1, Attached to the intestine; 2, specimen enlarged; 
3, ovarian vesicle, including germs; 4, germs in various stages; 5, vesicle with germs 
more advanced; 6, 7, eggs in their capsules; 8, free egg. Original. 

e g g - b e a r i n g bodies , t h e d e v e l o p m e n t o f t h e o v u m , a n d the 
a d u l t w o r m s . F o r a n a t o m i c a l de ta i l s , h o w e v e r , I m u s t r e f e r to 
m y ea r l i e r t r ea t i se ( ' E n t o z o a / p . 100 et seq.). 

A m o n g s t t h e species o f entozoa t h a t w e r e f o u n d b y me at the 
Z o o l o g i c a l Soc i e ty ' s M e n a g e r i e I m a y m e n t i o n Distoma coro-
nariuni a n d Ascaris lineata, f r o m t h e i n t e s t i ne s o f Alligator 
mississippiensis; Dist. Boscii, f r o m an A m e r i c a n snake (Coluber); 
an i m m a t u r e nema tode , f r o m t h e h e a r t o f Coluber Blumen-
bachii; a n d Echinorhynchus in tier us, a t t a c h e d t o t h e in t e s t ines of 
a s n a p p i n g t u r t l e (Chclydra serpentina). I m a y a d d t h a t the 
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lungs of the a l l i g a t o r also conta ined examples of D i e s i n g ' s 
Pentastoma oxycephalum. A n E g y p t i a n hooded snake (Naia 
haje), w h i c h d i ed at the Zoo log i ca l Gardens i n 1859, f u r n i s h e d a 
new species of pentastome (P . multicinctum). D r George H a r l e y 
descr ibed a n d anatomised th i s w o r m w i t h r e m a r k a b l e care. 
T o H a r l e y ' s m e m o i r P r o f . L e u c k a r t d i d ample j u s t i ce i n h is 
w o r k on the ' Pentas toma. ' Several new species of r e p t i l i a n 
entozoa have r ecen t ly been descr ibed b y D r v o n L i n s t o w ; a n d 
D r Solger has f o u n d a new t r i chosome (21 recurvum) beneath the 
s k i n of a y o u n g crocodi le (p robab ly Groc. acutus). F o r f u r t h e r 
pa r t i cu l a r s I r e f e r t o the rev i sed descr ip t ions a n d addi t ions 
b y D i e s i n g , M o l i n , Schneider , a n d o ther sys temat is ts . 

B I B L I O G R A P H Y ( N O . 5 8 ) . — B a i r d , W., " D e s c r i p t i o n of a new 
En tozoon f r o m the D i a m o n d Snake , " i n ' Proceed. Z o o l . S o c ' 
f o r 1865, p . 58, and i n ' A n n . N a t . H i s t . ' f o r J u l y , 1865, p . 52. 
— B l a n c h a r d , " On P o l y s t o m a , " ' A n n . des Sc i . N a t . , ' 3e ser., 
v i i i , p . 3 3 1 . — C a n t o n , E., " A n account of some Parasites 
a t tached to the Conjunct ivae o f the T u r t l e ' s E y e s , " ' Quar t . 
J o u r n . M i c r . Sc i . , ' a n d ' D u b l i n M e d . Press, ' 1861 ( w i t h r e m a r k s 
b y m y s e l f ) . — C o b b o l d , ' N o t e s , ' & c . (1. c , B i b l . N o . 57 ) , and 
i n ' L i n n . Trans . , ' 1 8 5 7 . — C r i s p , E., " N o t e on Cys t i ce rc i and 
T r i c h o c e p h a l i f r o m an A l l i g a t o r , " ' P a t h . Soc. T rans . , ' 1854 .— 
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m a t o d e n l a r v e n u n d T r e m a t o d e n / H e i d e l b e r g , 1 8 5 7 . — S i b b a l d , 
J., " O n t h e Nematoideum natricis," ' P a t h . Soc. T r a n s . / v o l . v i i i , 
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' A r c h . f . N a t u r g . / 1 8 7 7 . — V a l e n t i n , " O n Paras i tes i n t h e 
B l a d d e r o f t h e F r o g " ( f r o m ' R e p e r t o r i u m ' ) , i n ' M i c r . J o u r n . 
a n d S t r u c t . R e c o r d / 1842, p . 1 8 3 . — V o g t , C, " O n F i l a r i a i n 
the Vessels o f t h e F r o g , " f r o m ' M i i l l e r ' s A r c h i v / i n ' M i c r . 
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B e i t r a g z u r K e n t n i s s de r P o l y s t o m e n , " ' S ieb . u n d K o l l . Z e i t -

s c h r i f t / 1875 . 

PART III (PISCES). 

Swarms of entozoa infest fishes, and it is hard to say 
w h e t h e r t h e y are less n u m e r o u s i n t h e i n h a b i t a n t s o f f r e s h 
w a t e r t h a n i n those o f sal t w a t e r . M o r e a t t e n t i o n has been 
p a i d t o t h e h e l m i n t h s o f t h e fishes t h a n t o t h e i n t e r n a l paras i tes 
of b i r d s a n d r e p t i l e s , consequen t ly , t h e n u m b e r o f k n o w n 
species m u s t be e s t i m a t e d b y m a n y h u n d r e d s . I n l i k e m a n n e r 
a g r e a t dea l has been w r i t t e n r e s p e c t i n g t h e ectozoa o f fishes. 
These paras i tes , o f t e n c a l l e d fish-lice, b e l o n g c h i e f l y t o t h e 
h a u s t e l l a t e d crus taceans , a n d are b e t t e r k n o w n b y t h e t i t l e o f 
Epizoa. N o a c c o u n t o f t h e m can be a f f o r d e d i n t h i s t r ea t i se , 
b u t some t r i f l i n g n o t i c e o f t h e l i t e r a t u r e o f t h e s u b j e c t w i l l be 

g i v e n b e l o w . 
A b o u t a h u n d r e d d i s t i n c t species o f fluke have been d e s c r i b e d 

as i n f e s t i n g fishes. N o t m a n y of these w o r m s possess m o r e 
t h a n a z o o l o g i c a l i n t e r e s t ; never the less , f r o m t h a t p o i n t o f v i e w 
c e r t a i n t y p e s are v e r y cu r ious . M o s t o f t h e species d w e l l i n 
t h e s t o m a c h a n d i n t e s t i ne s , b u t , as m o r e o r less r e m a r k a b l e 
e x c e p t i o n s , I m a y m e n t i o n Distoma seriate i n f e s t i n g the k i d n e y -
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of Salmo umbla, B. longum ( L e i d y ) f r o m t h e p h a r y n x of Esox 
estor, D. polymorphum f r o m the u r i n a r y b ladder o f the c o m m o n 
p i k e (Esox Indus), D. obesum f r o m the g a l l b ladder of Salminius 
a n d o ther B r a z i l i a n fishes (Xiphostoma, Leporinus), B. tornatum 
at tached to the g i l l s of Goryphcena liippuris, B. rosaceum a t t ached 
to the palate of Lota communis, a n d B. contortum a t t ached t o 
the g i l l s of Orthagoriscus mola. M o s t o f t h e f o r m s f o u n d 
encysted are s e x u a l l y - i m m a t u r e w o r m s . T o these b e l o n g 
B. annuligerum, f o u n d b y N o r d m a n n i n cysts i n t h e v i t r eous 
h u m o u r of the eye of the pe rch (Perca fluviatilis), and B. embryo 
f r o m the l i v e r and p e r i t o n e u m of Acerina vulgaris. One of t h e 
l a rges t a n d most r emarkab l e of t h e f lukes i n h a b i t i n g mar ine 
fishes is the Bistoma clavatum, f o u n d by Ti les ius i n t h e s tomach 
of Pelamys, b y P o h l i n Thynnus, a n d b y Bosc i n Goryphcena. 
I n the las t -named fish i t has been f o u n d a d h e r i n g t o t h e g i l l s , 
i n t he l i v e r , a n d i n t h e in tes t ines . I n A u g u s t , 1 8 6 5 , 1 ob t a ined 
t h i s parasi te f r o m a sword - f i sh (Xiphias gladius), a n d i n the 
same piscine host I also f o u n d examples o f f o u r o ther species 
of h e l m i n t h s (Tetrarhynchus attenuatus, scolex of another t e t r a -
r h y n c h , Bothriocephalus plicatus, Ascaris incurva). B e l i e v i n g 
Bistoma clavatum t o represent several f o r m s h i t h e r t o r e g a r d e d as 
d i s t i nc t , I append a f e w pa r t i cu l a r s r e spec t ing i t . F i v e examples 
o f t h i s w o r m were ob ta ined b y me f r o m the s tomach of a s w o r d -
fish. Genera l ly t hey v a r i e d i n l e n g t h f r o m f o u r l ines to t w o 
inches. T h e y d i f f e r e d somewhat i n shape, b u t a l l h a d t h e so-
ca l led head a n d neck d i r ec ted backwards . B e l o w t h e v e n t r a l 
sucker the t w o la rges t specimens were d i s tended w i t h eggs 
a n d b l ack p i g m e n t . A l l of t h e m l i k e w i s e e x h i b i t e d more o r 
less w e l l - m a r k e d transverse rugas, t h e las t r i n g s u r r o u n d i n g 
an o r i f i ce w h i c h represented the o u t l e t o f a l a rge con t r ac t i l e 
vesicle. The eggs averaged s y i n l e n g t h . 

W h e n r e v i s i n g the entozoa of the M u s e u m of the R o y a l 
Col lege of Surgeons I encountered m a n y parasi tes w i t h o u t 
labels a t tached. A m o n g s t these were several flukes, w h i c h , 
t h o u g h d i f f e r i n g f r o m each o ther i n size a n d shape, appeared t o 
be i den t i c a l . One of these specimens t u r n e d ou t t o be the 
p a r t i c u l a r Bistoma clavatum descr ibed a n d figured b y Professor 
O w e n i n the ' Z o o l o g i c a l Socie ty ' s Transac t ions . ' Several of 
the others I made out t o be p a r t o f a series c o n t r i b u t e d b y M r 
George B e n n e t t , w h o also gave specimens t o the B r i t i s h 
M u s e u m , b u t the College M u s e u m stores con ta ined y e t a t h i r d 
g r o u p of specimens of unce r t a in h i s t o r y . T h e l a r g e fluke 
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d e s c r i b e d b y P r o f . O w e n was f o r m e r l y i n t b e c o l l e c t i o n o f t h 
R e v . L a n s d o w n G u i l d i n g . I n D r B a i r d ' s ca ta logue the spec imen 
p r e s e n t e d b y M r B e n n e t t are s t a t ed t o have come f r o m t h 
s t o m a c h o f a b o n i t o , a n d p r o b a b l y M r G u i l d i n g ' s spec imen 
m a y be r e f e r r e d t o t h e same " h o s t . " B e t h a t as i t m a y , t i n 
spec imens d i f f e r f r o m each o t h e r i n a v e r y s t r i k i n g manne r 
I n t h e y e a r 1730 M . G a r s i n first d e s c r i b e d t h i s w o r m u n d e r t h i 
g e n e r i c t i t l e o f Himdinella. H e says : — u Ce t insec te t i r e di 
l ' e s tomac de l a B o n i t e ne v e c u t q u ' e n v i r o n d e u x heures 
E x p o s e a P a i r i l e t o i t l a n g u i s s a n t , e t r e p r e n o i t de l a v i v a c i t i 
dans de 1'eau de m e r . I I d i m i n u a sens ib lemen t de v o l u m i 
p e n d a n t q u ' i l v i v o i t e n c o r e . " M . Gar s in ' s d e s c r i p t i o n i s accom 
p a n i e d b y t h r e e figures. H i s spec imens do n o t appear t o hav< 
exceeded l\" i n l e n g t h . I n 1774 Pa l las d e s c r i b e d a t rematod< 
(Fasciola ventricosa). I t m e a s u r e d t w o inches i n l e n g t h . A l 
t h a t he says r e g a r d i n g i t s source i s as f o l l o w s : — t ( E x A m b o y m 
m i s s u m f u i t s i n g u l a r e hoc m o l l u s c u m , q u o d a d a l i u d q u a m Fas 
c i o l a r u m genus r e f e r r e n o n p o t u i , i n quo quas i g i g a s e r i t . " H< 
r e m a r k s u p o n i t s pa le w h i t e co lo r , a n d no t i ces p a r t i c u l a r l y th< 
s o f t e las t ic b o d y p r o p e r , w h i c h w h e n w o u n d e d gave o u t a dark 
m a t t e r r e s e m b l i n g soot . T h i s m a t e r i a l , w h e n e x a m i n e d w i t l 
t h e m i c r o s c o p e , appeared f r e s h ; i t was n o t t h e r e s u l t o f decom. 
p o s i t i o n . Pa l l a s also g i v e s m a n y o t h e r de ta i l s , a ccompan ied b j 
a figure. I n 1790 M e n z i e s l i k e w i s e de sc r ibed a n d figured i 
fluke a b o u t t w o inches l o n g . H e cal ls i t Fasciola clavata :— 
" I t i s o f w h i t i s h co lo r , s o m e w h a t p e l l u c i d , d i s c h a r g i n g a t its 
m o u t h a b l a c k - c o l o r e d fluid, w h i c h can eas i ly be perceivec 
t h r o u g h i t s b o d y . I have o f t e n f o u n d i t , " he adds, " i n the 
m a w s o f t h e b o n i t o , b e t w e e n t h e t r o p i c s i n t h e P a c i f i c O c e a n / 
N o t w i t h s t a n d i n g t h e s i m i l a r i t y o f d e s c r i p t i o n , M e n z i e s does noi 
appear t o have r e c o g n i s e d t h e i d e n t i t y o f h i s w o r m w i t h t h a i 
de sc r ibed b y Pa l l a s . P r o f . O w e n , h o w e v e r , subsequen t ly estab
l i s h e d t h i s i d e n t i t y , a n d r e f e r r e d t o t h i s species as t h e Fasciola 
clavata sen ventricosa. O n t h e o t h e r h a n d , t h e B r i t i s h M u s e u r r 
C a t a l o g u e represen ts Pal las ' s w o r m as spec i f i ca l l y d i s t i n c t f r o n 
t h a t o f M e n z i e s , b u t as i d e n t i c a l w i t h t h e spec imen descr ibed 
b y P r o f . O w e n f r o m M r G u i l d i n g ' s c o l l e c t i o n . 

I n 1802 Bosc d e s c r i b e d a n d figured a t r e m a t o d e u n d e r the 
t i t l e o f Fasciola fusca. T h i s he o b t a i n e d f r o m t h e in tes t ines 
o f a d o r a d o . I n f o r m i t d i f f e r s c o n s i d e r a b l y f r o m t h e f o r e 
g o i n g species. Bosc ' s d e s c r i p t i o n r u n s as f o l l o w s : — " B r u n e , 
l a p a r t i e p o s t e r i e u r e t r e s - r en f l ee , p resque ova le , l a par t ie 
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anter ieure mince , c y l i n d r i q u e , inegale , avec deux pe t i t s t en ta -
cules en dessous. L e sucoir de Fanus t res g r a n d . " Bosc 
recognised the i d e n t i t y of t h i s w o r m w i t h the Distoma coryphence 
of R u d o l p h i , and systematis ts gene ra l ly have adopted his 
s y n o n y m y . I n the B r i t i s h M u s e u m Catalogue the Fasciola 

fusca and F ventricosa of Pallas are r ega rded as one a n d the 
same species. The existence of t w o smal l tentacles is c e r t a in ly 
pecul ia r . 

I n 1827 N a r d o ob ta ined t w o v e r y l a r g e f lukes f r o m the 
s tomach of a f i s h cap tu red i n the G u l f of V e n i c e d u r i n g the 
m o n t h of September. H e calls the f i s h Prostostegus prototypus, 
w h i c h appears t o be the same as the Luvarus imperialis of 
Rafinesque. One of the parasites, b e i n g f i v e inches i n l e n g t h , 
he named Distoma gigas. H i s d e s c r i p t i o n is as f o l l o w s : — 
" D i s t o m a teres, r u b r u m , r e t r a c t i l e ; poro v e n t r a l i m i n i m o cu jus 
aper tu ra magna, ro tunda , c i l i a ta ; poro ant ico t e r m i n a l i , parvo ; 
col lo b r e v i , r e t r o r s u m d ive rgen te , e x t e n s i l i , apice angusto , bas i 
l a t o ; cauda longa , post ice incrassata et i n apice obtusa oscula 
dona ta . " The a l l eged c i l i a t ed character of the v e n t r a l sucker, 
was perhaps due to a w r i n k l e d state of the l i p . A p a r t f r o m 
t h i s character , I see no reason f o r suppos ing t h i s paras i te t o be 
d i s t i n c t f r o m the Distoma clavatum p r o c u r e d b y M r G u i l d i n g , 
o r the Fasciola ventricosa descr ibed b y Pallas. The in tes t ines 
of t he f i sh ha rbo red another parasi te (D. Baynerianum). 
U n f o r t u n a t e l y , N a r d o gives no f i g u r e of Distoma gigas. I t is 
t he longes t f l u k e k n o w n to science. 

I n the year 1835 Professor Owen commun ica t ed the memoi r s 
a l ready a l luded t o . I n his paper he discussed quest ions r e l a t i n g 
to the s t ruc tu re of Distoma clavatum, a n d t h r e w m u c h l i g h t 
upon i t s ana tomy, b u t I bel ieve t h a t the l a rge " l a t e r a l cavi t ies " 
descr ibed b y Owen are ne i t he r more or less t h a n the somewhat 
u n u s u a l l y d i s tended a l i m e n t a r y caeca. 

I n 1845 D u j a r d i n p laced the w o r m w i t h the t r u e dis tomes, 
ye t , at t he same t i m e , expressed grave doub t s as t o whe the r i t 
were , i n any sense, a f l u k e . " Ce v e r , " he r e m a r k s , " n 'es t 
cer ta inement pas u n d i s tome n i m e m e u n t r ema tode . S i sa 
f o r m e exter ieure et ses deux oscules l u i donnen t quelque ressem-
blance avec les dis tomes, sa s t r u c t u r e musculeuse l a r approche 
davantage des Gord ius , et son t e g u m e n t ressemble a, c e l u i des 
s iponcles ." M . D u j a r d i n e x a m i n e d the specimens preserved 
i n the Par is M u s e u m , and w i t h r e g a r d to one p a r t i c u l a r 
example , descr ibed as " Fasciola , t r ouve dans la m e r de N i c e , " 
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he says, i t p r e sen t s " nne c e r t a i n e a n a l o g i e avec le p r e t e n d u 
Distoma clavatum." D u j a r d i n h i m s e l f was s o m e w h a t p u z z l e d 
b y t h e r e s e m b l a n c e i n q u e s t i o n . H e does n o t appear t o have 
e x a m i n e d f r e s h spec imens , y e t he m e n t i o n s t h e species as 
t o l e r a b l y c o m m o n i n t h e b o n i t o , a n d occas iona l ly p r e sen t i n t h e 
t u n n y . A t a l l events , i t appears t h a t t h e r i g h t l y so -ca l led 
Distoma clavatum i s n o t u n f r e q u e n t l y 
t a k e n f r o m t h e ocean i n t h e f r e e 
s ta te . I n c o n c l u d i n g m y n o t i c e o f 
t h i s r e m a r k a b l e w o r m I can o n l y a d d 
t h a t a f t e r e x a m i n i n g n u m e r o u s spec i 
mens b o t h i n t h e f r e s h a n d p r e s e r v e d 
states, I have f o r m e d t h e o p i n i o n t h a t 
t h e f o l l o w i n g spec i f i c names a l l r e f e r 
t o one a n d t h e same pa ras i t e : — 
Distoma clavatum, R u d o l p h i ; D. cory-
phcencp, R u d . ; D. gigas, N a r d o ; Fas
ciola clavata, M e n z i e s ; F. coryphcena, 
B o s c ; F. coryph. hippuridis a n d F. 
Scombri pelamidis, T i l e s i u s ; F.fusca, 
B o s c ; Hirudinella marina, G a r s i n ; 
H. clavata, B a i r d . I n t h i s l i s t o f s y n o 
n y m s w e m a y p r o b a b l y also i n c l u d e 
R u d o l p h i ' s Distoma tornatum. 

I n a d d i t i o n t o these d i s tomes t h e r e 
are n u m e r o u s p i s c i n e f l u k e s w h i c h 
m a y f a i r l y be r e l e g a t e d t o o t h e r 
genera . T h u s , p r o v i s i o n a l l y , I e le
v a t e d D u j a r d i n ' s sub-genus Echino
stoma i n t o a separa te g e n u s ; a n d o n 
w h a t I cons ide red s u f f i c i e n t g r o u n d s 
I e s t ab l i shed severa l o t h e r n e w gene ra 
f r o m a m o n g s t t h e m o r e cu r ious flukes 
t h a t h a d been d e s c r i b e d as i n f e s t i n g 
fishes (Wedlia, Kollilceria). I n t h e 
genus Echinostoma t h e o r a l s u c k e r i s 
e i t h e r s u r r o u n d e d b y a c i r c l e o f l i t t l e ^ P l b l 8 l l M 
spines, o r i t occupies t h e cen t r e o f a 
d i s k , w h i c h i s c l e f t a t t h e v e n t r a l o r 
a n t e r i o r aspect . I n t h e l a t t e r case 
t h e d i s k is e i t he r b o r d e r e d b o t h l a t e r a l l y a n d above b y spines, 
o r t h e r e are t w o l a r g e l o b e d appendages , whose m a r g i n s are 

FIG. 77.—Echinostoma hispidum. 
Magnified. Original. 
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f u r n i s h e d w i t h spines. I n o ther respects t h i s genus n e a r l y 
corresponds w i t h the distomes, the s imple d iges t ive tubes 
b i f u r c a t i n g i m m e d i a t e l y be low the oesophageal b u l b . T h e speci
m e n of Ech. hispidum here d r a w n ( F i g . 77) was t a k e n b y me f r o m 
the sp i r a l in tes t ine of a s tu rgeon (1855), i n w h i c h f i s h i t occurs 
v e r y abundan t ly . The f i g u r e represents a back v i e w of the 

head a n d a l a t e r a l v i ew of the b o d y , 
t h e neck h a v i n g been s l i g h t l y t w i s t e d . 
T h e v e n t r a l sucker is concealed, b u t 
t h e t ransparency of the s k i n p e r m i t s 
a v i e w of the i n t e r n a l organs . 

A n o t h e r r emarkab le genus, estab
l i shed b y V o n S iebold , is Gastero-
stoma. I n t h i s genus t h e v e n t r a l 
sucker has t a k e n t h e p o s i t i o n usua l ly 
assigned t o t h e o ra l o p e n i n g ; t h e 
l a t t e r b e i n g near the cent re of t h e 
b o d y . T h e d iges t ive caeca also d i s 
appear, l e a v i n g o n l y a shor t sto
macha l c a v i t y , w h i c h r e m i n d s one o f 
the same viscus i n i m p e r f e c t l y or
ganised spoi'ocysts or rediae. W h e n 
G. gracilescens f i r s t came unde r m y 
observa t ion I f o l l o w e d R u d o l p h i i n 
d e s c r i b i n g i t as a d i s tome (B. graci
lescens) . T h e ana tomy of t h e genus 
has been i l l u s t r a t e d b y V o n S iebold ; 
f r o m whose observat ions also i t m a y 
be i n f e r r e d t h a t the larvae are var ious 
f o r m s of Bucephali. P r o f . M o l i n de
scribes the water -vascula r o r r e sp i 
r a t o r y apparatus as c o n s i s t i n g ( i n G. 

jimbriatum) of a b r o a d c e n t r a l t ube , 
o c c u p y i n g the e n t i r e l e n g t h of the 
body and o p e n i n g e x t e r n a l l y at t he t a i l . 

A m o n g s t t h e m o r e r e m a r k a b l e 
fluke-types m a y be m e n t i o n e d V a n 
Beneden 's N e m a t o b o t h r i u m (N. fila-
rina), o c c u p y i n g the b r a n c h i a l c a v i t y 
of Scicena aquila, also LTolostoma 
clavus, f o u n d b y M o l i n i n t h e in tes

t ines of Gadus merlucius, also KolliJceria filicollis, o c c u p y i n g 

FIG. 78.—Gasterostoma gracilescens. 
Magnified. Original. 
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open f o l l i c l e s i n t h e b r a n c h i a l c a v i t y o f Brama Raii. T h e sexes 
i n t h e l a s t - n a m e d genus are d i s t i n c t ; m a l e a n d f e m a l e w o r m s 
t o g e t h e r o c c u p y i n g each c y s t . T h e genus Monostoma is also 
l a r g e l y r e p r e s e n t e d a m o n g s t fishes. P r o f . W e d l f o u n d a species 
(M. Wedlii) o c c u p y i n g f o l l i c l e s i n t h e i n t e s t i n a l m u c o u s m e m 
b r a n e , a n d also a d h e r i n g t o t h e fin r ays o f Rhombus lavis. I 
also f o u n d a species (M. dubium) i n a cys t a t t a c h e d t o t h e 
o v a r y o f Gasterosteus spinachii. S e v e r a l species o f a m p h i s t o -
m a t o i d w o r m s w e r e f o u n d b y N a t t e r e r i n B r a z i l i a n fishes 
(Gataphr actus, & c ) , some o f these r e p r e s e n t i n g d i s t i n c t gene ra 
(Aspidocotylus, Notocotylus), t o w h i c h I f o u n d Sons ino ' s r e m a r k 
able fluke (Gastrodiscus Sonsinonis, m i h i ) f r o m t h e horse t o be 
v e r y c lose ly a l l i e d . I n t h i s c o n n e c t i o n m u s t also be m e n 
t i o n e d G r u b e a n d W a g e n e r ' s c u r i o u s Amphiptyches urna, f o u n d 
a t t a c h e d t o t h e branchiae , a n d also i n t h e i n t e s t i n e s o f Chimcera 
monstrosa. 

I n a d d i t i o n t o t h e above f a m i l i e s a n d gene ra o f d i g e n e t i c flukes 
i n f e s t i n g fishes w e have t h e m o n o g e n e t i c t r i s t o m e s a n d p o l y -
s tomes. A s r e m a r k e d i n m y i n t r o d u c t o r y t r ea t i s e , t h e T r i s t o -
midae d i s p l a y a l e e c h - l i k e aspect , i n consequence o f w h i c h t h e y 
have been p l a c e d e i t h e r a l o n g w i t h t h e Malacobdellidce, o r i n 
some o t h e r a l l i e d f a m i l y o f t h e s u c t o r i a l anne l ids . T h e t r i s 
tomes are n o t s t r i c t l y entozoa, y e t t h e i r i n t e r n a l o r g a n i s a t i o n 
c o n f o r m s m o r e t o t h e Trematoda t h a n t o t h e Biirudinidce. T h u s , 
t h e y s u p p o r t t w o s m a l l suckers a n t e r i o r l y a n d one l a r g e sucke r 
p o s t e r i o r l y , t h e b o d y b e i n g e x t e r n a l l y s m o o t h a n d d e v o i d o f 
a n n u l a t i o n s . T h e t r i s t o m e s have t h e r e f o r e n o anus . I n some 
species t h e l a r g e c a u d a l sucke r i s sessile, i n o the r s i t is s t a l k e d 
o r p e d u n c u l a t e d , b e i n g i n e i t h e r case b o r d e r e d b y a m e m b r a n o u s 
f o l d ( D u j a r d i n ) . A l l t h e species are h e r m a p h r o d i t i c . T h e y 
a t t a c h themse lves t o t h e g i l l s o f fishes o r t o t h e g e n e r a l su r face , 
s e l e c t i n g espec ia l ly t h e n e i g h b o u r h o o d o f t h e fins. Some species 
are p a r a s i t i c o n c rus tacean paras i tes t h a t are themse lves a t t a c h e d 
t o m a r i n e fishes. I n t h e genus JJdonella t h e m o d e o f deve lop 
m e n t i s k n o w n t o be s i m p l e a n d d i r e c t . A c c o r d i n g t o V a n 
B e n e d e n , t h e e m b r y o s are l a r g e a n d acqu i r e t h e f o r m a n d 
charac te r s o f t h e i r p a r e n t s w h i l s t t h e y are s t i l l w i t h i n t h e e g g 
s h e l l . T h e y are r e a d y t o assume an i n d e p e n d e n t ex i s tence t h e 
m o m e n t t h e y q u i t t h e s h e l l . T h e eggs are o v a l , t h e c h o r i o n 
b e i n g p r o l o n g e d i n t o a s i n g l e filamentary process or " h o l d f a s t . " 
V a n B e n e d e n compares a g r o u p o f t h e m t o a " b o u q u e t o f v o r t i -
c e l l s . " O n q u i t t i n g t h e she l l t h e e m b r y o n i c Udonella a t once 



464 PARASITES OF ANIMALS 

attaches i t s e l f to the Caligns, a n d there acquires the a d u l t con 
d i t i o n . The Polystomidce comprise a v a r i e t y of r e m a r k a b l e 
genera. I accept t h i s f a m i l y as the equ iva len t of D u j a r d i n ' s 
f i r s t g r o u p of t rematodes w h i c h he t e r m e d " Onchobothriens," 
r e j e c t i n g o n l y h i s genus Diporpa, w h i c h is a j u v e n i l e c o n d i t i o n 
of Diplozoon. I n t h i s f a m i l y V a n Beneden inc ludes the genera 
Galceostoma and Gyrodactylus. I n a l l t he po lys tomes we have 
a more or less r a m i f i e d in t e s t ine , b u t the r e p r o d u c t i v e organs 
c o n f o r m to the genera l t r ema tode t ype . A l l are h e r m a p h r o d i t i c , 
the eggs b e i n g suppl ied w i t h f i l a m e n t a r y appendages, i n some 
o n l y at one pole of the she l l , i n o thers a t b o t h ends. The 
water-vascular system is conspicuously developed. A l l the 
species are supp l i ed w i t h prehensi le hooks. 

I n the D i p o r p a c o n d i t i o n of Diplozoon there are t w o super
n u m e r a r y hooks , associated w i t h a dorsal sucker at t he centre o f 
t h e body , and i t is b y means of these organs t ha t a c o n j u g a t i o n 
between t w o sUch j u v e n i l e f o r m s is e f fec ted . These t w o i n d i 
v idua l s become o rgan ica l ly u n i t e d f o r l i f e , a f t e r the f a sh ion of 
the Siamese t w i n s . A f t e r c o n j u g a t i o n the sexual organs appear. 
I n Onchotyle appendiculata the l o w e r end of t h e b o d y merges 
i n t o a cur ious appendage, w h i c h is p laced a lmos t a t a r i g h t 
angle w i t h the b o d y i t se l f , and i n t h i s w a y , as V a n Beneden 
j u s t l y r emarks , the en t i re a n i m a l resembles a l i t t l e h a m m e r , 
the resemblance b e i n g ve ry m u c h he igh tened b y the c i rcumstance 
t h a t one end o f the appendage is c l e f t so as t o cor respond, as i t 
were , w i t h the n o t c h w h i c h we employ i n the ac t ion of n a i l - d r a w 
i n g . The Onchotyle appendiculata was f i r s t d iscovered b y K u h n 
a t tached to the g i l l s of a d o g - f i s h (Scillium catulus), b u t i t has 
since been f o u n d ec toparas i t ica l ly l o d g e d u p o n o the r m a r i n e 
fishes. W i t h the Gyrodactylidce I i nc lude V a n Beneden 's genus 
Galceostoma. The gyrodac ty les have been classed w i t h t h e 
Polystomidae. A m o n g s t t h e characters s t a n d i n g ou t mos t 
p r o m i n e n t l y are those h a v i n g reference t o pecu l i a r hooks w h i c h 
p r o j e c t f r o m the grea t s u c k i n g d i s k . I n Galceostoma t h i s 
mechan ism is r educed to a s ingle h o r n y s t ruc tu re p laced at t h e 
m a r g i n of the caudal sucker i n the cen t r a l l i n e . I n some 
G y r o d a c t y l i the hooks are v e r y numerous . I n Gyrodactylus 
elegans t he caudal sucker supports a pa i r of l a r g e l a t e r a l l y -
c u r v e d hooks , w h i c h are p laced back to back i n t h e cen t re o f 
t h e d i sk , b e i n g connected a t t h e i r upper ends b y a supple 
men ta ry semi- lunar bar . A series o f tentacles serve t o increase 
t h e prehensi le ac t ion of the sucker . I n m a n y species the males 
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are s u p p l i e d w i t h accessory h o r n y d e v e l o p m e n t s . T h e genus 
Gyrodactylus has been s t u d i e d b y N o r d m a n n , V o n S i e b o l d , Gr. 
W a g e n e r , V a n B e n e d e n , a n d espec ia l ly b y W e d l , w h o r eco rds 
t h e f o l l o w i n g r e s u l t s : — ( a . ) " Gyrodactylus i s f o u n d o n t h e g i l l s 
o f f r e s h - w a t e r f i shes u n d e r n u m e r o u s spec i f ic f o r m s , G. elegans 
b e i n g also f o u n d b y C r e p l i n a n d 
S i e b o l d o n t h e fins. M o r e o v e r , as 
I have f o u n d n e a r l y e v e r y species 
o f fish s u p p o r t i n g a p a r t i c u l a r g y r o -
d a c t y l e r e p r e s e n t a t i v e , i t w o u l d seem 
t h a t each finny c rea tu re suppl ies i t s 
o w n Gyrodactylus. S o m e t i m e s t w o 
of t h e m are p a r a s i t i c u p o n t h e same 
g i l l , b e i n g f r e q u e n t l y associa ted w i t h 
Trichodince, as w e l l as w i t h t h e s t i l l 
u n i n t e l l i g i b l e Psorospermice. (b.) 
T h e c l a s p i n g appa ra tus a t t h e pos
t e r i o r e n d o f t h e b o d y m u s t — i n an 
a n i m a l so s o f t a n d c o n s t a n t l y ex
posed t o t h e passage o f r e g u l a r 
c u r r e n t s — b e c o m p a r a t i v e l y s t r o n g l y 
deve loped a n d a c c o m m o d a t e d t o t h e 
p e c u l i a r d w e l l i n g - p l a c e s , a n d p r o 
b a b l y t h e v a r y i n g charac te r o f t h e 
l a t t e r supp l i e s a reason w h y t h e r e 
s h o u l d be so g r e a t a d i f f e r e n c e i n 
t h e m e c h a n i s m o f t h e hooks b e l o n g 
i n g t o t h e d i s k , (c.) T h e h o o k e d 
appara tus a f f o r d s a v e r y v a l u a b l e 
a n d m a t h e m a t i c a l l y prec ise means 
o f d i agnos i s i n t h e d e t e r m i n a t i o n 
of species. T h i s d i f f e r e n t i a t i o n 
m a y be a c c o m p l i s h e d b y o b s e r v i n g 
w h e t h e r t h e r e are t w o o r f o u r l a r g e 
h o o k s ; w h e t h e r t h e r e be one o r t w o c o n n e c t i n g p o r t i o n s , a n d 
b y n o t i c i n g t h e i r severa l f o r m s a n d r e l a t i o n s t o one a n o t h e r ; 
a n d w h e t h e r , a g a i n , t h e r e are h o o k l e t s o r n o t , r e m a r k i n g i n t h e 
first i n s t ance t h e i r p o s i t i o n , f o r m , d i s t r i b u t i o n , a n d so f o r t h . 
(d.) T h e i n t e g u m e n t i s somet imes w r i n k l e d t r ansve r se ly , a t 
o t h e r t i m e s a p p e a r i n g t o be s m o o t h . (e.) T h e m u s c u l a r 
a p p a r a t u s i s , i n c e r t a i n cases, v e r y s t r o n g l y deve loped . I n t h e 
m a j o r i t y o f ins tances specia l muscles are i n s e r t e d i n t o t h e 

30 

FIG. 79.—Gyrodactylus elegans, containing 
an embryo, a, a, (Esophagus; g, testis; 
h, h, sucker; i, i, large hooks; k, spines. 
Magnified. After Van Beneden. 
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handles of the hooks , a n d t hey are also v e r y f r e q u e n t l y d i r ec t ed 
i n t o the t ransverse muscles of the s k i n . I n Gyrodactylus cras-
siusculus w e f i n d a protrusor penis a n d retractor palparum 
medius. ( f . ) E x c e p t i n the case of G. elegans, f o u r so-called 
eye-spots are observed at the an te r io r e x t r e m i t y of a l l G y r o -
d a c t y l i . A s S iebo ld says, t hey answer t h e purpose o f l i g h t -
r e f r a c t i n g organs . T h e p a l p i , w h i c h i n G. crassiusculus are 
seen to con ta in muscu la r bundles , appear t o be r e t r a c t i l e t o u c h -
organs, e x t e n d i n g more or less p r o m i n e n t l y f o r w a r d . (g.) 
Observat ions i n r e g a r d t o the a l i m e n t a r y canal are a t present 
i ncomple t e , f o r o n l y i n the case of G. cochlea d i d I f i n d a 
s ing le g u l l e t demonst rab le , (h.) Gyrodactylus becomes sexu
a l l y developed, a n d cannot be r ega rded mere ly as a k i n d o f 
* n u r s e / " 

So m u c h f o r W e d l , whose v iews I have elsewhere r eco rded 
at g rea t l e n g t h . T h e genet ic re la t ions subs i s t ing amongs t t h e 
Gyrodac ty les have g i v e n r ise to m u c h con t roversy . O b s e r v i n g 
the s ingu la r mode of r e p r o d u c t i o n i n G. elegans, Y o n S iebo ld 
a r r i v e d a t the conclus ion t h a t Gyrodac ty le s i n genera l were 
o n l y nurse - fo rms of some h i g h e r o r g a n i s m , a n d he p o i n t e d 
ou t , w i t h undeniable accuracy, a l l t he b i r th -s tages of t h e y o u n g 
one as i t apparen t ly p u l l u l a t e d w i t h i n the pa ren t and sub
sequent ly emerged an a lmost pe r fec t Gyrodac ty l e . Y o n S iebo ld 
also r e m a r k e d t h a t t h e so-called " d a u g h t e r , " at t h e t i m e o f 
b i r t h , near ly equal led the " p a r e n t " i n respect of size, w h i l s t , 
moreover , i t conta ined w i t h i n i t s i n t e r i o r ano ther v e r y y o u n g 
Gyrodac ty l e , or, i n o ther words , a " g r a n d - d a u g h t e r . " Y a n 
Beneden i n t e r p r e t e d these fac t s v e r y d i f f e r e n t l y . I have m y s e l f 
n o t i c e d the second genera t ion , or daughte r , t o c o n t a i n i n i t s 
i n t e r i o r evidences o f a t h i r d genera t ion . T h i s I observed i n 
specimens ob ta ined f r o m the t a i l s of Gasterostei caugh t i n t h e 
Serpent ine , Regen t ' s P a r k . I n d i c a t i o n s of t h e t h i r d p r o g e n y 
were seen w h i l s t t h e daugh t e r s t i l l r es ided w i t h i n the b o d y of 
t h e nurse-parent , a n d t h e so-called g i ' and-daugh te r became 
m u c h l a rge r i m m e d i a t e l y a f t e r b i r t h . I n one ins tance t h e 
" daugh te r " commenced s h o w i n g hersel f b y a s l i g h t b u l g i n g 
at the centre of t h e paren t ' s body , w h i l s t t h e i n t e g u m e n t o f 
the l a t t e r y i e l d e d on a l l sides of the b u d - l i k e p r o j e c t i o n , a n d i n 
such a manner as t o convey t h e idea o f a v a g i n a l o p e n i n g . 
There was an ev iden t s t r u g g l e on t h e p a r t o f t h e y o u n g one to 
f r e e i t se l f f r o m the so-called paren t envelope, b u t t h e t issues 
showed no s igns of i n j u r y . O n p a r t i a l p r o t r u s i o n i t was seen 
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t h a t t h e b u d d i n g p o r t i o n c o r r e s p o n d e d w i t h t h e c e n t r e o f t h e 
d a u g h t e r ' s b o d y , a n d t h i s , i n a l i t t l e w h i l e , a s sumed t h e aspect 
o f a s e m i c i r c u l a r b a n d . S u b s e q u e n t l y t h e u p p e r e n d became 
d e t a c h e d , t h e f r e e d e x t r e m i t y b e i n g n o w r e c o g n i s e d as t h e 
head . A n i n t e r v a l e lapsed b e f o r e t h e b r o a d p o s t e r i o r e n d o f 
t h e a n i m a l c o u l d be d i s e n g a g e d , b u t i m m e d i a t e l y a f t e r t h i s was 
e f f e c t e d t h e sides o f t h e p a r e n t enve lope c losed i n u p o n t h e 
o p e n i n g , a n d a l l t h a t r e m a i n e d was a s m a l l c a v i t y o r sac, 
i n d i c a t i n g t h e p o s i t i o n r e c e n t l y o c c u p i e d b y t h e d a u g h t e r . 
A l t o g e t h e r t h e process o c c u p i e d a b o u t f i v e m i n u t e s . I care
f u l l y c o m p a r e d t h e so -ca l l ed " p a r e n t " w i t h t h e u d a u g h t e r , " 
b u t i n r e g a r d t o size I can scarce ly say w h i c h was t h e l a r g e r o f 
t h e t w o . A s b e f o r e h i n t e d , V a n B e n e d e n d e m u r s a l t o g e t h e r t o 
V o n S i e b o l d ' s v i e w s . H e does n o t a d m i t t h e p a r e n t t o be a 
k i n d o f " n u r s e , " he does n o t cons ide r t h e p r i m a r y y o u n g one 
t o be a " d a u g h t e r , " a n d , consequen t ly , he does n o t r e g a r d t h e 
e m b r y o seen w i t h i n t h e l a t t e r as a " g r a n d - d a u g h t e r . " V a n 
B e n e d e n says : — " A c c o r d i n g t o o u r researches t h e r e is here a 
fa lse i n t e r p r e t a t i o n ; t h e l i t t l e d a u g h t e r is l o d g e d w i t h i n t h e s ide 
of i t s p r e t e n d e d m o t h e r , a n d n o t i n i t s i n t e r i o r ; i n s t e a d o f 
b e i n g i t s m o t h e r , i t i s i t s s i s t e r ; t h e r e is a d i f f e r e n c e o f shape 
because t h e r e i s a d i f f e r e n c e o f a g e ; t h e G y r o d a c t y l e s are v i v i 
parous , a n d as a m o n g t h e T r e m a t o d e s t h e eggs are f o r m e d one 
b y one, one e m b r y o is scarce ly f o r m e d w h e n ano the r commences 
i t s e v o l u t i o n , a n d t h e e g g - d e p o s i t i o n is e f f ec t ed even w h i l s t t h e 
e m b r y o is b e i n g p r o d u c e d . T h e G y r o d a c t y l e s are t h e r e f o r e 
v i v i p a r o u s w o r m s , w h i c h b e g e t a s i n g l e e m b r y o a t a t i m e , as 
those o f t h e t r e m a t o d e g r o u p , t o w h i c h t h e y are a l l i e d , b e g e t a 
s i n g l e e g g a t a t i m e , a n d b e f o r e t h e f i r s t e m b r y o is e x p e l l e d 
ano the r is a l r e a d y p a r t l y deve loped . T h e r e , w e be l i eve , l ies t h e 
c o r r e c t i n t e r p r e t a t i o n o f t h a t p h e n o m e n o n ; i n s t e a d o f a b u d i t 
is a n e m b r y o , w h i c h has escaped f r o m an e g g . H e r e , t h e r e f o r e , 
w e have n o p h e m o n e n o n of a l t e rna t e g e n e r a t i o n o r o f d igenes i s , 
as V o n S i e b o l d supposes, b u t a s i m p l e v i v i p a r o u s r e p r o d u c t i o n . " 

P a s s i n g o n t o n o t i c e t h e cestodes of f ishes , I m a y r e m a r k 
t h a t t h e y o f t e n d i s p l a y charac te r s v e r y d i s t i n c t i v e f r o m those 
i n h a b i t i n g b i r d s a n d m a m m a l s , b e i n g c o m m o n l y f u r n i s h e d w i t h 
spec ia l t e n t a c u l a r hook-appendages e m p l o y e d as s u p p l e m e n t a r y 
o r g a n s o f b o r i n g a n d anchorage . I n t h e c a r t i l a g i n o u s sha rks 
a n d r a y s these cestodes are r e m a r k a b l y a b u n d a n t , a n d i n c e r t a i n 
osseous species t h e y are scarce ly less f r e q u e n t . T h e o n l y 
n o t e w o r t h y k i n d s o f f i s h w h i c h are c o m m o n l y f r e e f r o m t h e 
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invas ion of t apeworms are the s turgeons, b lennies , gobios , 
m u l l e t s , sparoids, and Sciaenas. Some f e w of t h e m are i n f e s t e d 
b y Ligula, Caryophglhei, & c . C u t t l e fishes h a r b o r a grea t 
v a r i e t y of tapeworm-larvse, f o r m i n g one of the chief sources 
whence sharks a n d rays o b t a i n the same parasites des t ined to 
a r r ive at sexual m a t u r i t y w i t h i n t h e i r o w n bodies. 

A m o n g the most i n t e r e s t i n g cestodes of fishes we m a y r e c k o n 
the p i t -headed t apeworms a n d t h e i r al l ies (Bothr iocephal idse) . 
One of the most c o m m o n species is Both, proboscideus w h i c h 

FIG. 80.—Section of the strobile of Bothriocephatus proboscideus. Magnified. After Busk. 

is found, often in considerable numbers, lodged within 
the p y l o r i c appendages of the sa lmon (Solmo salar a n d 8. 
hucho). I t acquires a l e n g t h of t w o fee t . W h e n i n l a r g e 
numbers i t cannot f a i l to p rove i n j u r i o u s t o t h e bearer . I n t h i s 
connect ion also mus t be m e n t i o n e d B. nodosus. I n t h e a d u l t 
state t h i s w o r m infes t s a g rea t v a r i e t y of w a t e r - b i r d s (herons, 
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g u l l s , a n d d i v e r s ) , b u t i n t h e y o u n g o r s e x u a l l y - i m m a t u r e 
t aen io id c o n d i t i o n i t i s a f r e q u e n t i n h a b i t a n t o f s t i c k l e b a c k s 
(Gastereosteus aculeatus a n d G. pungitus), b e i n g also f o u n d i n 
t h e s a l m o n a n d i n t h e b u l l - h e a d , o r f a t h e r - l a s h e r (Gottus 
scorpio). T h e i m m a t u r e t a p e w o r m was f o r m e r l y cons ide red a 
separate species (B. solidus). Some years b a c k C r e p l i n d i s 
c o v e r e d t h e c o n n e c t i o n s u b s i s t i n g b e t w e e n t h e t w o f o r m s , a n d 
r e - d e s c r i b e d t h e species i n i t s t w o c o n d i t i o n s u n d e r t h e n a m e 
of Schistocephalus dimorphus, b u t i t was r e se rved f o r V o n 
S i e b o l d t o e x p l a i n t h e f u l l n a t u r e o f t h i s r e l a t i o n s h i p . I n h i s 
essay o n " T a p e a n d C y s t i c W o r m s " he shows t h a t i t i s n o t 
u n t i l t h e w o r m reaches t h e i n t e s t i n e o f t h e u l t i m a t e hos t t h a t 
i t s s egmen t s a c q u i r e s e x u a l comple teness . A s V o n S i e b o l d 
observes , " t h e e x t e n t o f d e v e l o p m e n t i n each i n d i v i d u a l w i l l 
be f o u n d t o be i n p r o p o r t i o n t o t h e t i m e t h e pa ras i t e has passed 
i n t h e b i r d ' s a l i m e n t a r y cana l a f t e r i t s passive i m m i g r a t i o n . " 
A s i m i l a r i n s t ance , i t i s a d d e d , t c occurs i n t h e case o f t h e Ligula 
simplicissima, i n f e s t i n g t h e a b d o m i n a l c a v i t y o f v a r i o u s species 
of c a r p , whose s exua l o r g a n s are , a n d r e m a i n , u n d e v e l o p e d as 
l o n g , as t h e w o r m res ides w i t h i n t h e fish; w h i l s t , w h e n t h e 
l a t t e r i s ea ten b y d u c k s , d i v e r s , wader s , a n d o t h e r w a t e r - f o w l , 
t h e e n t o z o o n b e i n g t h u s conveyed i n t o t h e i r i n t e s t i n e , i t 
a t t a i n s p e r f e c t s exua l d e v e l o p m e n t . I n t h e o l d e r h e l m i n t h o -
l o g i c a l w o r k s t-he s e x u a l l y - m a t u r e Ligula simplicissima i s 
d e s c r i b e d u n d e r v a r i o u s spec i f ic names (L. sparsa, L. uniserialis, 
L. alternans, L. interrupta)These resu l t s have been c o n 
firmed b y l a t e r observers , b u t i t is n o w usua l t o r ecogn i se t h e 
s e x u a l l y - m a t u r e w o r m as t h e Ligula monogramma o f C r e p l i n . 
I n 1876 D r D u c h a m p p u b l i s h e d h i s b e a u t i f u l m e m o i r o n t h i s 
sub j ec t , t r e a t i n g t h e e n t i r e q u e s t i o n e x h a u s t i v e l y a n d a d d i n g 
i m p o r t a n t e x p e r i m e n t a l de t a i l s . M . D u c h a m p g i v e s a l i s t o f 
abou t t w e n t y species o f fish t h a t are i n f e s t e d b y t h e i m m a t u r e 
w o r m , a n d a m o n g s t these t h e Gyprinidce p l a y b y f a r t h e m o s t 
conspicuous p a r t . M . D u c h a m p has r e c o r d e d a f a t a l p i s c i n e 
e p i z o o t y a m o n g s t tenches (Tinea vulgaris), o c c u r r i n g i n t h e 
ponds o f L a Bresse . T h i s i s p r o d u c e d b y Ligida simplicissima, 
w h i c h escapes b y a n a p e r t u r e f o r m e d near t h e v e n t o f t h e 
i n f e s t e d fish. M . D u c h a m p also g ives i m p o r t a n t a n a t o m i c a l 
a n d e m b r y o l o g i c a l de t a i l s , b u t t h e especia l ly i n t e r e s t i n g p a r t 
o f h i s m e m o i r r e f e r s t o h i s f e e d i n g e x p e r i m e n t s , seven i n 
n u m b e r . H e succeeded i n r e a r i n g L. monogramma i n t h e 
d o m e s t i c d u c k , b y f e e d i n g t h i s b i r d w i t h examples of L. simpli-
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cissima ob ta ined f r o m the abdomen of the tench (Tinea vulgaris). 
The in teres t of these exper imen t s does no t cease here, since t h e y 
a f f o r d a p robable clue to the source of h u m a n Bothriocephali, 
w h i c h i n nea r ly a l l essential po in t s o f s t r u c t u r e cor respond w i t h 
the L i g u l e s . A s r e m a r k e d i n t h e first p a r t of t h i s w o r k , 
L e u c k a r t l o n g ago p o i n t e d t o t h e Salmonidae as p r o b a b l y 
f u r n i s h i n g the i n t e rmed ia t e host of t h i s w o r m ; a n d he d i s 
p roved the views of K n o c h , of P e t e r s b u r g , w h o t h o u g h t he had 
reared Bothriocephalus latus i n the d o g i n a d i r e c t manner . I 
have already ca l led a t t e n t i o n to the o p i n i o n of D r F o c k , o f 
U t r e c h t , who t h i n k s the h u m a n bearer m a y become i n f e s t e d b y 
the consumpt ion of the l i t t l e f r e s h - w a t e r b l e a k (Leuciscus 
alburnus). F r o m the observat ions of D r B e r t o l u s , i t is 
ex t r eme ly probable t h a t ou r Bothriocephalus latus i s t h e 
sexua l ly -mature c o n d i t i o n of Ligula nodosa i n f e s t i n g t h e abdo
m i n a l c a v i t y a n d p y l o r i c appendages o f t h e c o m m o n t r o u t 
(Salmo trutta). 

A n o t h e r cestode of genera l in t e res t is t he Tricuspidaria 
(Tricenophorus) nodulosus, i n f e s t i n g m a n y of our f r e s h - w a t e r 
fishes. I t var ies i n l e n g t h f r o m one to t w o fee t . T h e seg
m e n t a t i o n of the s t rob i l a is v e r y i n d i s t i n c t , b u t the r e p r o d u c t i v e 
organs occur at r e g u l a r i n t e rva l s . A l l pa r t s o f the b o d y are 
ex t r eme ly con t rac t i l e , especial ly t h e head. T h e t r i c u s p i d hooks 
suppor t t h i n ch i t inous laminae, w h i c h connect t h e t w o l a t e ra l 
horns of each h o o k to the c e n t r a l apophysis . T h e o b j e c t o f 
t h i s a r rangement is to a f f o r d a d d i t i o n a l secur i ty t o t h e p r o n g 
l i k e processes. V a n Beneden appears to t h i n k i t an e r r o r t h a t 
the cusps of the hooks shou ld have been figured i n f Regne 
A n i m a l ' as d i r ec t ed f o r w a r d s , a n d he has d r a w n t h e hooks 
w i t h the po in t s downwards . I n r e g a r d t o the calcareous cor
puscles, n a r r o w vessels may be easily recognised pass ing o f f 
con t inuous ly f r o m the capsules i n c lo s ing the pa r t i c l e s . These 
vascular p ro longa t ions are s ing le , h a v i n g t h e i r course d i r e c t e d 
t o w a r d s the ep ide rmis ; doubt less t h e y open at t h e sm-face, b u t 
I d i d n o t detect any aper ture . I have figured t h e tubes i n 
m y ' E n t o z o a ' (p . 132) . D r Gu ido W a g e n e r figures s i m i l a r 
s t ruc tures as o c c u r r i n g i n Cercaria macrocerca. 

V a r i o u s species of Tetrarhgnchns d w e l l i n the bodies o f 
sharks a n d rays , w h i l s t t h e i r larvae i n h a b i t fishes o n w h i c h the 
p l a g i o s t o m i f eed . I m m a t u r e t e t r a r h y n c h s occur i n cu t t l e - f i shes 
b u t t h e y are mos t abundan t i n such fish as the cod , h a d d o c k 
t u r b o t , w h i t i n g ( F i g . 81) , f lounder , sole, g u r n a r d , mackere l , ' 
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m u l l e t , a n d c o n g e r - e e l . A taen io id scolex c o n s t a n t l y i n f e s t s 
t h e musc l e s a n d v i sce ra o f t h e g r e a t s u n f i s h . T h e t e t r a r h y n c h s 
d i f f e r f r o m one a n o t h e r as r e g a r d s t h e f o r m of 
t h e i r p r o b o s c i d e s a n d t h e r e l a t i v e n u m b e r a n d 
d i s p o s i t i o n o f t h e h o o k s . I m u s t r e f e r t o m y 
' E n t o z o a ' f o r a f u l l d e s c r i p t i o n , w i t h f i g u r e s , 
o f a l a r v a l t e t r a r h y n c h f r o m t h e w a l l o f t h e 
i n t e s t i n e o f a h a d d o c k . Some T e t r a r h y n c h i 
e x h i b i t a v e r y c o m p l e x a r m a t u r e , as m a y be 
seen i n Tetrarhynchus longicollis i n f e s t i n g t h e 
t o p e o r p e n n y d o g - f i s h (Galeus vulgaris). I n 
t h i s species t h e h o o k s a re u n i f o r m i n size, 
a n d a r r a n g e d i n s p i r a l l y d i sposed c i r c l e s ca r 
r y i n g f r o m t w e n t y t o t h i r t y h o o k s each. I n 
t h e t e t r a r h y n c h f r o m t h e w h i t i n g t h e h o o k s 
show m u c h i r r e g u l a r i t y b o t h as r e g a r d s size 
a n d a r r a n g e m e n t . A r e m a r k a b l e scolex i n 
fes t s t h e s u n - f i s h (Orthagorisciis mola); i t is 
a t r u e t e t r a r h y n c h , b u t has b e e n v a r i o u s l y 
classed. A c c o r d i n g t o m y v i e w a l l t h e f o l l o w 
i n g t i t l e s r e f e r t o t h i s pa ra s i t e : — G y m n o r h y n -
chus rep tans, R u d o l p h i ; G. horridus, J o h n 
G o o d s i r ; Acanthorhynchus reptans, D i e s i n g ; Bothriorhynchus 
continuus, Y a n L i d t h de J e u d e ; Bothriocephalus patulus, 
L e u c k a r t ; Acanthocephalus elongatus, R u d o l p h i ; A. macrourus, 
B r e m s e r ; Floriceps saccatus, C u v i e r ; F. elongatus, B l a i n v i l l e ; 
Scolex gigas, C u v i e r ; Tetrarhynchus reptans, C o b b o l d . 

F i v e o r s i x examples o f t h e sun f i sh have been e x a m i n e d b y 
m e i n t h e f r e s h s ta te , a l l o f t h e m b e i n g i n f e s t e d b y t e t r a 
r h y n c h s . I n t h e fish he re d r a w n ( f i g . 82) t h e l i v e r a n d l a t e r a l 
muscles w e r e e x t e n s i v e l y t u n n e l l e d b y t h e pa ras i t e . I n a l l 
ins tances t h e a n t e r i o r p a r t o f t h e w o r m was f o u n d s u r r o u n d e d 
b y a t h i c k , c lear , t r a n s p a r e n t cys t , w h i c h g r a d u a l l y d i m i n i s h e d 
i n t h i c k n e s s t o w a r d s t h e t a i l . W h e n l i b e r a t e d f r o m i t s i n v e s t i n g 
capsule t h e head o f t h e w o r m presen ts a q u a d r i l a t e r a l figure, 
each l a t e r a l h a l f b e i n g f u r n i s h e d w i t h a b i p a r t i t e f ace t . T h e 
r e t r a c t i l e b o r i n g o rgans are c lub - shaped , each s u p p o r t i n g a b o u t 
1600 h o o k s . N e a r l y a l l t h e h o o k s d i s p l a y a u n i f o r m l e n g t h a n d 
t h i c k n e s s , b u t a t t h e l o w e r p a r t o f each p robosc i s t h e r e are 
t w o consp icuous c i r c l e s , t h e h o o k s o f w h i c h are a t least t w i c e 
as l a r g e as t h e o the r s . T h e j o i n t s o f t h e i m m a t u r e s t r o b i l e are 
w e l l f o r m e d , b u t e x h i b i t no t r ace o f s exua l o rgans . I f i t be 

Via. 81.—Portion of the 
proboscis of a scolex 
of Tetrarhynchus infest
ing Merlangus vulgaris. 
Magnified. After Busk. 
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asked " w h a t is the ob jec t of th i s pe rpe tua l t u n n e l l i n g / ' a n d 
" does the b o r i n g cause s u f f e r i n g to t h e h o s t / ' I r e p l y : — 
" T h e ob jec t of t u n n e l l i n g is appa ren t ly t w o f o l d ; f i r s t , t h a t 
t h e parasi te m a y cons tan t ly o b t a i n f r e s h n o u r i s h m e n t ; a n d 
secondly, t ha t i t m a y acquire another res idence ." I t f u r n i s h e s 
an example of a parasi te pe rpe tua l ly s t r i v i n g to p e r f o r m an act 
w h i c h i t cannot a c c o m p l i s h ; f o r , i n o rder t o a r r i v e at sexual 
m a t u r i t y , i t mus t w a i t u n t i l t h e sunf i sh is devoured b y a shark . 
I n r e g a r d to the ques t ion as t o the b o r i n g ac t i on g i v i n g r i se 
t o pa in , one cannot , of course, speak w i t h absolute c e r t a i n t y . 
W h e n there are m a n y parasites o c c u p y i n g the l i v e r , o r o the r 
i m p o r t a n t viscera, t h e n , doubtless , t hey create p a i n , a n d cause 
decay of the organs i n f e s t e d ; thus t h e y enfeeble t h e v i t a l 
powers of the host . A t such a t i m e the sunf i sh w o u l d be 
easily overcome b y i t s n a t u r a l enemies, a n d be t h e first t o 
succumb" i n the s t r u g g l e f o r existence. These w a n d e r i n g 
t e t r a r h y n c h o i d scolices never escape t h e b o d y of t h e i n t e r 
media te host u n t i l t hey are pass ively t r a n s f e r r e d i n t o the 
a l i m e n t a r y canal of the u l t i m a t e en te r ta iner . I n t h e sharks 
and rays t hey acquire sexual m a t u r i t y . F r o m these an imals 
t h e p rog lo t t i de s pass i n t o the water i n t h e o r d i n a r y w a y . The 
ova are subsequent ly swa l lowed b y sunfishes a n d o ther i n t e r 
media te hosts, w i t h i n whose stomachs t h e s i x - h o o k e d embryos 
are l i be ra t ed , and t h e scolices become developed i n the o r d i 
n a r y manner . A s obta ins i n Cysticercus fasciolaris o f the 
mouse the scolex of Tetr. reptans becomes taenioid. I have 
seen the l i v e r of an a d u l t sunf ish so i n f e s t ed b y these para
sites t ha t the whole o r g a n m i g h t be fitly desc r ibed as a 
mere b a g of w o r m s , the i m m a t u r e s t robi les b e i n g i n e x t r i c a b l y 
co i led toge the r a n d d e f y i n g separat ion. One of the parasi tes 
w h i c h I r emoved f r o m t h i s p a r t i c u l a r fish is p reserved i n t h e 
H u n t e r i a n Co l l ec t i on . 

I n reference to t h e nemato ids of fishes I can say b u t 
l i t t l e . T h e y are excessively a b u n d a n t ; s e x u a l l y - i m m a t u r e filariae 
b e i n g f o u n d i n a lmost every m a r i n e fish t h a t one examines . 
E v e n at our d inne r a n d b r e a k f a s t tables n o t h i n g is m o r e 
c o m m o n t h a n to observe t h e l i t t l e Filaria piscium s p i r a l l y 
co i led w i t h i n the tissues of h e r r i n g s , haddocks , cod - f i sh , a n d 
w h i t i n g . A l l t h e s e x u a l l y - i m m a t u r e nemato ids are, as i t were , 
w a i t i n g to be pass ively t r a n s f e r r e d t o t h e i r u l t i m a t e hosts . 
These final bearers are usual ly e i the r fishes, b i r d s , cetacea, o r 
seals. A m o n g s t f r e s h - w a t e r fishes the Cucullanida p l a y a n 
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i m p o r t a n t ro l e . These parasites closely resemble the s t r o n g y -
l o i d Sclerostomata, b u t the absence of a t r u e bursa seems t o 
j u s t i f y t h e i r separat ion i n t o a d i s t i n c t f a m i l y . I n mos t o f t h e m 
the b o d y is t r u n c a t e d i n f r o n t a n d m u c h n a r r o w e d o r d r a w n 
ou t pos t e r i o r l y . The head is b road a n d g l o b u l a r , a n d f u r n i s h e d 
w i t h a p o w e r f u l muscula r p h a r y n x . The m o u t h is se ldom 
r o u n d * i t is o f t e n s u b t e r m i n a l , o p e n i n g b y a t ransverse s l i t . 
T h e t a i l of the male is r e cu rved , a n d usua l ly s u p p l i e d w i t h 
membranous w i n g e d appendages ; somet imes the re is a p r e -
anal s u c k i n g d i s k . I n the female t h e t a i l is s imple , a n d more 
or less sha rp ly p o i n t e d . 

FIG. 83.—Cucullanus foveolatus. Female. From the plaice (Platessa vulgaris). Magnified. After Busk. 

The facts relating to the development of these parasites are 
especial ly i n t e r e s t i n g as h a v i n g a f f o r d e d L e u c k a r t a n d F e d 
schenko a clue to w h a t obta ins i n the g u i n e a - w o r m (Dracun
culus). T h e Cucul lanus o f the p e r c h (C. elegans) is a v i v i p a 
rous species. T h e embryos are supp l i ed w i t h l i t t l e b o r i n g 
t ee th , or styles, w h i c h enable t h e m t o p e r f o r a t e t h e bodies o f 
entomostracous crustaceans. H a v i n g i n a d i r e c t m a n n e r g a i n e d 
access to the pe r iv i sce ra l c a v i t y o f Cyclops, t h e y r e m a i n co i l ed 
w i t h i n the i n t e r m e d i a t e bearer u n t i l i t has been p u r s u e d , 
cap tu red , a n d t r a n s f e r r e d to t h e s tomach o f t h e u l t i m a t e o r 
p isc ine host . Once l i b e r a t e d w i t h i n the s tomach of the f i s h t h e 
y o u n g Cucullani soon acqui re sexual m a t u r i t y . 

T h e acanthocephalous Echinorhynchi are v e r y a b u n d a n t i n 
fishes. T h e y also, l i k e t h e Cucullani, r e q u i r e a change of 
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hos ts i n o r d e r t o ensure t h e c o n t i n u a n c e o f t h e species. N o 
less t h a n s i x species o f E c h i n o r h y n c h i are k n o w n t o i n f e s t t h e 
t r o u t (Salmo fario). A s m a n y as f o u r species l i k e w i s e i n f e s t 
t h e eel (Anguilla) ; t h e same n u m b e r o f d i s t i n c t f o r m s b e i n g 
also f o u n d i n t h e t u r b o t (Rhombus) a n d l i n g (Lota), w h i l s t 
t h r e e species m a y be m e t w i t h i n t h e c o m m o n sole (Solea). 
W h a t w e a t p r e s e n t k n o w r e s p e c t i n g t h e m o d e o f d e v e l o p m e n t 
o f E c h i n o r h y n c h i i n f e s t i n g fishes i s p r i n c i p a l l y due t o t h e 
researches o f L e u c k a r t . Some years b a c k D r G u i d o W a g e n e r 

FIG. 84.—1, Echinorhynchus angnstatus (natural size and enlarged) ; 2, Echinorhynchus 
nodtdosus (natural size and enlarged), with (3) two eggs (maguified 1000 diameters). 
Both species from a trout. After Busk. 

s u p p l i e d a d m i r a b l e i l l u s t r a t i o n s o f t h e eggs a n d e m b r y o s o f 
E c h i n o r h y n c h i , b u t he was e r r o n e o u s l y l e d t o conc lude t h a t t h e 
larvae w e r e d e v e l o p e d i n a d i r e c t m a n n e r . T h e n o t i o n o f a 
s i m p l e m e t a m o r p h o s i s w a s e n t i r e l y d i s p r o v e d b y t h e e x p e r i 
m e n t s o f L e u c k a r t , w h o f o u n d t h e g r o w t h a n d d e v e l o p m e n t o f 
t h e y o u n g t o be a c c o m p a n i e d b y a t r u e a l t e r n a t e g e n e r a t i o n . 
H e s h o w e d t h i s t o o b t a i n i n Echinorhynchus proteus, a species 
a b u n d a n t i n t h e t r o u t a n d i n m a n y o t h e r f r e s h - w a t e r fishes. T h e 
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e m b r y o of t h i s parasi te is b r o a d a n d o b l i q u e l y t r u n c a t e d a t t h e 
v e n t r a l surface a n t e r i o r l y , b e i n g g r a d u a l l y n a r r o w e d to a b l u n t 
p o i n t p o s t e r i o r l y , a n d at t he f r o n t p a r t , on each side of the 
m i d d l e l i n e , the re are f i v e or s ix spines b i s e r i a l l y disposed. 
S i m i l a r characters are seen i n E. filicollis. P r o f . L e u c k a r t 
i n t r o d u c e d a n u m b e r of eggs i n t o a vessel o f wa t e r con
t a i n i n g several sma l l crustaceans (Gammarus Pulex). These 
l i t t l e an imals r e ad i l y swa l lowed the ova, a n d i n a f e w days t h e 
embryos were f o u n d e m e r g i n g f r o m t h e i r shells, b o r i n g t h e i r 
w a y t h r o u g h the i n t e s t i n a l wa l l s , t h e n pass ing i n t o the genera l 
c a v i t y of the body , and even i n t o t h e appendages themselves . 
D u r i n g t h e n e x t f o u r t e e n days the embryos w i t h i n the G a m m a r i 
e x h i b i t e d an increase o f s i ze ; a n d i n course of the t h i r d week 
a f u r t h e r metamorphos is caused the embryos t o assume t h e 
r ead i l y recognisable characters of a y o u n g Echinorhynchus. 
Thus , i n L e u c k a r t ' s o w n words , " the u l t i m a t e a n i m a l arises i n 
the i n t e r i o r of the p r i m o r d i a l body , b y a process w h i c h presents 
so close an analogy w i t h the p r o d u c t i o n of an e m b r y o , and , 
consequently, w i t h the act of genera t ion , t h a t one feels i n c l i n e d 
at once to i d e n t i f y i t w i t h such an act, a n d t he r e fo re , also, t o 
r e g a r d the Echinorhynchus as e x h i b i t i n g an a l t e r n a t i o n o f 
genera t ion i n i t s mode of deve lopment r a the r t h a n a m e t a m o r 
phosis.''' ' 

T h e y o u n g Echinorhynchus a f t e r w a r d s g r o w s r a p i d l y , i t s 
several i n t e r n a l organs, proboscideal sac, a n d muscula r apparatus , 
g r a d u a l l y c o m i n g - i n t o v i ew . A t las t t h e y o u n g entozoon com
p l e t e l y f i l l s the i n t e r i o r of the e m b r y o , the l a t t e r h a v i n g scarcely 
undergone any change, and s t i l l r e m a i n i n g , of course, w i t h i n i t s 
crustacean host . W h a t m a y be r ega rded as even more e x t r a 
o r d i n a r y is the c i rcumstance t h a t the e m b r y o n i c b o d y n e x t 
becomes f i r m l y adherent t o the y o u n g Echinorhynchus, t h u s 
u l t i m a t e l y f o r m i n g the t r u e i n t e g u m e n t of the a d u l t Echinorhyn
chus. The o r i g i n a l s k i n of the e m b r y o , however , is cast o f f 
" as soon as the Echinorhynchus occupies the w h o l e i n t e r i o r of 
the e m b r y o . " A f t e r t h i s the sexual d i f ferences become c l e a r l y 
establ ished. L e u c k a r t r e m a r k s t h a t t h e passage of t h e y o u n g 
E c h i n o r h y n c h i i n t o t h e i r u l t i m a t e host is p r o b a b l y u n a t t e n d e d 
b y any s t r i k i n g changes, w h i l s t the metamorphos i s o f the e m b r y o , 
as t hus f a r de ta i l ed , occupies a p e r i o d o f abou t s ix weeks . I n 
genera l the crustacean hosts appear to su f fe r l i t t l e f r o m t h e 
b o r i n g s of the e m b r y o parasites, b u t w h e n the l a t t e r have 
assumed the E c h i n o r h y n c h u s c o n d i t i o n a n d happen t o be 



PISCES 4 7 7 

p a r t i c u l a r l y n u m e r o u s t h e y n o t u n f r e q u e n t l y p r o v e f a t a l t o t h e 
u n s u s p e c t i n g G a m m a r i . A f t e r t h e i r t r a n s f e r e n c e t o t h e i n t e s t i n e 
of t h e u l t i m a t e h o s t a p e r i o d o f a b o u t one w e e k m o r e i s r e q u i r e d 
f o r t h e c o m p l e t i o n o f t h e i r d e v e l o p m e n t . 

F r o m t h e l a r g e n u m b e r o f species o f Echinorhynchi i n f e s t i n g 
o u r f r e s h - w a t e r f i shes , t h e y p resen t q u i t e a f e a t u r e o f p i s c i n e 
p a r a s i t i s m . A l m o s t e v e r y p e r c h , c h u b , c a r p , p i k e , b a r b e l , b r e a m , 
o r r o a c h t h a t one opens i s f o u n d t o have i t s i n t e s t i n e s o c c u p i e d 
b y paras i tes w h i c h e x h i b i t a l i g h t y e l l o w c o l o r . These are 
E c h i n o r h y n c h i , t h e c o m m o n f o r m s b e i n g E. proteus, E. angus-
tatus ( F i g . 8 4 , N o . 1 ) , E. clavceceps, E. globulosus, a n d E. 
tuherosus. I n t h e Salmonidse , besides severa l o f t h e above , w e 
m a y also find E. clavula, E. fusiformis, a n d E. pachysomus. A s 
a g r o u p these pa ras i t e s are m o r e a t t r a c t i v e l o o k i n g t h a n m o s t 
o t h e r h e l m i n t h s , a n d t h e y w i l l w e l l r epay t h e z o o l o g i c a l c o l l e c t o r . 
T h e species i n f e s t i n g m a r i n e fishes are a l m o s t as n u m e r o u s as 
those f o u n d i n f r e s h - w a t e r hos ts . 
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t h e c e r e b r a l m e m b r a n e s o f Petromyzonfluviatilis," f r o m ' M i i l l e r ' s 
A r c h i v / i n ' M i c r . J o u r n . a n d S t r u c t . R e c o r d / p . 20 , 1 8 4 2 . — 
Nardo, i n ' H e i s i n g e r ' s Z e i t s c h . / 1827, s. 68 , a n d i n ' I s i s / 
1833, s. 5 2 3 . — O l s s o n , P., " R e s e a r c h e s o n t h e F l u k e s a n d 
T a p e w o r m s c h i e f l y o f M a r i n e F i s h e s / ' ' E n t o z o a , i a k t t a g n a hos 
S k a n d a n a v i s k a H a f s f i s k a r / L u n d ( a f t r . u r ' L u n d s U n i v . 
A r s s k r i f t / t o r n , i i i , i v ) , 1867—68.—Owen, ' Z o o l . Soc. T r a n s . / 
1835, p . 3 8 2 . — P a l l a s , ' S p i c i l e g i a Z o o l o g i c a / fasc . x , p . 18, 
1 7 7 4 . — S i e b o l d , G. von, ' B a n d u n d B l a s e n w i i r m e r / s. 4 1 , H u x l e y ' s 
e d i t . , p . 3 2 . — I d e m , " O n Diplozoon paradoxum," f r o m ' Z e i t s c h . 
f . w i s s . Z o o l . ' ( b y H u x l e y ) , i n ' A n n . N a t . H i s t . / 1 8 5 1 . — I d e m , 
" U e b e r d e n G e n e r a t i o n s w e c h s e l de r Ces toden n e b s t e ine r 
R e v i s i o n de r G a t t u n g T e t r a r h y n c h u s , " ' Z e i t s c h r . f . w i s s . Z o o l . / 
1850 , s. 1 9 8 . — I d e m , " G y r o d a c t y l u s , e i n a m m e n a r t i g e s W e s e n , " 
ibid., 1 8 4 9 . — S l a c k , H. J., " O n Bucephalus polymorphus," 
i n ' M o n t h l y M i c r o s c . J o u r n . / A p r i l , 1875, p . 1 4 1 . — Van 
Beneden (see B e n e d e n ) . — V e r r i l l , A. E., " O n t h e P a r a s i t i c 
H a b i t s o f t h e C r u s t a c e a , " f r o m ' A m e r i c a n N a t u r a l i s t / i n 
' S c i e n t i f i c O p i n i o n / A u g . 4 , 1869, p . 185. — Idem, " N e w 
F l u k e s {Tristoma Iceve a n d T. cornutum) f r o m t h e M o u t h a n d 
G i l l s o f Tetrapturus albidus," ' A m e r i c a n J o u r n . o f S c i e n c e / 
p . 4 0 , 1 8 7 5 . — Von Baer (see B a e r ) . — Von Siebold (see S i e b o l d ) . 
— Wagener, B. G., " H e l m i n t h . B e m e r k u n g e n , " i n ' S i e b . u n d 
K o l l . Z e i t s c h . / 1 8 5 7 . — I d e m , " E n t h e l r a i n t h i c a , " ' M i i l l e r ' s 
A r c h . / 1 8 5 1 . — I d e m , " U e b e r E i n g e w e i d e w u r m ( A m p h i p t y c h e s ) 
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i n Chimeera monstrosa," ' M i i l l . A r c h . / 1 8 5 2 . — I d e m , ' B e i t r a g e 
zur E n t w . - G e s c h . der E i n g e w e i d e w i i r m e r ( P r e i s s c h r i f t ) / 1857 .— 
Wedl, " O n Gyrodac ty lu s " (see reference to m y paper o n ' G. 
elegans'), ' Q u a r t . J o u r n . M i c r . S c i . / 1 8 6 2 ; t r ans , f r o m h is 
' A n h a n g / " U e b e r die G a t t u n g G y r o d . / ' t o ' A n a t . Beobach-
t u n g e n ueber T r e m a t o d e n / W i e n , 1 8 5 8 . — I d e m , ' Haematozoa i n 
F i s h e s / & c . (1. c , B i b l . N o . b8).—Wigham, B., " N o t e o n 
Holostomum cuticola f r o m Roach a n d B r e a m / ' ' A n n . N a t . 
H i s t . / p . 235, 1 8 5 1 . — W i l s o n , W. W., " O n a Pa ras i t i c W o r m 
i n f e s t i n g a M a r i n e F i s h (Grenilabrus rupestris) " i n ' Science 
Goss ip / Jan . , 1 8 7 6 . — T a r r e l l , W., " N o t e on Tristoma coccineum," 
i n his w o r k on ' B r i t . F i s h e s / v o l . i i , p . 353, 1836. 

P A R T I V ( E V E R T E B R A T A ) . 

Since a large proportion of all those helminths that require 
a change of hosts mus t needs pass i n t o the bodies of insects, 
crustaceans, m o l l u s k s , or o the r ever tebra ted an imals , i t is 
ev iden t t h a t these l ower creatures are a lmos t as l i ab l e t o be 
i n f e s t ed b y parasites as the ver tebra tes themselves . A s a r u l e , 
no doub t , the paras i t ic f o r m s i n f e s t i n g i n d i v i d u a l eve r t eb ra t ed 
hosts are n o t n u m e r o u s ; nevertheless the water -sna i l s f o r m a 
n o t e w o r t h y excep t ion . T h u s , some t en d i f f e r e n t species of 
parasi te are f o u n d e i ther i n or u p o n the c o m m o n Planorbis 
corneus; w h i l s t Bymnceus stagnalis, Baludina vivipara, a n d 
P impura, each suppor t a t least a dozen species. Of course, 
t he parasites are no t sexual ly m a t u r e , since nea r ly a l l o f t h e m 
are Gercarice or l a r v a l t rematodes . Snai ls , oysters , mussels, 
whe lks , and o ther m o l l u s k s a f f o r d h a r b o u r a n d anchorage to a 
v a r i e t y of parasites a n d messmates ; b u t , f o r t u n a t e l y , f e w or i t 
may be none of the s t r i c t l y h u m a n parasites r equ i r e to pass 
t h r o u g h these i n t e rmed ia t e bearers. Bistoma crassum is pos s ib ly 
an excep t ion . Save the cut t le - f i shes , n o t m a n y eve r t eb ra t ed 
animals are i n f e s t ed b y s exua l ly -ma tu re w o r m s . One o f t h e 
mos t no tab le except ions is t h a t of a n e m a t o i d i n f e s t i n g bees. 
T h i s w o r m was k n o w n to J o h n H u n t e r , w h o spoke of i t as 
" the a n i m a l t h a t breeds i n the h u m b l e bee . " I n t h e year 
1836, M . L e o n D u f o u r f i r s t app l i ed the t e r m Sphrerularia t o 
t h i s r e m a r k a b l e w o r m , w h i c h he d i scovered i n t h e a b d o m i n a l 
cavi t ies of t w o species of bee (Bombus terrestris a n d B. hor-
torum). T h e w o r m was subsequent ly f o u n d b y V o n S i e b o l d i n 
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t w o o t h e r species o f bee (B. muscorum a n d B. sylvarum), b u t i t 
r e m a i n e d f o r S i r J o h n L u b b o c k t o d e m o n s t r a t e t h a t t h i s 
pa ra s i t e n o t o n l y i n f e s t s these insec t s , b u t also Bombus lucorum, 
B. layidarius, B. pratorum, B. subterraneus, a n d Apatlius 
vcstalis. I possess spec imens f r o m Vespa vulgaris a n d V- rufa. 
S i r J . L u b b o c k a n d M r . Co le h a v e sepa ra t e ly g i v e n f u l l 
a n a t o m i c a l d e s c r i p t i o n s o f t h e w o r m . A c c o r d i n g t o L u b b o c k 
t h e so -ca l l ed f e m a l e i s a b o u t a n i n c h i n l e n g t h , o f a w h i t i s h 
co lo r , a n d ^ " i n t h i c k n e s s , b e i n g b l u n t l y p o i n t e d a t e i t h e r 
e x t r e m i t y . Spharularia i s e v e r y w h e r e c o v e r e d b y s m a l l w a r t s 
o r b u t t o n - l i k e p r o j e c t i o n s , i n a l l n u m b e r i n g a b o u t 8 0 0 . T h e 
w a r t s are t r a n s p a r e n t , each, a c c o r d i n g t o L u b b o c k , p r o j e c t 
i n g f r o m -r^o" t o T 5

6

5 5 " above t h e g e n e r a l su r f ace o f t h e i n t e g u 
m e n t . T h e r e i s n e i t h e r m o u t h , oesophagus, i n t e s t i n e , n o r 

FIG. 85.—Spharularia bombi. Showing the supposed male in situ. After Lubbock. 

anus ; b u t i n t h e i r p lace a l a r g e f a t t y mass o r corpus adiposum. 
S i r J . L u b b o c k r e m a r k s t h a t t h i s p e c u l i a r o r g a n " i s h o m o 
l o g o u s , n o t w i t h t h e w h o l e i n t e s t i n a l cana l o f nematodes , b u t 
o n l y w i t h t h e i n t e s t i n e ; a n d w e find, i n f a c t , t h a t i n Grordius 
t h e oesophagus i s v e r y s h o r t , a n d opens at once i n t o t h e 
a n t e r i o r e n d o f t h e corpus adiposum ; so t h a t t o pass f r o m t h i s 
genus t o Sphamlaria i t w o u l d be necessary t o s h o r t e n t h e 
oesophagus a l i t t l e m o r e , a n d t h e n t h e w a l l o f t h e corpus 
adiposum w o u l d b e i m m e d i a t e l y a t t a c h e d t o t h a t o f t h e b o d y . 
So f a r , t h e r e f o r e , as concerns t h e corpus adiposum a n d t h e 

3 1 
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oesophagus, Sphcerularia agrees ne i the r w i t h Gord ius n o r 
M e r m i s , nor , indeed , w i t h one more t h a n the o ther ; since, i f 
i t agrees w i t h Mermis albicans i n the double series of l a r g e f a t 
cells , i t has no oesophagus, a n d i n t h i s respect m o r e n e a r l y 
resembles G o r d i u s . " T h e r e p r o d u c t i v e organs consist of a 
s ing le ovary , u te rus , and t e r m i n a l l y s i tua ted v u l v a . These 
organs i n t h e f u l l - g r o w n females con ta in ova i n a l l stages of 
deve lopment u p to t h e c o n d i t i o n of advanced y o l k segmenta
t i o n ; b u t i t does n o t appear t h a t e m b r y o n i c f o r m a t i o n takes 
place w h i l s t the eggs are s t i l l in utero. " T h e y o u n g an imal s 
are b o r n soon a f t e r the eggs are l a i d . T h e y are abou t ^ ' i n 
l e n g t h , and ~ s 5 " i n d iameter at t he broadest p a r t . B e f o r e S i r 
J . L u b b o c k conduc ted his i nqu i r i e s t h e so-cal led male appears 
to have been over looked . T h e male , i f male i t be, is e x t r e m e l y 
m i n u t e ; t h a t is t o say, about 28,000 t imes smal ler t h a n t h e 
f emale . N o t w i t h s t a n d i n g t h i s v e r y c i r c u m s t a n t i a l account 
based on L u b b o c k ' s de te rmina t ions , Schneider has sough t t o 
show tha t the fac ts have been e n t i r e l y m i s i n t e r p r e t e d . W h a t 
L u b b o c k regards as the male w o r m is , i n Schneider ' s o p i n i o n , 
a f emale , w h i l s t the so-called f emale is n o t h i n g more t h a n a 
g i g a n t i c pro lapsed u te rus w h i c h has become m a n y t housand 
t imes l a rge r t h a n the b o d y of the w o r m whence i t proceeded. 
I t mus t be a l lowed t h a t Schneider 's de sc r ip t i on a n d accompany
i n g figures are v e r y c o n v i n c i n g . W h e n r e v i s i n g the entozoa 
of the H u n t e r i a n Co l l ec t ion i n .1866 I e x p l a i n e d t h e specimens 
a n d dissections i n accordance w i t h L u b b o c k ' s v i e w s . I n t h e 
f o l l o w i n g year P r o f . H u x l e y i n h is Col lege Lec tu re s s u p p o r t e d 
the v i e w of Schneider , b u t i n h i s r e c e n t l y p u b l i s h e d m a n u a l 
the opinions of the B e r l i n h e l m i n t h o l o g i s t are n o t so m u c h as 
a l luded t o . 

A n o t h e r p o i n t o f special in te res t i n connec t ion w i t h the 
parasites of insects concerns the deve lopment o f Mermis albicans. 
A t or near the t i m e of the m a t u r a t i o n of the ova, the pa ren t w o r m , 
h i t h e r t o l o d g e d w i t h i n the b o d y of some insect , bu r i e s i t s e l f i n 
the soi l . I t commences i t s m i g r a t i o n b y b o r i n g i t s w a y o u t o f 
t h e b o d y of the host . Some d i f f e rence o f o p i n i o n ex i s t s as 
t o t h e c o n d i t i o n of the paren t a t t he t i m e of i t s w a n d e r i n g , f o r 
V o n S iebo ld asserted t h a t i t q u i t t e d i t s pa ras i t i ca l m o d e o f l i f e 
" i n o rder t o become sexual ly m a t u r e away f r o m t h e a n i m a l " 
i n f e s t ed ; whereas V a n Beneden states t h a t t h e e m b r y o s are 
a lways f o r m e d at the t i m e of t h e w a n d e r i n g . 

F r o m V o n Siebold ' s expe r imen t s i t w o u l d appear t h a t i n -
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c o m p l e t e l y d e v e l o p e d M e r m e s c a n b e c o m e m a t u r e w h i l s t s t i l l i n 
t h e s o i l ; b u t t h e n o r m a l c o n d i t i o n r e q u i r e s t h e w a n d e r i n g t o 
c o m m e n c e , as w e have sa id , a t o r near t h e f u l l t i m e o f e m b r y o n a l 
d e v e l o p m e n t . T h e e m b r y o s are r e p r o d u c e d v i v i p a r o u s l y , a n d 
b e i n g set f r e e , t h e y pass a c e r t a i n p e r i o d o f t h e i r ex i s t ence i n 
t h e s o i l . H e r e t h e y g r o w r a p i d l y , a c q u i r e s exua l o r g a n s , a n d 
s u b s e q u e n t l y seek t o " g r a t i f y t h e i r i m m i g r a t i v e p r o p e n s i t i e s , " 
as Y o n S i e b o l d says, b y s e l e c t i n g a n d p e n e t r a t i n g t h e s o f t - b o d i e d 
larvae o f l e p i d o p t e r o u s a n d o t h e r i n sec t s . T h i s en t r ance t h e y 
a c c o m p l i s h b y means o f a s h a r p l y - p o i n t e d d e n t u l e o r b o r i n g 
s t y l e t , w h i c h a t t h e t i m e o f d isuse is concea led w i t h i n t h e 
head . H a v i n g once g a i n e d access t o t h e hos t t h e y r e m a i n 
w i t h i n i t s b o d y u n t i l t h e c a t e r p i l l a r has become t r a n s f o r m e d 
i n t o t h e p e r f e c t b u t t e r f l y , o r u n t i l t h e i r o w n sexua l m a t u r i t y i s 
c o m p l e t e d . Y a n B e n e d e n t h i n k s i t p r o b a b l e t h a t t h e ma le s 
q u i t t h e h o s t some t i m e b e f o r e t h e f ema le s , a v i e w w h i c h , i f 
c o r r e c t , m i g h t a lone accoun t f o r t h e c o m p a r a t i v e s c a r c i t y o f t h e 
males . A c c o r d i n g t o Y o n S i e b o l d , s exua l congress occurs b e f o r e 
t h e e n t r a n c e o f t h e w o r m i n t o t h e c a t e r p i l l a r . T h i s o b s e r v a t i o n 
agrees w i t h t h e g e n e r a l l y a d m i t t e d f a c t t h a t h i t h e r t o no m a l e 
M e r m e s have a c t u a l l y been d e t e c t e d i n t h e bodies o f insec t s . 
T h e G o r d i i , l i k e M e r m e s , become f r e e i n d a m p e a r t h a n d 
pene t r a t e t h e bod ies o f c e r t a i n insec t s o r t h e i r larvae. Some 
o f t h e m g a i n access t o f i shes . L i k e t h e f r e e nema todes 
(Anguillulidce), m a n y o f t h e G o r d i i w i l l s u r v i v e c o m p l e t e des ic
c a t i o n . T h e eggs o f t h e m a t u r e w o r m s are d e p o s i t e d i n l o n g 
a g g l u t i n a t e d cha ins i n w a t e r o r d a m p s i t ua t i ons . 

I m u s t c o n c l u d e . I n t h e b o d y o f t h i s w o r k w i l l be f o u n d 
m a n y no t i c e s o f i n sec t paras i tes t h a t are a w a i t i n g t r a n s f e r e n c e 
t o some v e r t e b r a t e . I need o n l y a l l u d e t o t h e r o l e o f t h e 
m o s q u i t o , t o t h a t o f t h e louse o f t h e d o g , a n d espec ia l ly t o t h a t 
o f t h e l i t t l e m y r i a p o d (Glomeris) w h i c h , l i k e t h e c o m m o n 
g l o w - w o r m (Lampyris), possesses phosphorescen t p r o p e r t i e s . I 
m e n t i o n t h i s a g a i n p a r t l y i n c o r r e c t i o n o f an e n t o m o l o g i c a l 
e r r o r (at p . 296) w h i c h escaped m e a t t h e t i m e o f g o i n g t o 
press . L e i d y has d e s c r i b e d a m a t u r e n e m a t o d e (Ascaris infecta) 
f r o m Passalus cornutus, a n d n u m e r o u s F i la r iae are k n o w n t o 
i n f e s t i n sec t s (Blatta, Forficula, Phosphuga, & c , & c ) . F r o m 
a n e a r w i g I o b t a i n e d a f i l a r i a n e a r l y five inches i n l e n g t h . 

W e have seen t h a t t h e larvae o f Dracunculus, Cucullanus, as 
w e l l as those o f o t h e r i m p o r t a n t nematodes , d w e l l i n bodies o f 
e n t o m o s t r a c o u s Crustacea, w h i l s t those of Echinorhynchus a t t a c k 
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the G a m m a r i and t h e i r al l ies . T h e w e l l - k n o w n TJclonella caligorum 
attaches i t s e l f t o Crustacea t h a t are themselves paras i t i c . 

A s m a n y of t h e so-called f r e e nematodes l i v e i n t h e s l ime 
o f animals , V i l l o t is of o p i n i o n t h a t no v e r y d i s t i n c t l i n e o f 
demarca t ion can f a i r l y be d r a w n be tween the paras i t ic a n d 
f r e e species. T h i s w o r k , however , h a v i n g deal t o n l y w i t h 
genu ine parasites, I have purpose ly o m i t t e d any de ta i l ed account 
of t h e so-called f r e e nemato ids . I m e n t i o n t h i s lest i t shou ld 
be supposed t h a t I h a d shown a s tud ied neglec t of the m o r e or 
less r emarkab l e labours o f B i i t s c h l i , Bas t i an , E b e r t h , L i n s t o w , 
M a r i o n , V i l l o t , Claus, D e M a n , Car te r , and m a n y others . 

B I B L I O G R A P H Y ( N O . 6 0 ) . — B a s t i a n , H. G, " M o n o g r a p h on 
the A n g u i l l u l i d s e , or f r e e Nemato ids , ma r ine , l a n d , a n d f r e s h 
wate r , w i t h desc r ip t ion of 100 new species," ' L i n n e a n T r a n s / 
f o r 1865, v o l . x x v , p . 7 3 . — I d e m (see B i b l i o g . N o . 2 ) . — I d e m , 
" Free N e m a t o i d s , " b e i n g an a r t i c l e i n the ' Popu la r Science 
R e v i e w ' f o r 1868, v o l . v i i , p . 1 6 3 . — B r a d y , G. S., ' M o n o g r a p h 
of the f r e e a n d semiparas i t ic Copepoda / L o n d o n , 1878 .— 
Biitschli, 0., " TJntersuchungen ueber f r e i l ebende N e m a t o d e n 
u n d die G a t t u n g Chaetonotus," r S ieb . u n d K o l l . Z e i t s c h r i f t / 
1876 .—Gar ter , H. J., " O n a B i s e x u a l N e m a t o i d W o r m w h i c h 
in fes t s the c o m m o n H o u s e - f l y (Musca domestica)," ' A n n . N a t . 
H i s t . / 1861 , a n d i n the ' B o m b a y M e d . a n d P h y s . Soc. T r a n s . / 
new series, 1 8 6 0 . — C l a p a r e d e (see P a n c e r i ) . — C l a u s , C., ' B e o -
bach tungen ueber d . Organ i s . u n d F o r t p f l a n z . v . Leptodera 
appendiculata,' 1869 .—Cobbold , " N o t e on I n s e c t Paras i tes ," i n 
' R e p . of E n t o m o l o g i c a l C l u b / i n the ' M i d l a n d N a t u r a l i s t / 
M a r c h , 1878, p . 8 0 . — C o l e , W., " R e m a r k s o n a Paras i te o f 
H u m b l e Bees ," i n ! J o u r n a l of the Q u e k e t t M i c r o s c o p i c a l 
C l u b / 1 8 7 5 . — B u f o u r , L., " Sphasrular ia ," f A n n . des Sc i . N a t . / 
1 8 3 6 . — D u j a r d i n , " O n M e r m i s , " ' A n n . des Sc i . N a t . / 2e ser., 
t o rn . 18, p . 1 2 9 . — E b e r t h ( see B i b l i o g . N o . 2 ) . — G a r n e r , B., 
" N o t e on a D i s t o m a , " i n his paper f O n the L a m e l l i b r a n c h i a t e 
Conch i fe ra , ' ' T rans . Z o o l . Soc . / 1 8 4 1 . — G h a l e b , 0., " Observa
t ions and E x p e r i m e n t s o n t h e M i g r a t i o n s o f Filaria rhyti-
pleurites, a Parasi te o f Cockroaches a n d R a t s , " ' Comptes 
R e n d u s / J u l y 8, 1878, a n d ' A n n . N a t . H i s t . / A u g . , 1 8 7 8 . — 
Idem, " N o t e sur l ' ana t . et les m i g r a t i o n s de deux N e m a t o i d e s 
parasi tes, le Pcecilogaster blatticola et Fil. rhytipl.," Pa r i s , 1876 
(quoted b y O. v o n L i n s t o w ) . — G i a r d , M. A., " O n the pa ra s i t i c 
I sopoda of the genus En ton i scus ( i n f e s t i n g Crus tacea ) , " f r o m 
' C o m p t e s R e n d u s / A u g . , 1878, i n ' A n n . N a t . H i s t . / O t a , 
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1 8 7 8 . — I d e m , " O n t h e O r t h o n e c t i d a , p a r a s i t i c o n E c h i n o d e r -
raata a n d T u r b e l l a r i a ( R h o p a l u r a ) , " ' A n n . N a t . H i s t . / F e b . , 
1 8 7 8 . — G r u b e , A., " O n C y c l o p s as a n e w C e s t o i d - b e a r i n g 
H o s t / ' f r o m ' Z o o l o g i s c h . A n z e i g e r / B d . i , s. 74, i n ' J o u r n . 

R o y a l M i c r o s c . S o c . / N o v . , 1878, p . 2 5 4 . — H u n t e r , J., " F i l a r i a 
o f t h e B e e , " i n ' C a t a l . ( b y O w e n ) o f t h e c o n t e n t s o f t h e M u s . 
R o y a l C o l l . S u r g . / p a r t i v , fasc . i , p . 37 , 1 8 3 0 . — E y n s t o n , 
" W o r m s a t t a c h e d t o a G r a s s h o p p e r , " ' P r o c . A s h m . S o c . / i n 
' C o r b y n ' s I n d i a R e v i e w / a n d i n ' J o u r n . o f F o r e i g n S c i . / 1837 , 
p . 1 7 2 . — L i m a , J. F. da S., " R e m a r k s o n t h e Filaria medi
nensis o r G u i n e a - w o r m ; o n t h e occu r r ence o f t h i s pa ra s i t e i n 
t h e P r o v i n c e o f B a h i a ; a n d o n i t s e n t r a n c e i n t o t h e h u m a n 
b o d y b y d r i n k i n g w a t e r ; " t r a n s , f r o m t h e P o r t u g u e s e b y D r 
J . L . P a t e r s o n , a n d p u b . i n t h e ' V e t e r i n a r i a n ' f o r F e b . , 1879 
et seq.—Linstow, " H e l m i n t h o l o g i s c h e B e o b a c h t u n g e n , " i n 
' A r c h i v f i i r N a t u r g e s c h i c h t e / 1 8 7 6 . — L u b b o c k , Sir J., " O n 
Sphcerularia bombi," ' N a t . H i s t . R e v . / 1 8 6 1 . — I d e m , " N o t e s , " 
& c , ibid., 1864 , p . 2 6 5 . — M a s o n , J. W., " N o t e o n t h e Geo
g r a p h i c a l D i s t r i b u t i o n o f t h e Temnocephala chilensis ( pa r a s i t i c 
u p o n a f r e s h w a t e r c r a y f i s h , Paranephrops setosus, i n N e w 
Z e a l a n d ) , " ' A n n a l s N a t . H i s t . / 1875, p . 3 3 6 . — M a o - i o n , A. F., 
' R e v i s i o n des N e m a t o d e s ( & c . ) / M a r s e i l l e s . — M a u n d , B., " A 
d e s c r i p t i o n o f Filaria forficulce," ' R e p . P r o c . L i n n . S o c . / i n 
' Z o o l . J o u r n . / 1 8 3 2 - 3 4 , p . 2 6 3 . — M e i s s n e r (see T h o m s o n ) . — 
Owen, B. (see H u n t e r ) . — B a g e n s t e c h e r (see B i b l . N o . 5 8 ) . — 
Panceri, P. (e d i E . D . C lapa rede ) , " N o t a sopra une a l c i o p i d e 
pa rass i to d e l l Gydippe densa," ' M e m . d e l l a Soc. I t a l . d i S c i . 
N a t . / 1867 — S a r s , " I n t e s t i n a l W o r m i n an A c a l e p h . , " f r o m 
' W i e g m a n n ' s A r c h i v / i n ' A n n . N a t . H i s t . / 1 8 4 5 . — Siebold, G. 
J. von, i n ' W i e g m a n n ' s A r c h . / 1 8 3 5 . — I d e m , i n ' R a y Soc. 
R e p . ' ( b y B u s k ) , 1 8 4 7 . — I d e m , " W o r m s , " & c , ibid., p . 503 , 
1 8 4 7 . — I d e m , " R e p o r t o n H e l m i n t h o l o g y , a n d o n t h e N e m e r -
t i n a s " ( t r ans , b y W B . M a c d o n a l d , i n ' R a y Soc. R e p . o n Z o o l . / 
1842, p . 2 8 0 ) , E d i n b u r g h , 1 8 4 5 . — I d e m (see T h o m s o n ) . — T h o m 
son, A. ( f o r r e v i e w o f t h e w r i t i n g s o f Me i s sne r , V o n S i e b o l d , 
a n d o the r s , r e s p e c t i n g t h e d e v e l o p m e n t of M e r m i s , G o r d i u s , & c , 
see t h e c lass ica l a n d e l abora te a r t . " O v u m " ) , i n ' S u p p . t o 
T o d d ' s C y c l o p . / 1 8 5 9 . — V o g t , G., " O n some I n h a b i t a n t s 
(Cercariae) o f t h e F r e s h - w a t e r M u s s e l s , " f r o m ' A n n . des S c i . 
N a t . / i n ' A n n . N a t . H i s t . , ' 1 8 5 0 . — W h i t m a n , G. 0., " T h e 
E m b r y o l o g y o f Cleps ine ( w i t h v a l u a b l e B i b l i o g r a p h y ) , " ' Q u a r t . 
J o u r n . M i c r . S c i . / J u l y , 1878. 
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A P P E N D I X . — T h e memoi r s announced b y D r T . R . L e w i s i n 
t h e Janua ry issue of the ' Mic roscop ica l J o u r n a l / a n d r e f e r r e d 
to at t h e close of m y account of Filaria Bancrofti, h a v i n g 
appeared, I f u l f i l t he p romise p r ev ious ly made (p . 2 0 2 ) . I n 
t h e f e w l ines at m y disposal I m a y observe t h a t t h e b e a u t i f u l 
b rochure (quoted be low) supplies f u l l e r de ta i l s o f t h e resu l t s 
a l ready announced b y L e w i s i n t h e ' P roceed ings of t h e A s i a t i c 
Socie ty of B e n g a l / I n respect of t h e n e m a t o i d haematozoa, t h e 
m e m o i r is ch i e f ly i m p o r t a n t as c o n f i r m i n g Manson ' s observa
t i o n s r e g a r d i n g t h e changes undergone b y t h e Filariae t h a t have 
been t r a n s f e r r e d to the s tomach of t h e mosqu i to , a n d especial ly 
also, as a d v a n c i n g some n o v e l fac t s i n reference t o the occurrence 
of b i r d ' s blood-corpuscles , associated w i t h e m b r y o n i c nemato ids , 
i n t he same viscus of t h e insect . T h e w o r m s are r e g a r d e d b y 
L e w i s as t r a n s f e r r e d av i an haematozoa, a v i e w w h i c h ga ins 
s t r e n g t h b y t h e i r compar i son w i t h the s i m i l a r larvae w h i c h he 
h a d detec ted i n the b l o o d o f I n d i a n crows (Gorvus splendens). 
I n E g y p t , as Sonsino h a d h i m s e l f i n f o r m e d me b y l e t t e r , s i m i l a r 
haematozoa are t o be f o u n d i n crows, a n d av i an filariae o f t h i s 
k i n d were l o n g p rev ious ly descr ibed, as L e w i s a n d Sonsino p o i n t 
out , b y B o r e l l , H e r b e r t , S c h m i d t , a n d V i r c h o w . Fac t s o f t h i s 
o rde r u n d o u b t e d l y compl ica te ma t te r s , a n d suggest t h a t e x t r e m e 
measure of cau t ion i n d r a w i n g conclus ions , w h i c h L e w i s h i m s e l f 
everywhere d isplays . 

Respec t ing t h e f i n a l changes unde rgone b y t h e m o s q u i t o -
filariae be fore t h e i r re -en t rance i n t o t h e h u m a n body , L e w i s does 
n o t appear to have gone f u r t h e r t h a n D r M a n s o n . B y r u p t u r i n g 
the b o d y of the mos t advanced larvae, L e w i s r e a d i l y r ecogn i sed 
the oesophagus a n d in te s t ine , b u t he r e m a r k s , s i g n i f i c a n t l y , " I 
have n o t been able to d i s t i n g u i s h any o ther d i f f e r e n t i a t e d viscus 
i n any of the specimens, a n d c e r t a i n l y , n o t h i n g sugges t ive o f 
d i f f e r e n t i a t i o n of s e x " (p . 8 3 ) . I n an ear l ie r p a r t o f t h e m e 
m o i r "Dr L e w i s t akes o b j e c t i o n t o m y v i e w t h a t t h e u r i n a r y 
nemato ids f o u n d b y me i n a case of B i l h a r z i a are g e n e t i c a l l y 
r e l a t e d to Filaria sanguinis hominis. H i s d i s t i n g u i s h e d coad
j u t o r , D r D . C u n n i n g h a m , also denies t h e p o s s i b i l i t y o f such 
r e l a t i onsh ip . N o doub t , i f t he u r i n a r y m a t e r n a l w o r m was r e a l l y 
oviparous m y v i e w is un tenab le ; b u t t h e p r o v e d presence o f 
i m p e r f e c t l y f o r m e d ova r i an ova, i n w h i c h no t race of e m b r y o n i c 
f o r m a t i o n was d i sce rn ib le , has f o r c e d u p o n me the c o n v i c t i o n t h a t 
prolapsus and r u p t u r e of the u t e r i n e tubes o f t h e pa r en t w o r m 
h a d occur red , and t h a t t h e i r r u p t u r e h a d occasioned t h e escape 
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o f o v a i n v a r i o u s s tages o f g r o w t h . A s f r e e e m b r y o s w e r e 
also d e t e c t e d , t h e a d u l t w o r m was p r o b a b l y v i v i p a r o u s . T h e r e 
i s an e r r o r i n t h e r e p r e s e n t a t i o n o f t h e o v a l - s h a p e d o v u m g i v e n 
i n t h e f i g u r e (p . 1 8 3 ) . I r e t a i n d r a w i n g s o f e i g h t e e n p e r f e c t 
n e m a t o i d ova f r o m t h e B i l h a r z i a case, a n d n o t one o f these 
shows a n y d o u b l e c o n t o u r o f t h e c h o r i o n a l enve lope . I n 
t h e case o f t h e i m p e r f e c t ova , t h e d o u b l e c o n t o u r i s o b v i o u s l y 
due t o t h e close a p p o s i t i o n o f t h e y e l k - m e m b r a n e t o t h e s h e l l -
m e m b r a n e , t h e r e b e i n g no t r u e she l l . A s r e g a r d s " a c o r r e c 
t i o n " w h i c h L e w i s m a k e s i n respec t o f t h e q u e s t i o n o f p r i o r i t y 
o f d e s c r i p t i o n o f t h e m a t u r e Filaria sanguinis hominis I can o n l y 
find space t o s ta te f r a n k l y , t h a t L e w i s i s p e r f e c t l y c o r r e c t . 
T h e e r r o r was q u i t e u n i n t e n t i o n a l o n m y p a r t . T h e a d u l t w o r m 
was first d i s c o v e r e d b y B a n c r o f t , a n d u p o n t h e s t r e n g t h o f h i s 
a d m i t t e d l y scan ty r e c o r d I n a m e d t h e w o r m Filaria Bancrofti. 
I n t h e m a t t e r o f s u p p l y i n g a p r o p e r d i agnos i s a n d a n a n a t o m i c a l 
d e s c r i p t i o n I was c o m p l e t e l y a n t i c i p a t e d b y L e w i s . N o d o u b t , 
D r B a n c r o f t c o u l d have f u r n i s h e d a f u l l e r d e s c r i p t i o n o f t h e 
pa ras i t e , h a d h e de s i r ed t o do so, b u t he re i s w h a t he says i n 
t h e l e t t e r addressed t o m e f r o m M e l b o u r n e o n t h e 2 0 t h o f 
A p r i l , 1877 : — ( e I t h o u g h t i t b e t t e r t o send y o u t h i s a ccoun t o f 
filariae t h a n t o p u b l i s h i t direct, as y o u so k i n d l y set m e o n t h e 
t r a c k o f t h e i n v e s t i g a t i o n . " H e r e I f e e l c o n s t r a i n e d t o r e m a r k 
t h a t f e w , i f any , o f m y m a n y co r re sponden t s i n h e l m i n t h o l o g y , 
have d i s p l a y e d m o r e e n g a g i n g candour . W h i l s t a c t u a l l y w r i t i n g 
t h i s A p p e n d i x ( A p r i l 1 5 t h , 1879) I have r e c e i v e d a n e w r e c o r d 
o f filarious cases f r o m D r B a n c r o f t , w h o also sends m e some 
m o s q u i t o e s c a p t u r e d b y a v i c t i m i s e d p a t i e n t whose b l o o d 
s w a r m e d w i t h filariae. I n one o f t h e c a p t u r e d insects B a n c r o f t 
h i m s e l f d e t e c t e d f o r t y - f i v e filariae. T h e cases have been f o r 
w a r d e d t o t h e ' L a n c e t ' f o r p u b l i c a t i o n . L a s t l y , i n r e f e r ence 
t o t h e c l o s i n g p a r a g r a p h o f B a n c r o f t ' s p r e v i o u s l e t t e r t o m e 
( p u b . i n t h e ' L a n c e t / F e b . 1 s t ) , I have r e c e i v e d t h e f o l l o w i n g 
i n t e r e s t i n g c o m m e n t a r y a t t h e hands o f D r S i l v a A r a u j o , 
whose l e t t e r i s d a t e d f r o m B a h i a , M a r c h 3 r d , 1879 :—"* Je dois 
vous c o m m u n i q u e r que ce f a i t v i e n t c o n f i r m e r l ' i dee q u i ex i s t e 
chez nous , o u l e p e u p l e c r o i t et a f f i r m e q u e — q u a n d une p e r 
sonne q u i s o u f f r a i t a u p a r a v a n t d ' e ry s ipe l e a u n abces cela l a 
p r e se rve de n o u v e a u x acces. L a r a i s o n ne sera- t -e l le pas que 
dans ce cas, avec F o u v e r t u r e de l 'abces, le v e r so r t ? Je l e 
c ro i s . Ces f a i t s v i e n n e n t d e m o n t r e r que la cause de l a ma lad i e 
est l e v e r . C e p e n d a n t nous avons i c i a B a h i a p lus i eu r s c o n -
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f r e re s q u i ne le c ro ien t p o i n t ! E t a, R io -de - Jane i ro aussi i l y 
en a, peut -e t re davantage ( ! ) . " I w i l l o n l y a d d t h a t D r A r a u j o 
deceives h i m s e l f i f he imag ines t h a t t h e f u l l e t i o l o g i c a l s i g 
n i f icance of parasites i n r e l a t i o n to disease w i l l receive genera l 
profess ional r e c o g n i t i o n f o r m a n y years to come. 

S U P P L E M E N T TO B I B L I O G R A P H Y N O . 23, p . 202 ( w i t h emenda
t i o n s ) . — A r a u j o , ' M e m o r i a sobre a F i l a r i o s e ou a moles t i a p r o -
dusida por u m a nova especie de paras i ta cu t aneo / Bah ia , 1875. 
— I d e m , " D a filariose," ' G l o b o / J o r n a l do R i o de Jane i ro , 
1876, e ' R e v i s t a M e d i c a do R i o de Jane i ro , ' 1876, anno 3o, 
N o . 2, 15 de Ju lho , p . 1 0 7 . — I d e m , " Oaso de c h y l u r i a , ele-
phancia do escroto, escroto l y m p h a t i c o , c r aw-c raw e erys ipe la 
e m u m mesmo i n d i v i d u o ; descobr imento da W u c h e r e r i a filaria 
na l y m p h a do escroto. T r a t a m e n t o pela e lec t r ic idade c o m 
excellentes resu l tados ," ' Gaz. M e d . da Bah ia , ' 2a serie, v o l . 2o, 
N o . 1 1 , N o v . de 1 8 7 6 . — I d e m , " A Filaria Wuchereri no sangue ," 
' Gaz. M e d . da B a h i a , ' M a r . de 1878, p . 106, e seguintes .— 
Idem, " A mur i coca e as filarias W u c h e r e r i , " ' Gaz. M e d . da 
B a h i a , ' Se tembro de 1 8 7 8 . — I d e m , " L a Fit. immitis," & c , 
T r a n s l . of M e m . (I. c., B i b l . , N o . 45) i n * L y o n M e d i c a l , ' N o v . , 
1878, p . 319 et 3 6 3 . — B a n c r o f t , " I n s t a n c e o f a Eu ropean h a v i n g 
t a k e n leprosy i n Queens land ," i n a l e t t e r t o m y s e l f ; see " Case 
f r o m B a n c r o f t , " quo ted at p . 2 0 3 . — G h a s s a n i o l , A. (et F. Guyot), 
" H e m a t u r i e graisseuse ou chyleuse ," i n t h e i r " No te s de Geo-
graph ie M e d . recuei l l ies a, T a i t i , " i n ' A r c h i v e s de M e d . Nava l e , ' 
Jan. , 1878, p . 65 .—Cobbo ld , " W o r m s i n t h e H e a r t o f D o g s , " 
l e t t e r i n the ' L a n c e t , ' A p r i l 5, 1879, p . 4 9 8 . — C o l e s , " O n L y m p h -
s c r o t u m , " ' B r i t . M e d . J o u r n . , ' M a r c h 9, 1 8 7 8 . — F a y r e r , Sir J., 
" L e c t u r e on Elephant ias is A r a b u m , " i n t h e ' L a n c e t , ' M a r c h 
29, 1879, p . 4 3 3 . — I d e m , ' R e p o r t o f P a t h o l . S o c . / ' L a n c e t / 
F e b . 22, 1879, p . 2 6 7 . — I d e m , ' R e p . of E p i d e m i o l o g i c a l Soc . / 
ibid., p . 2 6 9 . — I d e m , ' L e t t e r on F i l a r i a / see Hoysted.—Ghaleb, 
0. ( w i t h P . P o u q u i e r ) , " O n Filaria hcematica," f r o m ' Comptes 
R e n d u s / F e b . 5, 1877, i n ' A n n a l s N a t . H i s t . / A p r i l , 1877 .— 
Hoysted, J., " No tes of a Case of Filaria sanguinis i n a D o g / ' 
see B i b l i o g . N o . 49 , p . 3 1 1 . — L e w i s , T. R., ' T h e M i c r o s c o p i c 
Organ i sms f o u n d i n the B l o o d of M a n a n d A n i m a l s , a n d t h e i r 
r e l a t i o n t o Disease / Ca lcu t ta , 1 8 7 9 . — I d e m , " T h e Haematozoa 
of M a n (excerp t of the above ) , " ' Q u a r t . J o u r n . o f M i c r o s c . S c i . / 
A p r i l , p . 245 ( b o t h f r o m ' 1 4 t h A n n . R e p . o f t h e San. C o m m i s 
sioner w i t h t h e G o v t , o f I n d i a ' ) . — M a h u n a , ' L e t t e r r e s p e c t i n g 
Fil. sang. hom. i n C h y l u r i a ' (1. c , B i b l i o g . N o . 2 3 ) . 



I N D E X . 

PAGE 
Acanthia lectularia, or the common bed bug 273 
Acanthocephala in birds 446 

„ include but one family 5 
„ in the Hunterian Museum 413 

Acanthotceniadcp., a family of tapeworms 4 
Acaridce, a family of Arachnida 5 
Acephalocysts in cattle, Hunterian specimens of 140 
Agricultural societies, their indifference to helminthology 412 
Aguti, Spiroptera mediospiralis from the 403 
Alligator, entozoa from an 455 
Amphistoma and Polystoma in the frog 452 

„ hominis, notice of Lewis's and McConnell's 36 
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Anguillula (Leptodera) stercoralis, description of 234 
Anguillulidce, a family of round worms 5 
Annelid parasites, ectoparasitic character of the 5 
Anoplocephala perfoliata as a synonym 401 
Ant-eaters, internal parasites of 321 
Antelopes and deer, Pentastomes found in 350 
Anthomyia canalicularis as a human parasite 271 
Arachnid parasites, various families of 5 
Argulidce, a family of parasitic crustaceans 6 
Arhynchotcenia critica of the hyrax 403 
Arhynchotaniada, considered as a group 4 
Armadillo, parasites found in the 321 
Ascarides, a family of round worms 4 
Ascarides infesting cetaceans 426 

„ (Oxyurides) in relation to cleanliness 232 
Ascaris alata, Bellingham's so-called 237 
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,, ,, remarkable cases caused hy the 248 
„ maculosa causing avian epizooty 441 
„ „ Unterberger's experiments with 245 
„ megalocephala and A. lumbricoides not identical 243 
„ „ experiments with the eggs of 246 
„ „ of solipeds 378 
„ mystax considered as a human parasite 237 
„ „ Leuckart's experiments with 244 
„ „ researches of Nelson respecting 240 
„ nigrovenosa, parthogenesis of 452 
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„ tapeworm, description of the so-called 
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Bilharzia hcematobia, history and development of the 
Birds, frequency of entozoa in 

„ Spiroptera helicina in the feet of 
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Birds, the gape disease in 443 
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Blackfish or tursio, cestode from the 422 
Bladderworms and measles in cattle 62 
BlaptidcB as parasitic insects 7 
Bloyps mortisaga as a human parasite 270 
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Bonito, parasites from the 458 
Bopyridce, a family of parasitic crustaceans 6 
Bothrocephali of water-birds obtained from fish . 468 
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Bothriocephalus cordatus, brief description of 111 

„ cristatus, brief description of 111 
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„ „ source and proscolices of 107 
„ proboscideus of the salmon 468 
„ tropicus, note on the so-called 96 

Bot infesting the stomach of the rhinoceros 401 
Bottle-head (Syperobdon), flukes from the 421 
Brain, Cysticerci occurring in the human 92 
Bronchi of whales, worms in the 425 
Bucephalus probably a larval state of Gasterostoma 462 

„ regarded as a germ-sac 453 
Bug, the common, as a human parasite 273 

Cachalot, cestode from the high-finned 422 
Calceostoma, hooks of the suckers of 464 
Caligidce, a family of crustaceans 6 
Campula oblonga regarded as a synonym 419 
Capercaillie, entozoa of the 440 

„ Trichosoma and Ligula from a 447 
Carnivora, internal parasites of the 297 
Cataphractus infested by Aspidocotylus 360 
Cat, Australian, Bothriocephalus from 309 

„ flukes and tapeworms infesting the 308 
Cattle diseased by parasites, natural cure of 83 

„ measles and bladderworms in 61 
„ of the Upper Punjab infested by cysts, percentage of 75 
„ plague bodies, nature of the so-called 280 
„ species of lice infesting 352 
„ tapeworms found in 332 

Cercaria diplocotylea of water-snails 452 
„ of the common fluke 325 

Cercaria and Media, Pagenstecher's remarks on 452 
Cercomonas hominis in cholera dejections 282 
Cestoda, families of the order 4 
Cestode (larval) in Delphinus delphis 422 
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Cetacea, external parasites of 428 
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„ worms in the lungs of 423 
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Chacma, strongyles found in the 291 
Charbon, an anthracoid disease associated with bacterids 278 
Cheetah, tapeworm found in the 300 
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Cheiroptera or bats, parasites of 293 
Chigoe or jigger as a human parasite 274 
Chinese missionary, flukes in the family of a 21 
Cirrhipeds, parasitic, upon whales 428 
Civets, parasites found in 299 
Classification of Schneider referred to 4 
Clepsinidce, a family of suctorial annelids 5 
Coati, intestinal worms of the 298 
Cochin-China diarrhoea due to Leptodera 235 
Cockchafers harbor young Echinorhynchi 413 
Cockroaches (Blatta) infested by nematodes 483 
Codfish, frequency of filariae in the 472 
Ccenuri from rabbits in Guy's Museum and at Oxford 140 

„ researches of Rose and Numan respecting 334 
Ccenurus cuniculi, specimen of, from Ayrshire 140 

„ serialis of the hyrax 403 
Conocephalus typicus from a dolphin 426 
Conopidce, the larvae of, as parasitic insects 6 
Conorhinus nigrovarious or pampas benchucha 273 
Cotylogaster cochleariforme not an equine parasite 360 
Crane, entozoa from a 447 
Crossophorus collaris of the hyrax 403 
Crocodile, worm from beneath the skin of a 456 
Crows, haematozoa in Indian 486 
Crustacea, parasitic, upon whales 428 

„ the, as alleged human parasites 269 
Crustacean parasites, families of 6 
Crustaceans, entozoa infesting 480 
Cucullanidce, a family of round worms 4 

„ development of the 474 
Culex, various species of, attacking man 273 
Curlew, entozoa from the 447 
Cuterebra noxialis, or Macaco worm 271 
Cuttle-fishes, tapeworm larvae found in 468 
Cyamidce included with Pycnogonidae 5 
Cyamus balcenarum or whale-louse 428 
Cyclobdella lumbricoides, the, of Brazil 259 
Cyclops considered as an intermediate host 223 
CymothoidcB, a family of parasitic crustaceans 6 
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„ in the brain, cases of 92 
„ of the sheep, discovery of the 97 
„ report by Dr Neill respecting 80 
„ (tela) cellulosce, or pork measle 89 
,, tenuicollis found in man 101 
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Dasse (Hyrax), parasites of the 403 
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Deer, abundance of amphistomes in 332 

„ filarise found in various kinds of 350 
Delphinus Forsteri, tapeworm found in 422 

„ phocana, cestode (Diphyllobothrium) from 422 
„ rostratus, tapeworm from 422 
„ tacuschi, flukes found by Natterer in 417 

Demodex folliculorum of man and dog 266 
Dcrmatophagoides Scheremetewsky, the so-called 266 
Dibothrida and Bothriocephalida as synonyms 4 
Dibothrium hians, supposed monstrous state of 105 
Dichelestida, a family of crustacean parasites 6 
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„ „ ciliated embryo of 49 
„ ,, description of the 18 
„ leptosomum and D. brachysomum, source of 438 
„ macrostomum, development of 435 
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Dochmius duodenalis, discovery of, by Dubini 211 

„ Satigeri from the elephant 399 
Dogs, destruction of dogs by heart-worms 304 
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Dolphin, remarkable worm from the stomach of a 426 
Dolphins, fluke parasites of 416 
Dorado, Fasciola fusca from the 459 
Dracunculus, description of the embryos of 221 
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„ medinensis, description of the 217 
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Dugong, parasites of the 429 

Ear of the porpoise, worms found in the 427 
Earth-wolf, remarkable parasite from the 299 
Earth-worms as intermediate bearers g^g 
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Echidna, tapeworm from the 433 
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in the hog from Stephanurus 411 
in the Mauritius from worms 382 
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Fustrongyli within the skull of water-turkeys 446 
Eustrongylus gigas, description of 207 

„ „ in dogs and wolves 305 
„ „ source of the 208 
„ „ wild animals infested by 207 
„ papillosus from a crane 447 
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„ terebra in the black-tailed deer 349 
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„ in human blood, Sonsino's verification of 185 
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Filaridce, a family of round worms 5 
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„ of Brazil, amphistomes in the 463 
„ parasites of 457 

Flea, the common, of man 274 
Fluke, description of the common liver 15 

„ description of the large human 24 
„ origin and meaning of the term 4 

Flukes abundant in the great kangaroo 431 
„ causing " ro t " in elephants 394 
„ found in fishes 457 
„ found in ruminating animals 323 
„ Pagenstecher's researches on 452 
„ their destiny favoured by mimetism 436 

Fox, fluke of the American red 299 
„ source of tapeworms infesting the 300 

Fowl, entozoa infesting the common 440 
Free nematoids, Villot's opinion respecting the 483 
Frog, Ascaris nigrovenosa of the 452 

Oaleodes araneoides or canal tick 267 
Gallvnula chloropus, worms in the limbs of 447 
GamasidcB, a family of Arachnida 5 
Game birds, list of entozoa infesting 440 
Gammarus pulex as an intermediate host 476 
Gape disease, methods of preventing and treating the 445 
" Gapes " in birds due to Sclerostoma 443 
Gasterostoma gracilescens, probable larval condition of 52 

„ peculiarities of the genus 462 
Gastrodiscus Sonsinonis of the horse 359 
Gastrophilms rhinocerontis, a bot-fly 401 
Gid hydatid found in various animals 333 
„ in the hog noticed by Florman 405 

Giraffe, large fluke found in the 323 
Glossina morsitans as a human parasite 273 
Glow-worm (Lampyris), correction respecting the 483 
Gluttons, internal parasites of the 298 
Gnathostoma hispidum of the hog 412 
Goat, the beef-measle discovered by Zenker in a 83 
Gongylonema pulchrum of the hog 412 
Goose, worms from the ashy-headed 447 

„ „ from the Sandwich Islands 447 
Gordiidce, a family of round worms 5 
Gordius survives desiccation 483 
Grebe, worms found in the legs of the lesser 447 
Gregarinidm, as a family of protozoa 7 
Grouse-disease, parasites producing the 438 

„ entozoa of the red 440 
Gubleria proposed as a generic title 7 
Guillemot, entozoa from the 447 
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Gulls, entozoa found in 447 
Guinea-worm, development of the 223 

„ geographical distribution of the 218 
Gymnorhynchus horridus as a synonym 471 
Gyncecophorus hcematobius considered as a synonym 39 
Gyrodactylidce, a family of flukes 4 
Gyrodactylus, conclusions of Wedl respecting 465 

„ elegans, development of 466 

Haddock, frequency of filariae in the 472 
Halmaturus Derbyensis, nematodes of 434 
Hams, Cysticerci in Westphalian 405 
Hares and rabbits, entozoa of 318 
Hawk, entozoa from the sparrow 447 
Hcematomyzus (Idocoloris) elephantis 399 
Hcematopinus of the hog 414 
Hcematopota pluvialis or the clegg 273 
Haematozoa in dogs, discovery by Grube and Delafond of 184 

„ in Egyptian and Indian crows 486 
„ of the dog 303 

Haematuria caused by Bilharzia hatmatobia 54 
Hcementeria, American leeches of the genus 259 
Hcemopis sanguisorba attacking French soldiers . 258 
Heart of whales, worms in the 425 
Hedgehog, parasites of the common 295 

„ tapeworm from the so-called Australian 433 
Helmintha, the term in relation to " worms " 8 
Helminthology, practical results from the study of 3 
Helophilus, larva of, found in man 273 

„ larvae found in the horse 387 
Herring, frequency of filaria in the 472 
Hesslingia proposed as a generic title 7 
Heterocheilus tunicatus from Natterer's manatee 429 
Heteroura androphora, sexual peculiarities of 445 
Hexathyridium pinguicola and H. venarum 36 
Hippoboscidce contain parasitic insects 6 
Hippopotamus, parasites of the 402 
Histiocephalus, a genus of nematodes 433 
Hog, absence of tapeworms in the 404 

,, cholera, supposed connection with Stephanurus 410 
„ skin affection from parasites in the wild 414 

Hog's flesh, supposed injuriousness of 404 
„ intestines perforated by parasites 413 
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„ eye-worms from the 383 
„ giant strongyle found in the 385 
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Hydatids of the tibia in the Nottingham Hospital Museum 130 
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„ successful treatment of, by MacGillivray 128 
„ their distribution in the organs of the body 122 
„ the so-called daughter vesicles of 121 

Hydrachnidce, a family of Arachnida 5 
Hymenolepis, as a new genus of cestodes 102 
Hyperoodon, Echinorhynchus found by Hyrtl in 427 
Hypercemia and Anaemia due to parasites 213 
Hyrax, parasites of the Cape 403 

Ichneumon, the Indian, fluke from the 299 
Insectivora, entozoa found in the 295 
Insect parasites, various families of 6 
Insects, entozoa of 480 
Intestinal worms, popular ideas respecting 8 
Itch or scab insect, description of the 266 
Ixodes, species of, attacking man 267 
Ixodidce, a family of Arachnida 5 

Jigger or chigoe as a human parasite 274 

Kaleege, worms from the black-backed 447 
Kangaroo, tapeworm in the gall-bladder of a 432 

„ worms from the knee-joint of a 433 
Kestrel, entozoa from the 447 
Kite, entozoa from the 447 
Klipdas (Hyrax), parasites of the 403 
Koala (Phascolarctos), tapeworm from a 432 
Kolliheria filicollis, habitat of 462 

LagenorhyncJius Eschrichti, worm found in 421 
Lambs, tapeworm epizooty in 333 
Lampyris, correction of an error respecting 483 
Larvae of flukes, Pagenstecher's researches on 452 
Leeches considered as human parasites 258 

„ of India, Ceylon, Japan, and Java 258 
„ semiparasitic character of 5 

Lemurs, ccenuri or polycephalous hydatids in 290 
Leporines, acarine parasites of 319 
Leptodera (Anguillula) stercoralis, description of 234 

„ intestinalis, description of the 235 
Leptus autumnalis a human parasite 268 
Lemeean parasites found on whales 428 
Lernceidce, a family of crustacean parasites g 
Leuciscus, the bleak, a possible source of tapeworm 108 
Leucochloridium, experiments by Zeller with } 435 
Lice, various species found on man 274 
Ligula nodosa, as an immature Bothriocephalus HO 
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Ligula nodosa, the young state of Bothriocephalus 470 

„ simplicissima, researches by Duchamp on 469 
Lindermannia proposed as a generic title 7 
Ling, Echinorhynchi in the 475 
Lion, hydatids from the, in the Hunterian Museum 139 
Liotheidce, a family of parasitic insects 6 
Liver fluke, the common, in man , 14 
Louse of the elephant 400 
Lucilia hominivora, habits of the 272 
Lumbrici, geographical distribution of 247 

„ in the Mauritius, remarks by Dyce on 247 
„ remarkable cases of, in children 248 
,, violent symptoms caused by 249 

Lumbricoid worms, poisonous effects produced by 250 
Lungs of the porpoise, worms in the 425 

Maggots, rat-tailed, found in the horse 387 
„ various species of, found in man 272 

Malacobdellidce, a family of suctorial annelids 5 
Manatees, parasites of the 429 
Marmoset monkeys, parasites of 291 
Marsupial animals, parasites of 430 
Martens, internal parasites of 298 
Masuri and soorti, parasites of elephants 395 

„ or amphistomes occur in man 38 
Measle-cysts in the Punjab, report respecting 75 
Measled cattle cured by removal from sources of infection 83 

„ meat, Giacomini's observations on 65 
Measles and bladderworms in cattle 61 

„ and Tania, observations of Marchi on 73 
„ found in mutton brought to table 97 
„ of pork reared by experiment 93 

Meat question, the, in relation to " r o t " 331 
„ served as rations, Cysticerci in the 78 

Melolontha considered as an intermediate host 257 
„ vulgaris as an intermediate " host" 413 

Melophagus, a genus of parasitic insects 6 
Mermis albicans, development of 482 
Messmates and parasites of mollusks 480 
Miana bug of Persia, or Argas 267 
Mice, internal parasites of 315 
Micrococci considered as human parasites 277 
Micropteron (Delphinus), flukes in 421 
Mimetism favoring fluke development 436 
Mite found upon Balana australis 428 
Mole, parasites of the common 296 
Mollusks, entozoa of 480 
Monads, parasitic forms of 282 
Monkeys, hydatids obtained from 141 

„ pai-asites of 289 
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Monodon monoceros, nematode worms of 423 
Monostoma plicatum from a northern whale 421 

„ verrucosum, allusion to the eggs of 41 
MonostomidcB, a family of flukes 4 
Mosquito, avian haematozoa in the 486 
Mosquitoes of Queensland, filariae in the 487 
Mules, fatal epidemic affecting 382 
Musca, larvae of, as human parasites 272 
Musk-rat, cestode parasite found in the 296 
Mutton measles, their existence denied 97 

Narwhal, Prosthecosacter infesting the 423 
Nematobothrium filarina, habitat of 462 
Nematoda, families of the order of 4 
Nematodes abundant in marsupials 433 
Nematoids, opinion of Villot respecting the " free " 484 
Nestlings destroyed by tapeworms 440 
Newts, Echinorhynchus anthuris of water 455 
Nycteribiidcv as parasitic insects 6 

Oetobothrium lanceolatum, allusion to the eggs of 41 
Odontobius ceti from Balcena australis 427 
(Estridce, the, a family of parasitic insects 6 

,, infesting the ox and sheep 351 
(Estrus (Gastrophilus) equi of the horse 385 

„ hominis, Mr Higginson's case of 271 
Olulaniasis of the cat 310 
Onchocerca reticulata of the horse 385 
Onchotyle appendiculata from a dog-fish 464 
Opossum, Echinorhynchus in a Brazilian 434 
Opossums, flukes infesting American 432 

„ much infested by nematodes 433 
Orcella brevirostris, fluke found by Dr Anderson in 417 
Orthagoriscus mola as a " host " 471 
Ostrich, entozoa from the American 447 
Otters, flukes and other entozoa of 298 
Ox, insect parasites and tormentors of the 351 

„ species of Strongylus infesting the 347 
Oxyuridce, a family of round worms 5 
Oxyurides, sanitary precautions in respect of 232 

„ source and mode of development of 230 
„ voluntary swallowing of human 72 

Oxyuris curvula of the horse 380 
„ vermicularis, description of the 227 

Oysters as bearers of fluke larvae 26 

Pachydermata, parasites of the 393 
Palisade worms in relation to aneurism 363 
Paramecium (Balantidium) coli of man 282 
Paramecium, semiparasitic character of 7 
Parasites from birds at the Zoological Gardens 447 
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Parasites from cetacea in the Hunterian Museum 427 

„ in grouse from the Earl of Cawdor's estate 439 
„ of savages, lit t le known respecting 27 
„ popular delusions concerning i 
„ their etiological significance not fully recognised 488 

Partridge, entozoa of the 440 
Peccaries (Dicotyles), parasites of the 404 
Pediculidm, a family of parasitic insects Q 
Pediculus, various forms of, infesting man 274 
Pentastoma constrictum, description of the 263 

„ tmnioides as a human parasite 260 
» ,, found in the horse 389 
„ „ in the dog 306 

Pentastomes infesting monkeys 293 
Pentastomidce, a family of Arachnida 5 
Perch, flukes from the eye of the 458 
Peritrachelius insignis from a dolphin 427 
Pheasant, entozoa of the 440 

„ parasites from various species of 447 
Philopteridce, a family of parasitic insects 6 
Phocana communis, flukes found in 413 
Phyllobothrium delphini, source of 422 
Pigeon, two hundred ascarides in a 442 
Pig, hydatids from the, in the Hunterian Museum 139 

„ occurrence of Cysticerci in the brain of the 405 
Pigs, the cause of "husk " in young 412 
Pike-whale, large fluke from the 421 
Pike, worms from the urinary bladder of the 458 
Pinnipedia, parasites of 314 
Pintado, ascarides in the vulturine 447 
Physaloptera turgida infesting opossums 433 
Plagiotcenia gigantea of the rhinoceros 401 
Plagues, parasites considered as a cause of 2 
Platanista gangetica, fluke from 420 
Podiceps and Oallinula, legs of, infested by filariae 447 
Polecats, filariae in the cranial sinuses of 298 
Polystoma and Amphistoma of the frog 452 

„ appendiculata, allusion to the eggs of 41 
Polystomes, general characters of the 463 
Polystomidce, a family of flukes 4 
Ponies, Welsh mountain, epizooty affecting 362 
Porcupine ant-eater, tapeworm from the 433 
Pork tapeworm, general description of the 87 

„ sources of infection by the 94 
Porpoise, flukes found in the common 418 

„ remarkable cestode from the common 422 
„ worm from the tympanic cavity of the 427 

Porrigo, mortality in England from 285 
Poultry lousiness not a human disorder 27 i> 
Proglottides mistaken for Distomata L6 
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Prosthecosacter, several species of * 423 

„ specimens of, in Hunter's Museum 427 
Proteles or earth-wolf, parasites of 299 
Protozoa, parasitic families belonging to the 7 

„ parasitic forms of, and gregarinae 278 
Psorospermia as a family of Protozoa . 7 

„ considered as human parasites 277 
Psorosperms abundant in the hog 414 

„ in the flesh of animals 281 
Puleoc penetrans, gigger or chigoe 274 
Pulmonary vessels of whales, worms in the 425 
Pycnogonida, a family of Arachnida 5 

Quadrumana, entozoa and ectozoa of 289 
Quail, entozoa of the 440 
Queensland, Bancroft's collection of entozoa in 431 

Babbits and hares, internal parasites of 318 
„ attacked by the autumnal spider 320 
„ Ccenuri found in the soft parts of 333 

Racoons, parasites infesting 298 
Rats, internal parasites of 316 
Redia and Cercaria, Pagenstecher's remarks on 452 
Redshank, entozoa from the 447 
Reduvius, or fly bug, various species of 274 
Redwing, Echinorhynchi from a 446 
Reptiles, internal parasites of 451 
Rhea Americana, filariae obtained by Darwin from 447 
Rhinoceroses, parasites of 400 
Rhopalophorus, a genus of flukes 432 
Rhynchotcsniada considered as a group 4 
Rhytina stelleri, parasites of 429 
Rodentia, parasites of 315 
" Rot" affecting the liver of porpoises 418 

„ disease, conclusions respecting the 323 
Round worms, various families of 4 
Ruminating animals, ectozoa found on 350 

„ entozoa of 323 

Salmon, pit-headed tapeworms of the 468 
Salmo umbla, worms in the kidney of 457 
Sanguisuga medicinalis or the grey leech 258 
Sanitation in connection with " ro t" 331 
Sarcoptes of the hog 414 

„ scabiei, description of the 265 
Savages, little known about the parasites of 27 
Scabies, mortality in England from 285 
Scab or ifcch insect of man 265 
Scalops canadensis, nematode found in 297 
Schistosoma, considered as a synonym of Bilharzia 39 
Sclerostoma and Anchylostoma as synonyms 211 
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Sclerostoma dentatum of the hog 412 

„ pinguicola of Verril l , the so-called 409 
„ syngamus in birds 443 

Seals and walruses, parasites of 314 
Sheep, hydatids from cattle and 139 

„ of New South Wales, fatal epizooty in 317 
„ parasitic bronchitis affecting 335 
„ whip-worms occasioning " scour " in 349 

Shrews, parasites known to infest 296 
Simondsia paradoxa, description of 406 
Simulium reptans or the creeping gnat 273 
Skunk, tapeworm infesting the 298 
Sloths, nematode worms found in 322 
Snake-birds, parasites in the cranium of 446 
Snake, larval nematode from the heart of a 455 

„ worms from an Egyptian hooded 456 
Solidungula, parasites of the 356 
Solpugidce, a family of Arachnida 5 
Soorti and masuri parasites of elephants 395 
Sphcerularia bombi, Sir J. Lubbock's description of 481 

„ found in various bees 480 
„ Schneider's account of the development of 482 

Spirilla, found in the blood of fever patients 277 
Spiroptera helicina in the feet of birds 440 

„ megastoma of the horse 380 
„ sanguinolenta, Lewis's remarks on 303 
„ sexalata infesting Dicotyles 407 
„ strongylina of the hog 406 

Sporocysts or unorganised germ-sacs 453 
Squirrels, internal parasites of 315 
Stephanurus dentatus discovered by Natterer 407 

„ Diesing's description of 408 
„ in Australia, announcement respecting 409 
„ in relation to porcine epizooty 411 
„ Nattereri, proposed synonym 412 
„ Professor Fletcher's account of 411 
„ rediscovered by Dr. White 409 

Sticklebacks, Gyrodactylus from the tail of 466 
Stoat, parasites found in the common 299 
Stomoxys calcitrans, or the leg-sticker 273 
Strongyle, meaning and origin of the term 4 
Strongyles, Welsh equine epizooty from 377 
Strongylidce, a family of round worms 5 
Strongylus acuticaudatus from a Tinamou 447 

„ armatus of the horse 367 
„ dentatus confounded with Stephanurus 412 
„ (Eustrongylus) gigas, found in man 208 
„ filaria, experiments by Leuckart with 337 

„ temperature necessary to k i l l the 70 
„ micrurus, or cattle lung-worm 335 

33 
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Strongylus micrurus, original experiments with 337 

„ minwtissimus in Algerian sheep 346 
„ Pallasii from Beluga leucas 427 
„ paradoxus a cause of husk 412 
,, pergracilis and the grouse disease 439 
„ tetracanthus, larvae of 374 

Sturgeon, Echinostoma hispidum from a 462 
Suidce, rarity of flukes in the 404 
Sun-fish, Tetrarhynchus infesting the 471 
Swine Breeders' Association, U.S. National 412 

„ external parasites of 414 
„ internal parasites of 404 

Sword-fish, parasites of the 458 
Sydney, entozoa collected by Krefft and Masters near 431 
Syngamus (Sclerostoma) trachealis in birds 443 
Syrphidce include rat-tailed maggots 7 

Tachyglossus setosus, tapeworm found in 433 
Tacuschi, parasites of the so-called 417 
Tapeworm, Cullingworth's monstrous variety of 103 

„ from the vulpine opossum 432 
„ in the Baikal, statements of Kaschin respecting 82 
„ mortality in England from 285 
„ the broad, derived from fish 107 

Tapeworms infesting marsupials 432 
„ injurious to avian bearers. 438 
„ (Ligula) causing piscine epizooty 469 
„ of the dog 300 
„ symptoms occasioned by 90 
„ various families of 4 

Tapir, parasites of the American 402 
Tcenia abietina, a variety of T. rnediocanellata 102 

„ acanthotrias, remarks on the so-called 103 
„ and cysticercus, coexistence of 94 
,, angulata in nestling blackbirds. 440 
„ bipapillosa from the wombat 432 
„ calva and the grouse disease 439 
„ canina identical with T. elliptica 101 
„ crassicollis, its source suggested by Goeze 57 
,, „ possessing two heads 105 
„ cyathiformis, allusion to the eggs of 41 
„ echinococcus, its prevalence in Iceland 125 
„ „ reared from hydatids 113 
,, elliptica as a human parasite 101 
„ festiva in Macropus and Halmaturus 432 
„ fiavopuncta, brief description of the 101 
„ from the Cape of Good Hope, variety of 104 
,, geophiloides a new tapeworm 432 
„ lata of Pruner, probable synonym of QQ 
„ lophosoma, considered as a species 99 
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Tcenia Madagascariensis, brief description of the 100 

„ magna of the rhinoceros 401 
„ marginata, as a human parasite 100 
„ rnediocanellata, description of the 56 
„ „ Cullingworth's specimen of . 99 
„ „ feeding experiments with 58 
,, „ Mussulmans infested by , 78 
„ megalobn, doubtful character of the 105 
„ nana, brief description of the 100 
„ perfoliata, temperature necessary t ^ k i l l the 70 
„ phalangistce from the vulpine opossum 432 
„ phoptica, a new tapeworm 433 
„ remarkable Hunterian specimen of 102 
„ saginata, considered as a synonym 57 
„ serrata, temperature necessary to k i l l 69 
„ solium, general description of the 87 
,, „ sources of infection by 94 
,, tenella, probable source of the . 95 
„ variabilis, allusion to the eggs of 41 

Tetrarhynchi of sharks and rays 470 
Tetraphyllobothridce, a family of tapeworms 4 
Tetrarhynchus reptans of the sun-fish 472 
Tenches destroyed by Ligula 469 
Tetrastoma renale, notice of the so-called 36 
Tetrabothrium triangulare, from Delphinus 422 
Thecosoma considered as a synonym of Bilharzia 39 
Thorn-headed worms resemble nematodes 5 
Thread-worm, description of the common 227 
Tinamou, worms from the 447 
Tongues of living animals inspected for " cyst" 80 
Tope, or penny dog-fish, Tetrarhynchus of the 471 
Trachearian arachnida, parasitic families of 5 
Trematoda, families of the order of 4 
Trematode-larvaa, Pagenstecher's reseaches on 452 
Trematodes infesting opossums 432 
Tricenophorus nodulosus with two heads 105 
Trichina affinis, the so-called 406 

„ spiralis, discovery of, in man 194 
„ „ description of the mature 153 
„ „ experiments conducted in England with 157 
,, „ in relation to diseased meat 166 
„ „ temperature necessary to k i l l the 70 

Trichinidai form a family of round worms 5 
Trichinosis in animals, symptoms of 163 

„ in England, an outbreak of 169 
„ in Germany, outbreaks of 168 

Trichocephalida?, a family of round worms 5 
Trichocephalus affinis in sheep 349 

,, crenatus of the hog 406 
dispar, description of the 178 
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Trichosoma, new species found by Solger 456 
Tricuspidaria nodulosa, with two heads ^ 

„ (Tricenophorus) nodulosa infesting fishes 470 
Tristomes not strictly entozoa 463 
Tristomidce, a family of flukes 
Trout, Echinorhynchi in the 47o 

„ the, a probable source of Bothriocephalus 470 
Tsetse fly fatal to the horse 3 8 8 

Turbellarians, remark concerning the 
Turbot, Echinorhynchi in the 475 
Turkeys, water, parasites found by Wymlm in 446 
Turtle, worms from a snapping 455 
Tympanum of whales, worms in the cavity of the 425 
Tyroglyphus Mericourti of Laboulbene 266 

TJrobales palustris in connection with the guinea-worm 219 
Udonella caligorum, peculiar habit of 484 

„ mode of development of 463 

Wagtail, flukes reared by Zeller in the 436 
Wallaby, Filaria from the abdomen of a 433 

„ tapeworms observed iu the - 432 
Warblers, development of flukes in 435 
Warbles formed by the larvae of ffistrus 351 
Wasps (Vespa), Sphcerularia in 481 
Water-hen, worms found in the legs of the 447 
Water-turkeys, worms in the cranium of 446 
Weasles, internal parasites of 298 

„ source of tapeworms in 296 
Whale-lice (Cyami and Pycnogonidm) 428 

„ (Cyamida), zoological position of 5 
Whale-worms found by John Hunter 427 
Whales, ectozoa of 428 

,, internal parasites of 416 
Whip-worm (Trichocephalus) of the hog 406 
White-throat, flukes reared by Zeller in the 436 
Wombat, tapeworm found in the 432 
Worm-aneurism, Bollinger's researches on 368 
Worm-like sac in the mitral valve of a horse 281 
Worms are not a criterion of previous disease 435 

„ from the heart of a guillemot 447 
„ infesting the Virginian opossum 433 
„ in the knee-joint of a kangaroo 433 
„ in the tympanic cavity of whales 425 
„ in whales, found by John Hunter 427 
„ mortality in England from 285 
„ of the kangaroo in the Hunterian Museum 433 

Zebra, hydatids from the liver of the 366 
„ „ from a, described by Huxley 117 
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