


N2 IMA 

DEDALUS - Acervo - FM 

H^>S5 
10700055705 







TROPICAL DISEASES 







a h\ c v 
»• , 1 

(•"' . S 
V "J 

-sf- 1 ». • I.. •J 

Fto 1. 

<N-^' I, 
Ft\ <~ J 

, .r ?.% 

r 
V,. -:J *> '. » f 

/ 
• * . * - - > • * " 

--^ 

/( -
J 

FIG. 

(/) '< 

A V &&) FFF '---A/" 

o 
\ 

fa 7J 

FIG 3. 

^ 

P L A T E I. 

. ,FiS- V—Parasite of quartan infection. Fig. 2.-Parasite of benign 
tertian infection Fig 3.-Parasite of malignant tertian infection 
( restivo-autumnal ). [Compiled from Thayer and Hewetson.) 







TROPICAL DISEASES 

A Manual of the Diseases of Warm Climates 

liV 

PATRICK MAX SOX 
C.M.I}.. M.D., LL.D. (ABEUJJ.) 
Fi'Uon: of tin: lluynt Ciiln/r nf I'll i/.<;, inns, I.on,Ion : Fellnir of the l;,n,nl 
Sncieh'l ; I'm, 'njn As.n,inte of the A, intern te tie Metier! lie, !<'<,, ,,<;•; Phi/sicin n. 

to He. Seamen's Ibnpilnl, Sne'ntij; Lectuicr on Tnijinnl liisenits nl 
St. tkonje's Iln.pilnl, Clmrin'j Cms* llospitnl M,,Until Selim/ls , 

I.e-lnrer in the London Sehool nf Trojiiml Me>l ie, in \\ 
Meil'u:nl A'h-is-r to the CI,mi,,I Otliec a ltd fiora 

Aejenls foe the Colnniei 

WITH lL'f ILLUSTRATIONS AND TWO 
COLOURED PLATES 

<f-igf)tf) «rt)ou&antt 

CASSELL AND (COMPANY, LIMITED 
LONDON, PARIS, NEW YORK it AIELBOURNE 

moo 

ALL RIGHTS RESERVKJj 



First Edition April 1898. 

lie) tinted June 1898, September 1S98, 1899. 

Revised Enlarged Edition June 1900. 

Reprinted November 1900. 



PREFACE. 

A M A X T A L on the diseases of warm climates, of 

handy size, and yet giving adequate information, lias 

long been a want; for the exigencies of travel and 

of tropical life are, as a rule, incompatible with 

big volumes and large libraries. This is the reason 

for the present work. 

While it is hoped that the book may prove of 

practical service, it makes no pretension to being 

anything more titan an introduction to the important 

department of medicine of which it treats ; in no 

sense is it put forward as a complete treatise, or as 

being in this respect comparable to the more elaborate 

works by Davidson, Scheube, Rho, Laveran, Corre, 

Roux, and other systematic writers in the same 

field. 

The author avails himself of this opportunity to 

acknowledge the valuable assistance he has received, 

in revising the text, from Dr. L. Westenra Sambon 

and Mr. David Rees, M.R.C.P., L.R.C.P., Superin

tendent, London School of Tropical Medicine. H e 

would also acknowledge his great obligation to Mr. 

Richard Muir, Pathological Laboratory, Edinburgh 

Universitv, for his care and skill in preparing the 

illustrations. 
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INTRODUCTION. 
KX 

TIIK .ETIOLOGY OF TROPICAL DISEASES. 

THE title which ] have elected to give to this work 
T R O P I C A L DISEASES, is more convenient than accurate. 
If by "tropical diseases" he meant diseases peculiar 

to, and confined to, the tropics, then half a dozen 
pages might have sufficed for their description; for, 
at most, only two or three comparatively unimportant 

diseases strictly deserve that title. If, on the other 
hand, the expression "tropical diseases" be held to 

include all diseases occurring in the tropics, then the 
work would require to cover almost the entire range 
of medicine ; for the diseases of temperate climates 
are also, and in almost every instance, to he found in 
tropical climates. 

T employ the term "tropical " in a meteorological 

rather than in a geographical sense, meaning by it 
sustained high atmospheric temperature ; and by the 
term "tropical diseases," I wish to indicate diseases 
occurring only, or which from one circumstance or 
another are specially prevalent, in warm climates. 

It must not be inferred from this, however, that 

high atmospheric temperature is the sole and direct 
cause of the bulk of tropical diseases. The physio

logical machinery of the human body is so adjusted 
that great variations of atmospheric temperature can 

be supported by man with impunity. Indeed, although 
temperature acts as an important pathogenic factor, 
it is very rarely that it does so directly. Extreme 
cold may cause frost-bite ; exposure to the sun, sun 
erythema, sun headache,, and symptomatic fever ; a 
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hot atmosphere, heat exhaustion ; prolonged residence 
in hot moist climates vague, ill-defined conditions ot 
debility ; residence in a dry cool climate a contrary 
effect ; profuse sweating from heat of climate, prickly 
heat. But none of these states can with justice be 

regarded as disease. 
This being so, it is natural to ask : In what 

way do tropical influences affect disease, as they 
undoubtedly do; and why should it be that some 
diseases are peculiar to tropical climates, or are 
specially prevalent in such climates'? 

Speaking generally, the natives of tropical coun
tries are not injuriously affected by the meteorological 
conditions of the climates they live in, any more than 
are the inhabitants of more temperate climates; their 
physiological activities are attuned by custom and 
habit to the conditions they were born into. The 
European, it may be, on his first entering the tropics, 
and until his machinery has adjusted itself to the 
altered meteorological circumstances, is liahle to slight 
physiological irregularities, and this more especially if 
he persist in the dietetic habits appropriate to his 
native land. A predisposition to certain diseases, 
and a tendency to degenerative changes, may be 
brought about in this way; but acute disease, with 
active tissue change, is not so caused. In the tropics, 
as in temperate climates, in the European and in the 
native alike, nearly all disease is of specific origin. It 
is in their specific causes that the difference between 
the diseases of temperate climates and those of tropical 
climates principally lies. 

Modern science has clearly shown that nearly all 
diseases directly or indirectly, are caused by germs. 
It must be confessed that although in many instances 
hese germs have been discovered, in other instances 
they are yet to find; nevertheless, their existence 
in the latter may be confidently postulated 

Germs are organised and living beings, and like 
all living things, demand certain physical conditions 
for their well-being. One of these conditions is a 
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certain temperature ; another is certain m -dia ; and 
a third is certain opportunities. 

In the majority of instances disease germs are 
true parasites, and therefore, to keep in existence as 
species, require to pass from host to host. li\ during 
this passage from host to host, the temperature of the 
transmitting medium—be it air, water, or food—be 
too high or too low for the special requirements of 
the germ in question, that germ dies and ceases to be 
infective. In this way may be explained the absence 
from the tropics of a class of directly infectious dis
eases represented by scarlet fever, and the absence 
from temperate climates of a similar class of diseases 
represented by dengue. In the one case, during 
the short passage from one human being to another, 
tropical temperature is fatal to the air-borne germ ; 
in the other the lower temperature of higher latitudes 
has the same effect. 

In another type of disease, of which tropical scaly 
ringworm (Tineaimbricata) is an excellent example, the 
germ vegetates on the surface of the body, and is thus 
exposed to the vicissitudes of climate. One of the 
requirements of the germ referred to is a high atmo
spheric temperature and a certain degree of moisture. 
Given these it flourishes; remove these and it dies 
out, just as a palm tree or a bird of paradise would 
die on being transferred to a cold climate. 

Many diseases require for their transmission 
from one individual to another the services of 
a third and wholly different animal. The pro
pagation and continued existence of a disease of 
this description will depend, therefore, on the pres 
ence of the third animal. Tf the latter be a 
tropical species, the disease for whose transmission 
t is necessary must necessarily be confined to the 
tropics. The third or transmitting animal operates 
in one of several ways. Thus in "fly disease," the 
protozoal organism which is the direct cause of the 
disease is carried from one animal to another on 
the mandibles of the tsetse fly. Consequently, unless 
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the passive ,;',/,' of the tsetse fly is intentionally 
imitated bv man, the disease is not found outside 
what is known as "the fly belt," the geographical 
limits of which are very circumscribed, depending, 
among other things, on tropical conditions. Similarly, 
although on a somewhat different principle, the geo
graphical range of malaria and of filariasis is deter
mined by that of special species of mosquito which 
ingest and act as intermediate hosts to the respective 
germs, and, so to speak, prepare them for entrance 
into their human host. The distribution of a large 
number of animal parasitic diseases depends in this 
way on the distribution of the living inoculating 
agency, as in "fly disease," or of the intermediate 
hosts, as in malaria and filariasis. W h e n this third 
animal happens to be a tropical species, the disease 
it subtends, so to speak, is, in natural conditions, 
necessarily tropical also. 

Certain diseases are common to man and the lower 
animals. If these latter happen to be tropical species 
the opportunities for man to contract the common 
disease are most frequent, or are only found, in the 
tropics. Such, most probably, are some of the 
tropical ringworms. 

Certain parasites are so organised that before re
entering man they must pass a part of their lives as 
free organisms in the outer work!, where they require 
a relatively high temperature for their development. 
Such parasites, therefore, and the diseases they «nve 
rise to, must necessarily be tropical or sub-tropical. 
The Attki/fostoiiium ilitodutade and ankylostomiasis is 
an instance in point. 

There is a class of intoxication diseases which 
depend on toxins generated by germs whose habitat is 
the soil, water, or other external media, and whose 
germs do not enter the human body as a necessary 
feature in their life-histories, although their toxins 
may. The yeast plant and its toxin, alcohol, and 
the disease it causes, alcoholism, is the most familiar 
example of this. Such, too, are ergotism, pellagra 
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and, perhaps, lathyrism. The beriberi germ, its toxin 
and beriberi, is probably another. These germs require 
certain temperatures and certain media ; consequently 
the diseases they produce have a corresponding geo
graphical range. If one of these conditions be a 
high temperature, the disease, as in the case of beri
beri, is a tropical one. 

Lastly, I can conceive, and believe, that there is 
another and less directly-acting set of conditions 
influencing the distribution of disease, conditions 
which as yet have been ignored by epidemiologists, bul: 
which, it seems to me, must have an important bear
ing on this subject. Disease germs, their transmitting 
agencies, or their intermediate hosts, being living 
organisms, are, during their extracorporeal phases, 
necessarily competing organisms, and therefore liable 
to be preyed upon, or otherwise crushed out, by other 
organisms in the struggle for existence. The malaria 
parasite is absent in many places in which, appar
ently, all the conditions favourable for its existence 
are to be found in perfection. W h y is it not found 
there, seeing that it must certainly have been fre-
• piently introduced ? I would suggest that in some 
instances this, and other disease germs, or the organ
isms subtending them, are kept under by natural 
enemies which prey on them, just as fishes prey on 
and keep down water-haunting insects, or as mice do 
humble-bees. The geographical range of such disease 
germs, therefore, will depend, not only on the pre
sence of favourable conditions but, also, on the absence 
of unfavourable ones. Herein lies a vast field for 
study, and one which, as yet, has not been touched 
on by epidemiologists. 

In these and similar ways the peculiar distri
bution of tropical diseases is regulated. The more 
we learn about these diseases the less important in 
its bearing on their geographical distribution, and 
as a direct pathogenic agency, becomes the role of 
temperature per se, and the more the influence of the 
tropical fauna. 
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If is evident from wdiat has been advanced that the 
student of medicine must be a naturalist before he can 
hope to become a scientific epidemiologist, or pathol
ogist, or a capable practitioner. The necessity for this 
in all departments of medicine is yearly becoming more 
apparent, but especially so in that section of medicine 
which relates to tropical disease. This is further 
accentuated if we reflect that, although we do know 
something about a few of the tropical diseases and 
their germs, there must be many more tropical diseases 

and tropical disease germs about which we know 
absolutely nothing. W h o can doubt that just as the 

fauna and flora of the tropical world are infinitely 

richer in species than those of colder climates, so 
there is a corresponding distribution in the wealth 

and poverty of pathogenic organisms ; and that many, 

if not most, of the tropical diseases have yet to 

be differentiated 1 Opportunities and appliances for 

original pathological study are, from circumstances, 

too often wanting to the tropical practitioner; but, 

in this matter of the aetiology of disease, he certainly 

enjoys opportunities for original research and dis
covery far superior in novelty and interest to those 

at the command of his fellow inquirer in the well-

worked field of European and American research. 

In the following pages I have included certain 

cosmopolitan diseases, such as leprosy and plague, 
diseases which, properly speaking, do not depend in 

any very special way, or necessarily, on climatic con
ditions. They have been practically ousted from 

Europe and the temperate parts of America by the 
spread of civilisation, and the improved hygiene that 
has followed in its train; and are now virtually 

confined to tropical and sub-tropical countries, where 
they still survive under those backward social and 
insanitary conditions which are necessary for their 
successful propagation, and which are more or less an 
indirect outcome of tropical climate. 
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SECTION I.-FEVERS. 

CHAPTER I. 

MALARIA. 

Definition.—A protozoal parasite belonging to the 

Class Sporozott, Order Iftemamahida, whose definitive 

host is the mosquito, and whose intermediate host is 

man and, possibly, other vertebrates. In man it in
habits the red blood corpuscles, giving rise to fever— 
usually of a periodic character, amemia, enlarge
ment of the spleen, and the deposit of a black pig

ment in the viscera and elsewhere. Certain of its 
phases are amenable to quinine. 

.MORPHOLOGY AND LIFE-HISTORY OP THE MALARIA 

PARASITE. 

Its importance.—This organism is by far the most 
important disease agency in tropical pathology. Not 
only does it give rise to grave and sometimes fatal 
fevers, but, in consequence of its prevalence, of its 
ana'iniating and debilitating infiuences, and of its 
tendency to cause congestion of the abdominal viscera, 

it undermines the health of millions ; predisposing 
them to other diseases which it complicates and 
aggravates ; impairing their powers of resistance and 
repair ; and otherwise unfitting them for the active 
business and enjoyment of life. Directly and in
directly it is the principal cause of morbidity and 
death in the tropics and sub-tropics. 

lite Vhtsiitodittnt miliaria" the cause nf malarial 
disease.—It is now certain that the presence and 

n 
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proliferation in the blood of this parasite, discovered 
by Laveran in 1880 and conveniently known as n3 
Plasmodium malaritt;*, is the cause of what was 
formerly, and is still, known as " malarial disease. 
The following are the principal reasons for this 

belief:— 
1. The occurrence of the plasmodium in the 

blood is practically always, sooner or later, associated 
with the clinical phenomena of malarial infection. 

2. Malarial fever throughout, or at one time or 
another during its course, is invariably associated 

with the presence of this parasite in the blood. 
3. The phases of malarial fevers bear a definite 

relation to the phases of the life-cycle of the parasite. 
4. Those absolutely characteristic features of 

malarial disease—melansemia and malarial pigmenta

tion of viscera—are fully accounted for by the 

melanin-forming property of the plasmodium. 

5. Intravenous injection of blood from a case of 

malarial infection—that is, of blood containing the 

plasmodium—is generally, after an incubation period 

of eight to twelve days, followed by an attack of 

malarial fever, and by the appearance of the plas

modium in the blood of the person injected. 

6. The administration of quinine, which brings 
about the cessation of the clinical symptoms of acute 

malarial infection, rapidly causes most phases of the 

plasmodium to disappear from the blood. 

7 If, after they have imbibed malarial blood, 
certain species of mosquitoes be dissected at serial 
intervals, the evolution of the malaria parasite can be 
followed in their tissues until, finally, the germs of 
the parasite can be tracked into the cells and secre
tion of the veneno-salivary glands of the insect. 

":- The malaria parasite is not a plasmodium in the zoological 
meaning ot the woid. To this extent the introduction of the 
name 1 lasniodiutn i,,<darut: is to be regretted. However of the 
many names given to the organism this is the one most'usually 
employed ; and as it is now in such general use, I huve thought it 
advisable to adopt it, notwithstanding its inaccuracy °iu M 
scientific sense. 
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H. If after a week, or thereby, a similarly-fed 
mosquito bite a hitherto uninfected man, in many 
instances, after a few days, that man will exhibit 
the clinical phenomena of malarial infection and the 
characteristic parasite in his blood. 

The proof of the causal relationship of the para
site to the disease may now, therefore, be said to be 
complete. 

JYt't'i'Sst/if for a, practical httou-lediy of the plas
modium.—For the full understanding of the a'tiology 
and pathology of malaria, apart from the very prac
tical consideration of diagnosis, it is evidently of the 
first importance that the student should be thoroughly 
familiar with the life-history of the plasmodium, and 
with the various appearances it assumes in the human 
blood. To enable him to acquire this knowledge it 
is absolutely necessary that he should acquaint him
self with, and practise himself in, the art of demon
strating the parasite. 

MORPHOLOGY AXD HISTOLOGY OP PLASMODIUM 

MALARLE. 

Its zoological affinities.—Zoologically, the plas
modium belongs fco the Sporozott. It is closely allied 
to the C'occiditF, but as it has many peculiar 
features it has been placed along with similar para
sites of the lower animals in a special order variously 
named Ha iiiamnhidu, J/a-mosjiori'lia, etc. Like the 
Coccidia, for part of its life it is an intracellular 
parasite, its special habitat, so far as man is concerned, 
being the red blood corpuscles. Many of the other 
vertebrata are affected by similar, though specifically 
distinct, parasites ; that of man, so far as known, is 
special to himself. 

* Recent observation, particularly those of R. Pfeiffcr and of 
Simonil {Ann. dc I'InA. Fasti ur, July 27, 1S!)7), by showing 
that many coccidia possess a double life-cycle—one adapted for 
the multiplication of the parasite in the original host (endogenous), 
and one adapted for it ; transmission to fresh hosts (exogenous) — 
have thoroughly established the close relationship, previously 
merely conjectured, of the plasmodium to this order of Sporoioa. 
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Evducrpusciihtr parasites of lower animals.—The best known 
of the endocorpuscular parasites of the lower animals are Dccp-
aiiiilium, /'irosiiiiitt, Prt'tiosnmtt and Halteridium. From the 
study of these much light has been thrown on the morphology 
and life-history of the malaria parasites ; the practitioner is 
therefore strongly recommended to avail himself of the abundant 
opportunities he* is sure to enjoy in the tropics to study the 
blood parasites named and allied organisms. 

Bripauidinm (Fig. 1), a blood parasite of frogs (Rana esculenta), 
occurs in two forms—an irregularly-shaped endocorpuscular body 

\ 

Fig. 1.—Drepanidium ranarum. (After Celll.) 

a. Iiitracorjuisculnr form ; ?>, c, il, free motile forms. 

and an endocorpuscular passive vermicule, which may become free 
and actively motile. Neither form is pigmented. 

Pirosoma bigaaiintm (Fig. 2) is the parasitic cause of Texas 
cattle fever, a very fatal disease of bovines, characterised by 
haanoglobinuria. It occurs in the warmer parts of the world 
and has been specially studied in Texas, Italy, Roumania, South 
Africa, and Australia. The parasite, which is non-pigmented, 
is found in the red blood corpuscles as a minute ovoid body 
usually sharply pointed at one end. It often occurs in pairs, 
suggesting that it multiplies by binary division. A s demon
strated by Smith and Kilborne, pirosoma is transferred from host 
to host by the cattle tick (Boophilus hovis). In feeding, the 

/ 
1 •/ ' ) 
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Fig. 2.—Pirosoma bigemimun. (After Celli.) 

tick swallows the parasite, which then, in some unknown way, in
fects the eggs of the insect. "When the young ticks hatched out 
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from the infected eggs proceed to feed on a healthy bovine they 
introduce the parasite and so communicate the disease. 

Pent,nsiiiiut and // It, cidiuin (Fig. A\ are endocorpuscular para
sites of birds, which, in their morphology and life-history, closely 
resemble the malaria, parasites of man. Roth are pigmented, both 
multiply in the vertebrate host by the formation of naked >peres. 
both form flagellates, and probably both have an extracorporeal 
phase in insects proteosoma in culex and halteridium in some as 

' '* , I 

is 

*F, "V, y 

Fi-. 3.—Halteridium. (After Celli.) 
u, /),<'• Evolution o£ macr laramrte ; r, fertilisation by uiicrogamcte ; d,,. /.evo

lution o£ inierovameie QJ. _'7). 

yet unknown species. Proteosoma is most conveniently studied in 
sparrows and finches, halteridium in pigeons and doves. The pad 
of the terminal phalanx of the bird's toe is cleaned with spirit, 
dried, and deeply pricked with a needle ; a droplet of blood is then 
expressed and mounted in the usual ways. The mature forms of 
the two parasites are readily distinguished. In proteosoma, the 
parasite as it grows pushes the nucleus towards one pole of the 
long diameter of the corpuscle, at the same time tilting the nucleus 
over so as to cause it to lie obliijuely ; halteridium does not dis
place the nucleus, but spreads along one side of the corpuscle 
covering slightly and expanding over both ends of the nucleus. 
Flagellation readily and rapidly occurs in ordinary wet prepara
tions ; according to Koch it is best observed in a hanging drop 
prepared by mixing ii trace of the infected bird's blood with bird's 
blood serum and physiological salt solution. Halteridium infec
tion, which apparently is not pathogenetic, persists for many 
months ; proteosoma infection is more evanescent and is often 
associated with dangerous fever. Halteridium is not readily, if at 
all, communicable by inoculation of blood ; proteosoma, on the 
contrary, may be so communicated. 
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Of the human plasmodia there are several varie
ties, possibly species. The distinctive characteristics 
of each of these will be detailed farther on. The 
following brief description is confined to what may 
be regarded as the generic features common to all. 

Its three phases.—The plasmodium, like all true 
parasites, must be adapted not only for a life inside 
its hosts but also, in order that its continuance as a 
species may be assured, for a passage from one host 
to another. Consequently, as regards man, it exhibits 
two distinct phases—an intracorporeal and an extra
corporeal ; clinical observation makes it certain that 
there is yet another—a latent phase. 

Intracorporeal or human cycle. 

Each variety or species of plasmodium has its 
special and more or less definite intracorporeal life
span of twenty-four hours, of forty-eight hours, or of 
seventy-two hours. 

On examining malarial blood towards the end of 
one of these cycles, an hour or two before the occur
rence of one of the paroxysms of the characteristic 
periodic fever it induces, the parasite may be recog
nised as a pale, somewhat ill-defined disc of proto
plasm occupying a larger or smaller area within a 
proportion of the red blood corpuscles (Fig. 4, a). 
Scattered through this pale body are a number of 
particles of intensely black or reddish-black pigment 
— melanin. 

By repeating his examinations and making them 
at short serial intervals, the observer is enabled 
to ascertain that certain changes systematically occur 
in this disc of pigmented protoplasm. H e will find 
that after a time the scattered pigment particles 
collect into little groups, sometimes into radiatin" 
lines. These pigment groups subsequently concentrate 
into one or two larger and more or less central 
blocks, around which the pale protoplasm of the 
plasmodium arranges itself in minute segments which 
finally acquire a globular form and appear as well-
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defined spherules -— spores (big. 4, b, <-, d). The 
including blood corpuscle then breaks down and the 
spores, none of which contain pigment, fall apart 
and, along with the clump or clumps of melanin, 
become free in the liquor sanguinis (Fig. 4, c). The 
phagocytes now quickly absorb the melanin and 
many of the spores. A proportion of the latter, 
escaping the phagocytes, attach themselves to other 

"l ""f " F T r, 
, r -'•/.,„ 
'-/ I 

Fl^. I.—Evolution of the W i u g n tertian parasite ; unstained, (t'tniqiiled 
from Tkayer nwl HeteeUnii.) 

blood corpuscles which, in some unknown wav, they 
contrive to enter (Fig. 4, /'). In the interior of these 
newly infected corpuscles the young parasites exhibit 
active amoeboid movement, shooting out and retract
ing long pseudopodia, and growing at the expense 
of the haemoglobin (Fig. 4, //), This substance they 
assimilate, converting it into the pale protoplasmic 
material constituting the mass of the parasite, and 
into the melanin particles (Fig. 4, It, i). As the 
parasite becomes larger its anueboid movements 
gradually slow down until all motion finally ceases ; 
just before sporulation and completion of the cycle 
(Fig. 4, /'), beyond slight translation movement of 
the pigment particles, the plasmodium is passive. 

Structure ttj the parasites.—F>y staining with 
methylene blue, the plasmodial spore (Fig. A, h, c, 
tl) is found to consist of a minute, deeply tinted 
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nucleolus surrounded by an unstained (in its early 
stage not very apparent) vesicular nucleus, and this 
again by a somewhat lightly tinted covering of proto
plasm. After the spore has entered a blood cor
puscle (Fig. o, e), staining shows that the vesicular 
nucleus has become larger and more distinct, that the 
protoplasm has increased in bulk, and that the deeply 
stained nucleus, which is sometimes double, has come 
to lie eccentrically in the nucleus. On account of 
the relatively large size of the unstained nucleus, the 
eccentric position of the deeply stained neucleolus, 
and the narrow rim of stained protoplasm, the 

Fig. 5.—Evolution of the benign tertian parasite ; stained with methylene 
blue. (Compiletl from Minnwherej.) 

younger parasites look like so many minute blue 
signet-rings stuck on to the blood corpuscles. As the 
parasite grows and approaches maturity the nucleolus 
disperses and the vesicular nucleus becomes less 
distinct _ (Fig. 5, / cj, h, i) • finally, just before 
yporulation, both nucleus and nucleolus cease to be 
distinguishable (Fig. 5J, a). Apparently at this 
stage these elements, in some undetermined wav, 
become fragmented and diffused throughout the 
protoplasm. Later the nuclear elements reappear as 
numerous, minute, scattered nucleoli ; and it is 
around these that the protoplasm of the segment
ing parasite arranges itself to form the Spores 
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(Fig. •">, h, c). The vesicular nucleus does not usually 

appear in the spores until after they become free 
in the liquor sanguinis (Fig. o, d). 

The melanin particles, so characteristic of the 

malaria gi'i'm, occur either in dust-like specks, in 
coarse grains, in short rods, or aggregated into dense 

clumps. Until the concentration of pigment which 

precedes sporulation takes phiee the particles are 

scattereJ, being located principally in what, were 

we to regard the plasmodium as an anneba, might 

be described as the ectosarc. Apparently so long 

as the nucleus remains entire the pigment is periph

eral ; when segmentation occurs in the nucleus the 

pigment becomes central. 

Such is a brief account of the structure and life-

cycle of one phase of the plasmodium. From it we 

may understand how the parasite maintains itself 

and multiplies inside the human body. It does not 

explain, however, the two other important features 

in the life of the plasmodium, which analogy and 

observation clearly indicate—namely, its latency in, 

and its life outside, the human body. 
Latent phase.—It is a well established fact 

that, concurrently with the subsidence of acute 

clinical symptoms, the plasmodium may disappear 

from the general circulation and pass into a latent 

condition. This it does either spontaneously, or as a 
result of the administration of quinine. As to the 

oro-an or tissue it selects, or as to its appearance and 

structure during this stage of latency, or as to the 
exact conditions which cause it once more to re.Mime 
active, propagating, circulating life, nothing is posi

tively known. This much, however, we do k n o w — 
namely, that physiological strain or vital depres

sion in the host tends to bring about conditions which 
break up, and that quinine and vital vigour fend to 
bring about conditions which favour, latency. 

In a paper read before, the l'erlin Medical 

Society, May :>1, 18i>c\ and translated in the Journal 
a/' Tropical Medicine (October, December, le>99, 
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and January, 1900), A. Plehn suggested the idea 
that the minute colourable specks (Fig. (i) which are 
detectable in a proportion of the blood corpuscles in 
certain individuals, and which are familiar enough to 
everyone accustomed to working with stained speci

mens of malarial blood, and, possibly, of 
/>F\ non-malarial blood, are really the latent 
'••••.••v) phase of the parasite. Plehn states that 
v '-' * in West Africa a condition of anaemia, cor-
t'u,'.y.. - responding in character to that of malaria, 

I 1 I1 ll 11 S 1 ' . . -.., „ 

primitive often develops in the Furopean soon after 
!'i"'"P ",! his arrival in the country and before the 
IMoi'M I'M- ** 

easel,. ordinary malaria parasite appears in his 
blood, and before he has had any attack 

of fever. In such these specked corpuscles are 
to be found. Plehn calls then " karyochromato-
phile granules'' or, in allusion to their supposetl func
tion, " primitive bodies." H e believes they multiply 
in the blood, destroying and infecting the corpuscles 
indefinitely until certain conditions (those that provoke; 
malarial fever) occur, when they develop into the 
amu'boitl phase of the malaria parasite. After the 
subsidence of the fever and disappearance of the fever 
phase of the parasite, the "primitive! bodies" con
tinue in the blood as the latent phase of the parasite, 
and, according to Plehn, form a valuable test of the 
presence of latent malarial infection. The subject is a 
promising one and is well worth further study. 

Extracorporeal or mosquito cycle 

As it is unreasonable to suppose that an organism 
which propagates so actively in the human body has 
no opportunity, either by passing from one host to 
another or in other ways, of continuing its species, 
we are forced to conclude that some provision must 
exist in the economy of the parasite that enables it 
to leave and enter successive hosts. The problems 
suggested by this consideration are: First, how 
does the malaria parasite leave the human 'body ; 
second, what is its life when temporarily outside the 
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human body ; and, third, how does the parasite 
enter the human body '! 

The tltt,,ell„htl l„idtj.—When fresh malarial blood 
is examined some tim-> after it has been mounted 
it is no unusual thing to see what is known as the 
C1 flagellated body " * (Fig. 7). Varieties of this body 

X 1000 DM JF̂ 4 [Vjuir 

Fiy. 7. Malaria parasite : flagellated body; stained. 

are found in all forms of plasmodial infection, both in 
the corresponding parasites of the lower warm-blooded 
animals as well as in the forms special to man. 
It is a strange-looking, octopus-like creature with 
long, actively-moving arras. Though composed of the 
same materials—namely, colourless protoplasm and 
dark melanin granules—it differs in many respects 
from the ordinary parasite, more especially in the fact 
that it is not intracorpuscular. The long, whip-like 
arms, numbering from one to six, or even more, are 
usually designated flaijeila. They are exceedingly 

:" Tb e expressions " flagellated body anil " tlagellum, ap
plied to tins pbase of tbe malaria parasite, are somewhat 
misleading. T h e tlagella of the malaria parasite are in no 
sense analogous to the tlagella of the flagellata. 
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dedicate and pliant filaments, difficult to see not only 
on account of their delicacy but also on account of 
the' rapidity of their movements. Sometimes bulbous 
tit the free extremity, sometimes presenting one or 
more swellings in their continuity, the' tlagella are 
three or four times as long as a blood corpuscle is 

VF s.—Malaria parasite : flagellated body and free swimming flagellum. 

broad. At first they are attached to the periphery of 
the pigmented central, more or less spherical, body 
which is about half the diameter of a red blood 
corpuscle. The movements of the tlagella are so 
vigorous that they double up and distort temporarily 
those corpuscles with which they chance to come in 
contact. Occasionally it may be observed that one 
or more of the tlagella break away from the central 
sphere and swim free in the blejo 1 (Fig. 8), remaining 
active for a considerable time —several hours perhaps 
—before finally vanishing. W h e n swimming free in 
the plasma, and also while still attached to the sphere, 
the flagellum indulges in three kinds of movements : 

-(«) an undulatory movement, evidently intended 
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tor locomotion; (h) a vibratory moveumnt, apparently 

pi'o\oked by contact with a resisting hotly, as a 

blood corpuscle- ; in such circumstances the little 

filament is sometimes seen to straighten itself out 

and shiver like a slender rod when struck on the 

ground ; {••) a coiling up move'tnent, usually seen just 

before' the llagellum finally ceases to move. 

Oareful observation shows that the flagellated 

bodies are developed from two forms of the intra-

corpuscular parasite — namely, in certain types of 
malarial infection from what is known as the "cres

cent body " ; in either types from certain large intra-

corpuscular plasmodia closely resembling the mature 
parasite' (Fig. 4, j) just prior to concentration of pig

ment and sporulation. It is of importance to boar 

in mind that they are never seen in newly drawn 

blood, anel that they come into view only after the 

slide has been mounted for some time—ten to thirty 

minutes, or even longer, according to circumstances. 

The crescent hodtj.—The shape, size*, and structure 

of the crescent body can best be- comprehended from 

the illustration (Fig. 9). The principal features to 

be noted are its very definite mathematical shape ; 
the probable existence' of a delicate' limiting mem

brane ; the presence' of needle-shaped melanin particles 

usually about the centre of the parasite', though 

sometimes nearer one end ; anel a peculiar bow-like 

and exceedingly delicate line that, springing from 
a point somewhat insiele the rounded-off tips of 

the horns of the crescent, bridges its concavity 

Manifestly this bow represents the outline of th«> 
remains of the blood corpuscle in which the parasite 
had developed. In many instances, especially in 

stained specimens, the continuation of the red blood 
corpuscle' can be' distinctly traced around the con

vexity of the crescent. This circumstance'—together 
with the' fact that the material included by the bow 
anel also occasionally SIHUI as a delicate, sometimes 

slightly jagged, rim around the convexity of the 
crescent, gives the staining reactions of haemoglobin— 
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provi-s that tliis form of the malaria parasite, like 
the ordinary amoeboid bodies already described, is 
also intracorpuscular. Slight difference's, particularly 
as regards the sharpness or obtuseness of the horns, 
occur ; but, on the' whole', the cre'scents are very 
uniform in appearance Very rarely twin or double 

Fi.,'. i'. —Malaria parasite : the crescent body; stained, (x lOtitl.) 

crescents—that is, two crescents in one corpuscle— 
are encountered (Fig. 10). 

Three types of crescent occur ; one in which the 
pigment is scattered throughout the parasite, one in 
which the pigment is concentrated, and one in which 
the protoplasm shows vacuolation and other signs of 
degeneration. The first, it is believed, are young and 
immature, the second mature, and the third effete 
parasites. In the first, the pigment rods sometimes 
exhibit slight translation as well as vibratory move
ments ; in the two latter the pigment is absolutely 
quiescent. The first, or younger type of crescent, 
stains uniformly : but in the second type the staining, 
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in many instam.-es, is markedly bipolar, a clear, un

stained area occupying the middle of each horn, 

whilst a ze>ne of stained protoplasm occupies the 

periphery, and a bridge of stained material divides the 

two horns at the centre of the 

crescent. By dissolving the / 

melanin particle's at the' centre 

of the; crescent with weak solu-

of ammonia, and sub.se-

I. k J 
^i'',cF 

10.—Malaria parasite: 
twin crescents. 

tion 

(puently staining, a double 
nucleolus can sometimes be 

demonstrated just at the central 
bridge' or, in other words, at 

the point of junction of the two 

elements of which the crescent 

appears to be formed. O n ac

count of these evidences of a 

double structure Mannaberg 
regards the crescent as a syzy-

gium ; that is to say, as the 

result of the conjugation of two 

amceboid forms in a doubly infected corpuscle, a 

circumstance which he considers gives a special 

direction to development and, as in other protozoa, 

is usually followed by encystment (Fig. 11). Bas-

tianelli affirms that some of the differences in the 

staining reactions of the crescents depend on their 

respective sexual characters, to be 

alluded to presently. H e says that ^ / N, Fa 
the protoplasm of the male crescent C j } f% 

stains more deeply, and that the ,,,̂, n ^ D e v e l o ^ 
nucleus is larger and carries more meat of the «res-

chromatin than in the case of the ^ S ^ ' ' 
female crescent. The more imma
ture forms of the crescent are said to begin to be 
recognisable in the spleen and bone marrow about 
the fourth day after a malarial attack commences. 

At fust, according to Bastianelli and Bignami, they 
minute, highly refringent amoeboid bodies. They 
randy encountered in peripheral blood ; there the 

ar< 
a r< 
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orescent body does not begin to show itself till it 
approaches maturity, about a week after the first 
crop of auiecboid parasites associated with the fever 
paroxysm has appeared. 

Forma/inn of the jltujtdlated body.—Although there: 
may lie some' doubt about its mode' of origin, it can bt̂  

said with confidence that the 
destiny of the crescent has 
been determined. This destiny 
is the formation of the flagel-
lated body and certain spheres 
belonging to the special type 
of plasmodial infection in which 
the: crescent occurs (Fig. 12, b). 
Ordinarily, if a number of cres-
cemt bodies are' kept' for a time' 
under observation on the micro
scope slide, a certain proportion 
of them will be seen slowly, or 
more rapully, to undergo change 
of shape, gradually- becoming 
converted into sejuat crescents, 
then into oval bodies and then 
into sphere's (Fig. 12, b, c), 
whilst the remains of the en
closing blood corpuscle fall to 
piece's or'mplt away. The re>-
mains of the blood corpuscle 
are often seen as a small, 
slightly haemoglobin tinted 
sphere lying in contact with or 
near the parasite. The spheres 

so formed are of two types, some having hyaline, others 
having granular, protoplasm. At first the pigment 
particles, in the crescent, in the oval body, and 

in the sphere, .are motionless. ,and central—more 
rarely eccentric' By and by,' in'many of the spheres 
these particles tend to arrange themselves as a ring, 
lying in contact with the inner surface of what may 
be a very fine, invisible membrane, and occupying 

'i-'. l-_\—Malari 
evolution of t)i 
l.ndv fl'Mli, till' 

paiasiti 
idl;,ted 

re-e.nt. 
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''" ''«nlral thinbof the sphere and forming, as it 
w,'i''', a small central sphere- within the larger sphere1 

A H « T a, time in the' hyaline spheres the pigment 

Pil,'i n h-, begin -- at first slowly and intermittently, 

atterw .11 <K moic eue'igi'tically-—to dance about. As 

the' movement of the pigment increases in rapidity 
anel energy the entire sphere seems to partake' in the 
agitation- to quiver, to change: form, and to be 

jerked about. ;ts by some' unseen force The pigment 

particles may now become diffused through the 

general mass of the sphere (Fig. 12, d), or they may 

not. Whether this eleie'S or does not happen, the 
agitation of the sphere' now becoming intense, one or 

metre1 tlagella are suddenly shot out from its periphery 

and at once begin to indulge' in characteristic waving, 

lashing movements (Fig. 12,/)* The granular spheres 
do not project llagella. 

In stained preparations it can be shown that the' 

process of ex flagellation is preceded by fragmenta

tion of the nucleus, the chromasomes proceeding to 

the periphery of the sphere and each becoming sur

rounded by a portion of protoplasm. The flagellum 

is composed of these two elements drawn out intei a 

thread — a chromatin filament enclosed in a covering 

of protoplasm. In the granular spheres the' minute 

nucleus remains central surrounded by its circle of 

pigment rods. 
The llagella, if they do not succeed in breaking 

away as already described, may e-ontinue to move for 
an hour, or even longer — that is if the fiagvllated 

boely is not engulfed by a phagocyte, an «>ceurronco 
very frequently witnessed. Finally, they slow down, 
cease to move, curl up perhaps, anel then gradually 

;' 'fade'from view. Should the tlagella succeed in break-
in"' awav the remains of the' flagellated body, consist-
in »• of pigment particles inclueU'd in a small amount 
ed' residual protoplasm, tenel to assume a somewhat 

; CaieI'ul focussing, especially of stained crescent-derived 
spheres, may sometimes show that for a short time before their 
eruption the llagella exist preformed inside the limiting membrane 
0f the sphere (Fig. 12, cV One can sometimes see a flagellum, in 

C 
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spherical, passive form, the hitherto violent changes 
of shape and the' movement «>f the pigment ceasing 
almost abruptly. 

Tn another variety of plasmodial infection certain 

bodies (Fig- l-'b a, </), which look like ordinary 
full-grown intracorpuscular parasites —distinguished 
by the pigment being active—prior to the formation 

I-'r-'. l:i.—Evolution of the flagellated body in the tertian (", It, <) and 
quartan (</, ., /) parasites. (C„,,ijiil,,1 from Thayer mnl Ilen-elson.) 

of spores, may sometimes be seen te> slip out from 
the'ir enclosing corpuscles (Fig. l-'i, b, e). If these 

escaped plasmociia are watched, in some instances 
the pigment they contain is seen to indulge in violent 
dancing movements, the boely of the parasite being at *•*.. 
the same time agitated and jerked about. Finally, 
tlagella may be suddenly projected from the periph
ery (Fig. 12, e. /'), very much in the same way as 

the tlagella are projected from the periphery of 

its etfoits .to "erupt, carry this membrane in front of it and, 
failing to break through, retract and perhaps renew the effort at 
another point Doubtless the agitated movements of the sphere 
are produced by the efforts made by the tlagella to break through 
this membrane. 
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the « rescent -derived sphere. Manifestly, these large' 

spherical plasmodia anel the llagelhited bodies arising 

from them correspond to the' cresce.-nt-derived sphere 
and crescent-derived flagellated body. 

t/ontl if tints fa cmtrt taj and reta rtlimj e.iftt/i/id/tifioit. 

Ross has shown that, provided the blood contain

ing the crescent body be prevented from coming in 

contact with the: air, as can be secured by pricking the' 

finger through vaseline, the evolution of the parasite' 
eloes not proceed, lie has further shown that if the 

droplet «>f blooel is exposed to the air for a minute1 or 

two before being mounted on a slide, ox flagellation is 

markedly encouraged. Similarly, Marshall has shown 
that by mixing the blooel with a trace of water ex-

flagellation is also favoured. I find that by com

bining these methods—namely, exposure to the air 
with slight aqueous admixture, as by breathing em 

the slip be'fore applying the cover-glass—it is gener

ally easy to procure quickly, from erese'ent-containing 

blood, specimens of the flagellated body. Probably, 
although I have not experimented with this object 

in suitable cases, flagellation will be> favoured in 
the non-crescent-forming plasmodia by similar means. 

In certain bloods exflagellation is easily pro

cured ; in others the' opposite is the case A s 
regards the crescents, doubtless success depends in a 

measure on the degree of maturity of the' parasite, 
young or edl'ete crescents failing to evolve There: 

are other conditions affecting the' process, however, 

which are as yet unknown. 

MOS<JUITe)-MALAi:iA TI1KORV. 

P o p u l a r a n d <raal.v \ i<>\i s. The idea that 

some- relationship exists between the mosquito anel 
malaria has long been entertained, not only by 

medical men. but also by the inhabitants of malarial 
countries. In parts of Italy the peasants for 

centuries have' believed that f'e\er is produced h\ 

the: bite of the mosquito ', anel, as Koch has pointed 
out, in German East Africa the natives of the' high-
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lands declare that when they visit the unhealthy 
lowlands they are bitten by an insect they call Mint 
(mosijuito), with the result that they get fever which 
they also call Mint. King and others long ago pointed 
out how a mosepiito-malaria hypothesis could best 
explain such things as the connection of malaria with 
swamps anel with high atmospheric temperatures; 
the well-known danger of night exposure in malarial 
countries; the influence of trees, of an expanse of 
water, anel of altitude on the diffusion of the germ, 
and many other points. As to how the mosquito 
intervened they had no reasonable hypothesis to offer. 
Laveran, Koch, and Pfeiffer suggested the mosepiito 
might stand in the same relation to the malaria para
site' as it stood to Filaria, nocluvtut ; but as to the 
particular phase of the parasite it subserved, and as 
to the exact way in which the insect operated, they 
were silent. 

A mosquito-malaria theory defiuitcly 
formulated. 

In 1891*, and again in 1896, I formulated a 
definite hypothesis on the subject. Being a parasite, 
the plasmodium, to keep in existence as a species, 
must pass from host to host; in other words, must 
at some time have an extracorporeal life. From the 
fact that the flagellated body does not come into 
existence until the blood has left the blood-vessels— 
that is, is outside the body—1 concluded that the 
function of the flagellum lay outside the human body, 
and that the flagellated body was the first phase of 
the extracorporeal life of the malaria parasite. As 
the plasmodium whilst in the circulation is always 
enclosed in a blood corpuscle, and is therefore in
capable of leaving the body by its own efforts, and 
as it is never, so far as known, extruded in the 
excreta, I concluded that it is removed from the cir
culation by some blood-eating animal, most probably 

T ' Brit. Med Journ., December 8th, 1894; " Goulstonian 
Lectures, Brit. Med. Journ., March 14th, 21st, and 28th, 189(5. 
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, . . . > - w •> 
oy some: suctorial insect common in the haunts of 
malaria. This bloodsucker 1 believed to be the mos-
<|uite>, ;U) insect, whose habits seemed adapted for 
such a purpose, and whose distribution conformed to 

(he well ascertained habits of malaria. Further, 

basing my opinion on what I had shown to be the'fact 
in the' case of Filaria noctnrna, and on the peculiarities 

of the: distribution of malaria, 1 conjectured that only 

particular species of mosquito were capable: etf sub

serving the particular species of plasmodium. 
•toss's discoveries Working em the line's 

suggested by this hypothesis, Ross first (189")) demon
strated thee fact that when crescent containing blood is 

ingested by the mosquito a large proportion of the 

crescents rapidly proceed to exflagellation and to the 

shedding of the tlagella. In 1897 (Brit. Med. Journ., 

December 18th, 1897, Ibid. February 26th, 1S!),S) he 

showed that in particular' species of mosquito fed 

on malarial blooel, living and growing pigmented 

malaria parasites are to be found embedded in the 

stomach wall of the insects. Early in LSD8 (as 

announced by me at the meeting of the British 

Medical Association, in Edinburgh, in July, 1898), 

he showed that if a particular species of mosquito 

be fed on the blood etf proteosoma-infected birds, the 

parasite will enter the stomach wall of the insect, grow 
and sporulate there, and that the resulting sporozoites 

will enter the veneno-salivary gland of the insect, 
and that the insect will now be> capable' of infecting by 

its bite either birds. Ross further showeel that only 
particular species of mosquito could subserve proteo
soma in this way, and that the particular mosquito in 

question was not efficient as regards another blood 
parasite of birds — namely, halteridium—or as regards 
the malaria parasite's of man. Thus by direct e>b-
servation anel by analogy Ross distinctly, and first, 

proveel that the extracorporeal phase of the malaria 

parasite is passed in particular species of mosquitoes, 

anel, by analogy, that the parasite is transferred from 
man to man by the mosquito. 
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JVIarCallum's discovery*—A gap in Ross's 
observations sv as filled in by MacCallum, who showed, 
principally by observations on halteridium (Lancet, 
November loth, 1897), that the function of the 
flagellum after it breaks away from the parent sphere 
is to impregnate (Fig. '•'<, c, f) the granular crescent-
derived sj i he res, which then become transformed into 
beaked and travelling vermicide's. Doubtless, although 
the- process has not been directly obsoi'ved, it is in 
virtue of the locomoting and penetrating properties 
of the travelling vermicide that the malaria parasite 
is enabled to lodge itself, where Ross first found it, 
in the stomach wall of the mosquito. 

Confirmation a n d extension of Ross's 

work.—Ross's discoveries were epiickly confirmed 
and elaborated by the Italians, by Daniels, and by 
Koch. Grassi has shown that several species be
longing to the genus Anopheles, more particularly 
Anopheles claviger, are the special mosquito hosts of 
the malaria parasites of man. Step by step he traced 
the crescent - forming and benign tertian malaria 
parasites through their mosquito host, finding that 
in their evolution they closely resembled that which 
Ross had so successfully demonstrated for proteosoma 
and had so clearly foreshadowed and partly demon
strated for the malaria parasite of man. In conjunc
tion with Bignami he repeated successfully in man 
Ross's experiment of conferring plasmodial disease by 
mosquito bite. Bastianelli, Celli, Dionisi, and others 
have also succeeded in confirming Ross's statements 
and in adding to our knowledge of the extracorporeal 
cycle of the malaria parasite. The mosquito-malaria 
hypothesis has now, therefore, passed from the region 
of conjecture to that of fact. 

THE MALARIA PARASITE IX THE MOSQUITO. 

Iii the l u m e n of the stomach : travelling 
vermicule s t a g e — W h e n crescent-containing blood 
has been ingested by certain species of mosquito 
belonging to the genus Anopheles, those crescents that 
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ire mature and that are neit obsolescent are trans
formed into the two types of sphere already described 
—hyaline anel granular. The' hyaline spheres then 

pjir. 14.—Evolution of the creseent parasite in Anuiiliehs ehtcitjer. (Atlnptid 
frtnn Urnssi, llitjnaini, and Lust in mili.) 

1 lo H The parasite ;b found in t lie stnmai h wall: 7, isolated siiorozoites ; 
s. >.'i««i "/oil i > in the salivary gland ; '.i, seel inn uf .-i umarh wall show injr the 
liara<ile in sAn. 

emit their tlagella, which, breaking away, approach 
anel seek energetically by butting anel boring to enter 
the granular spheres. At one' point on the surface 
of each of the granular sphere's a minute papilla is 
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projected to meet, as it were1, a corresponding attacking 
flagellum. At this point erne- of the llagella contrives 
te> enter and, after momentarily causing considerable 
perturbation in the contents of the splmre, comes to rest 
anel vanishes from view. Although the granular sphere' 
may lee' subsequently energetically attacked, no secemel 
flagellum can effect an entrance. For a short time 
after this act of impregnation* the granular sphere 
undergoes no apparent change. Presently, however, it 
gradually alters in shape, becoming oval, elongated, 
and finally assuming a lanceolate and then a vermi
cular form, the pigment accumulating at the broad or 
posterior end, whilst the anterior end becomes pointed 
and hyaline. On the completion of these changes, the 
little body begins to move about; at first slowly, then 
more rapidly, the pointed end being in front. Should 
this travelling vermicule impinge on a red blood cor
puscle, it seems to prick the capsule of the corpuscle 
permitting the haemoglobin to escape; it passes 
through white blood corpuscles. 

In the stomach Avail : encysted or zygote 
stage (Fig. 14).—It is to be presumed that soon 
after its formation the travelling vermicule penetrates 
the wall of the mosquito's stomach. Working its way 
through the layer of cells and the delicate base
ment membrane which together constitute the inner 
coat of this organ, it finally lodges itself among the 
longitudinal and transverse muscular fibres lying 
between this inner membrane and the equally delicate 
oute'r coat. Here the parasite, some thirty-six hours 

* The impregnation of the granular spheie has only twice 
heen witnessed in the case of the malaria parasite of man 
(LMacC'allum) ; but in halteridium of birds it has been observed 
many times. Koch has seen the vermicule in proteosoma. 
Ai alogy, therefore, justifies the inference, so compatible with the 
other well-ascertained features in the cycles of the intracorpus-
eular parasites of man and the lower animals, that a similar 
arrangement obtains, as described above, in the hiemamuabidas of 
man. Prof. (Jrassi. showed me sections of the mosquito's stomach 
in which the travelling vermicules could be seen approaching and 
actually in contact with the epithelial coat. These preparations 
were from mosquitoes killed thirty two hours after feeding on 
malarial blood. 
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after the mosquito has fed, may be elete'eteel as a 

minute (b/t) oval or spherical boelv with a shaip out

line anel hyaline, or slightly granular, contents in 
which the melanin particles are' plainly visible. It 

lies between the muscular fibres which, as it grows, 

it disassociates to a certain extent. 
I hiring the next few days the parasite grous 

rapidly, acquiring a well-defined capsule, and, in conse-
epience of its growth, protruding on the surface of the 

Fig. la. — A, Stomach, or middle intestine of eulex alter infection with 
proteosoma ; M.T., Malpighian tubes ; Int.. intestine ; Oes., (esophagus ; 
p.e., proteosoma zygotes protruding into the body cavity. B, Ruptured 
zygote capsule containing Ross's "black spores." 

stomach like a wart or hernia ( Fig. 15, A). Meanwhile, 

important change's take- place in thes contents. Nucleus 
anel protoplasm divide; into a number of sphere's, 

around which, attached by one enel like the spines on 

a porcupine, a vast number of minute (lO/i), slender, 
spindle-shaped, nucleated bodies are ultimately formed. 

At a later stage' the spherules disappear, leaving the 

spindles (sporozoites) loose in the capsule which is 
now packed full of them. In about a week—sooner 
or later according to atmospheric temperature, which 

has a great influence on the rate of development of 
the parasite—the capsule' ruptures and collapses, dis 
charging its contents into the body cavity of the 

mosquito. 
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In the veneiio salivary ffland : sporo-
y.oitc or infective stage. -From the body 
cavity of the mosquito the spindle-shaped sporo-
zoite'sr pass (probably by way e>f the blood, for 
movement of a spontaneous nature has not been 
observed in them) to the three-loboel veneno-salivary 
glands lying on each side' of the fore part of the thorax. 

Fig. 16.—Dissection of head of mosquito showing poison apparatus. (After 
Maeloskie.) 

A, Median section of head, showing </», the veneno-salivary duet, with its 
insertion in hy, 'he hypophnrynx; rt, cerebrum; below ihis is the cere
bellum and the pumping enlargement of ce, the oesophagus; Ir.e, base of 
labruni epipharynx ; in, muscle; a nerve coiiinii>-uic. The other parts have 
been removed, n, The venem-s ilivary duct, showing it- bifurcation and 
the three glands on one of its branches; ptj, poison gland ; sn, marks the 
upper of the two salivary glands, c, The bifurcation of the duct with its 
nucleated hypoderinis. 

of the insect (Fig. 16). These glands communicate 
with the base of the mosquito's proboscis by means 
of a long duct along the radicles of which the clear, 
plump cells of the gland are arranged. The sporo-
zoites can be readily recognised in many, though 
not in all, of the cells, especially in those of the 
middle lobe, and also free in the ducts. So numerous 
are they in some of the cells that the appearance they 
present is suggestive of a bacillus-laden lepra cell. 
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Transference to the human host.—In a 
limited number of experiments it has been shown 

thai if a mosquito whose venenei-salivary gland con
tains these: sporozoites bites a man, the' sporozoites 
are' injoctc-el into the man s blood, where they multiply, 
anel where, after eight to ten days, their progeny 
'•an be seen as malaria parasites e»f the type corre

sponding to those e>f the man on whom the infecting 
mosquito had originally fed. 

I>y a large number of experiments, abundantly 
confirmed, I toss has distinctly proved that if appro
priate- birds are bitten by mosquitoes whose veneno-
salivary glands contain the sporozoites of proteosoma, 
the birds become infected with the parasite anel 
in due course exhibit proteosoma in their blood and 
elemdop corresponding clinical symptoms. 

T h e complete cycles of the parasites. 
— T h e complete cycles, therefore, both intra- and 
extra-corporeal, of the intra corpuscular blood para

sites of man and birds can now be described. Using 
zoological terms, and commencing with the youngest 

phase, these parasites may be' saiel to enter the blood 
corpuscles as atnubtilcc or iny.copnds. Growing at the 

expense of the lnemoglobin, they become pigmented 
and, on reaching maturity, develop either into (it) 
sporocytes (the sporulating body—rosette body), or 
into (b) c/ametocytes (crescents, spherical body of 

tertians or quartans). 
(a) The sporocytes, after concentration of pigment, 

divide into a number of naked spores, which, on the 
breaking down of the enveloping blooel corpuscle, 
escape into the blooel plasma and enter fresh blood 
corpuscles as amtebuhe ; thus completing the endo-
t/eno'tts ctfde anel providing for the multiplication of 
the parasite in the vertebrate host. 

(b) The iyainefticyfes belong te> the ccoi/cnnus 
ancle passeel in the bodies of particular species of 
mosquito. They are of two kinds : male (hyaline 
spheres) and female (granular spheres). The male 
sgametocyte emits several micrntja metes (tlagella), one 
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of which, breaking away, enters and impregnates 
the single macrot/amefe of which the' female' game-to-
cytes consist. The product is a zygote, which, in 
virtue of aeimireel loeonioting powers, transfers itself 
freem the lumen to the wall of the midelh' intestine' 
(stomach) of the> mosquito in which it had developed. 
I Ie>re it grows, be'cemies encyste'd, and divides into a 
number of zygototneres and residual bodies. The 
zygeitomere's become converted into blastopltores 
covered with zygotoblasts (sporozoites, "germinal 
rods"—ltoss). The blastophores next disappear, 
leaving the cyst packed with the zygotoblasts. Finally, 
the zygote ruptures, discharging the zygotoblasts into 
the body cavity of the insect, whence they are trans
ferred to the veneno-salivary gland, in the secretion 
of which, opportunity offering, they are injected 
into the blood of an appropriate vertebrate, in whose 
blood corpuscles they subsequently develop into 
amoebulaj and so renew the cycle. 

Possibility of yet another extra-corporeal 

phase.—So far the story of the life-history of these 
parasites seems to be complete. There are certain 
facts, however, which seem to indicate the possibility 
of yet another phase. Firstly, there are districts 
in India, Africa, and elsewhere that are practically 
uninhabited on account of the prevalence and viru
lence of the local malaria. If man be necessary for 
the completion of the life-cycle of the parasite, 
how explain its abundance in such circumstances— 
that is to say, in the absence of man 1 Secondly, 
those engaged in malarious districts on works en
tailing disturbance of the soil, e.g. opening jungle 
lands, digging canals or foundations, making roads or 
railways, are particularly prone to contract malaria ; 
yet such operations seem in no way calculated to 
foster broods of malarial mosquitoes. H o w account 
for infection in such circumstances ; where, and in 
what form, is the malaria germ to be found there ? 

For the first of these difficulties two explanations 
may be submitted, (a) The malaria parasite may be 
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capable of living in a variety of vertebrate hosts, as 

we know to be the' case' with halteridium and pro 
te e.soina of birds. It may be that in the malarious 

districts alluded to the prevalence of such an appro

priate vertebrate, together with the presence of an 

appropriate mosepiito, insure; the continuance and 
ahunelance of the parasites. Support is given to 

this hypothesis by the recent discovery by Dionisi of 

three species of intracorpuscular parasites in bats, 
e-losedy resembling the three malaria parasites of 

man ; and by a similar discovery by Koch in monkeys. 
Similar parasites have also been found in the ox, 

lamb, sheep, elog and horse. (b) The malaria 

parasite may be capable of passing from mosquito 
to mosejuito without the intervention of a vertebrate, 

either by the penetration of the sporozoite into the 

mosquito's ova, or by means of a special type of 

sporozoite. A s regards the former, we have some 

support in the behaviour of the analogous parasite', 

Pirosoma bigetniuum, of Texas cattle fever, which 

gains access to the', body of the young tick apparently 

through the infected ovum. As to the latter, Iloss 

anel others have found in a proportion of mosepiitoes 

infected with human, or avian, malaria certain dark 

brown or black, relatively large, sausage-shaped bodies 
(Ross's "black sjiores") lying inside the ruptured 

zygote; capsules (Fig. 15, B). The function and nature 

of these1 bodies are not apparent. They resist decom
position, and pass through the: intestine of mosquito 
larva' fed on them unaltered. The frequency of their 
occurrence, their organisation, and their ability to 
resist decomposition, suggest that they have a part 

to play in the life of the parasite'. Possibly they are' 
a form of resting spore intended to carry the para
site over adverse times, and may lie in the soil, 
retaining vitality for an indefinite' period.* 

Ilrassi is of opinion—and Lis preparations support him in 
this \ iew—that the " black spore " appearance is produced by the 
deposit of a dark encrusting material on .sporozoites which have 
not escaped from the zygote cyst when it ruptures at maturity. 
These "black spores" he finels only in ruptured cysts. 
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In explanation of the second difficulty indicated 
it has beam suggested that the " black spores " just 
referred to, or perhaps encysted sporozoites, may 
have been deposited in the soil years before by long-
defunct mosquitoes, and that in moving the soil these 
dormant parasites are' set at liberty, and so in air, in 

Fig 17.—A, Culex pipiens $ ; rt, Anopheles elaviger (maeulipenni.s) *?• 
(After Austen.) 

a, palpi ; b, proboscis ; c, antenna'. 

water, or otherwise, gain access to the workmen 
engaged. 

Grassi is of opinion that the malaria parasite, 
under natural conditions, can be acquired by man 
only through the bite of the mosepiito, and that the 
mosquito can actpiire the parasite only by in^estim' 
the blood of a malaria-infected man. H e holds 
that there is no other extracorporeal life than 
that described ; that there is no authentic instance 
of malaria being acquired in uninhabited places ; 
and that in the case of malaria in connection with' 
soil disturbances, it defends on the creation duriri" 
digging operations of puddles of water in which 
Anopheles breed. 
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Ifalai ia-l>c:iriiii> mosquitoes.— it is mani

fest that all inos«|uitoes of which in Europe there are' 
at least seaue fifty species are; not capable of acting 

as hosts to the malaria parasite. European species 
belong to three genera - namely, Cnle.e, Anopheles, and 

J'ltles. Hitherto the parasite has been found only in 
Anopheles several specie's of Cttlc.c, although efficient 

hosts fen- proteosoma, have; been proved to be ineffec

tive as regards the human parasite. Probably several 
species, perhaps many, of Anopheles are' effect ive; hosts. 

In Italy Anopheles elaviger (macttlipenuis) is the; 

most important, but A. picttts, A. bif'tt rattns, anel in 

India A. rossii, have been found to harbour the para

site. It is of practical importance therefore to be' able; 

to recognise, if not the species, at least the' genus, to 

which any given mosepiito belongs. 

POINTS OF DISTINCTION BETWEEN ("FLEX 
AND ANOPHELES (Fig. 17). 

(Vl.EX. AXOI'HKI.KS. 

Tin nra are generally laid in The urn are laid in natural 
artificial collections of water collections of water, e.g. stag-
about houses, e.g. in pitchers, nant pools, paddy-fields, or 
cisterns, etc. They form tiny small, sluggish streams which 
boat-shaped masses which float are free from fish and wh'chpre-
on the water like specks of ferably contain alga'. They are 
soot. generally arranged in loosely 

connected masses of three or 
four, and attach themselves to 
sticks, weeds, etc. (Fig. IS). 

f.nrrit . Are Very active, and 
feed gieeibly on any animal 
nutter. They come to the 
surface of Water to breathe 
with head hanging vertically 

1 ,/' 

IS 

Fig. IN. — A , K - , ot AnnjtJntes 

• In finer. It, i'L>i_> lit' .1. Itifn iftillis. 
(Alt,", tiin^t V 

Turrit.—Are very active, and 
feed preferably on alga. Thev 
come to the surface of the 
water to breathe with body 
lying parallel to the surface. 
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Fig. 19.— Culex (5 : Head of male ; ? head of female ; larva. 

down ; the air tubes termin
ating at the caudal extremity 
in a long respiratory tube 
determine this attitude. W h e n 

The air tubes terminate elorsally 
near caudal extremity without 
any respiratory tube. W h e n 
disturbed they glide away tail 

? 6 

Fig. 2n.—Anopheles 9 . Head of female ; 6 head of male ; larva. 

disturbed they sink rapidly to 
the bottom of the water. 
Altitun Insect. — The male 

has maxillary palpi nearly as 
long as the proboscis with five 
segments. The female has dim
inutive palpi with three seg
ments (Fig. lit). Most species 
have unspotted wings. 

When at rest on a plane sur
face. :t assumes a position more 
or less with the axis of its hoe'y 
parallel to the surface (Fig. 21 j. 

first, close to the surface, with 
a skating kind of movement. 
Mttt,t re Insect.—Both male 

and female have maxillary 
palpi nearly as long as the pro
boscis ; each palp has five seg
ments (Fig. 2(11, Most 
have spotted wings. 

W h e n at rest 

species 

on a plane 
surface, it a^iimes a position 
more or less at right angles 
to the surface (Fi« ig. 22). 
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h ' l,M'M be i'e'membere.1 that it is onlv the female 

'I ""> 'lu.t sucks blooel. The male'is a vegetarian. 

>*->«; 

^ 
s ? > 2 S C ^ 

Fig. 21.—C laracteristir j,<'.siIi, 
of C'ulex. (Rot.,) I V . L'-J. ('liaiartcristic position 

"f Anopheles. (/,w.) 

The latter can readily 1„ 

female by Ins welhelevelope.l I(,;ltliei.y ^ . J ^ 
distinguishe'd from the 

o 
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CHAPTER II. 

MALARIA : THE MICROSCOPICAL EXAMINATION OF THE 

BLOOD. 

BEFORE commencing the study of malarial blood it 
is advisable for the beginner to familiarise himself 
with the microscopical appearances of normal blood, 
both in fresh and stained preparations. H e should 
learn to recognise the several varieties of leucocyte; 
to appreciate differences m colour,, size, and shape of 
the red cells ; to recognise dirt, vacuoles, forms of 
crenation, and artificially produced appearances. By 
mastering such details at the outset important sources 
of fallacy will be avoided, and in the process of self-
education a useful knowledge of technique will be 
acquired. The English-reading student will find the 
works of Coles or of Cabot of great assistance. 

For a thorough appreciation of the principles on 
which blood examinations for the demonstration and 
study of the plasmodium should be conducted, it 
must be borne in mind that the parasite is intra-
corpuscular. To see it, therefore, it is necessary, 
particularly for the beginner, so to dispose the cor
puscles in his preparations that a proportion of them 
shall lie flat on the slide, in a single layer, and pre
senting their surfaces, and not their edges, to the 
e>bserver (Fig. 2.'5). It is mainly from ignoring this 
fundamental principle that so many fail to find the 
plasmodium. 

Preparation of fluid blood films—To 
secure this disposition of corpuscles in fresh blood 
the following procedure, the smallest detail of which 
must be scrupulously carried out, is recommended. 

Thoroughly clean,, with alcohol three or four thin cover 
g W . « and a> many slips, and cover them immediate"v wfth 
som, convenient vessel so as to protect them from the n i n u W 
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I;'"1 •'' <"" Hotting du,t Cloan.-o on., of the p.dimts 
hug.r-tips with aholio] and dry it. Prick tin iingor-pad with 

•' '''''in n.''.ll,', and wipe,away the; firM ihop, of blood that 
<',xu'|,s Tfieii gently, with finger and Thumb. 8f,,,,., :<,; fj1(, 

fiagor-pa.! and oxpros> ,i M'roiid minute droplet of blood: this 
should be w a y small in. larger than a pinVhead. Touch the 

Fig. '_'::.- Mino]iliotograiii showing the necessary disposition of blood 
corpuscles in slides for examination for the plasmodium. To the 
right of the white blood corpuscle in the centre of the field a red 
Ph..id corpuscle three-fourths tilled « itli .. tci tian (benign) parasite is 
visible. (From miernplitttntjritm Inj He. r,,sei)s.) 

droplet lightly with the centre of a cover-glass, taking care 
that the latter doe, not eomc into contact with the skin, and 
immediately drop the cover-glass on the slide. X o pressure 

should be u-ed to cause the blond to spread out. If glasses 
and linger are ipiito clean, the blood will at one e run out in a 

verv hue liliu. It is sum times more convenient to obtain 
I],,.' 1,'nod from the lobe of the ear or, in children, the 

..re it toe. ''' >'• S 

s>e\ era preparations should lie made, the reepiisiie 
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blood leeing obtained by reviewed gentle' compression 

eif the finger-tip. 
After waiting a few minute's to allow the' blood ft* 

spread out eamipledely between the glasses, it is well 
to ring the preparations with vaseline'. This will 
effectually stop all movement, all evaporation of the 
blood, and, consecmently, over-compression of the 
corpuscles, and will thereby greatly facilitate ex
amination. 

In making these preparations care should be 
taken to sterilise the needle employed, otherwise 
grave accidents might occur. If is unnecessary to 
sterilise the slides and cover-glasses. 

Characteristics of a successful prepara
tion.—On holding a successful preparation up to the 
light, one or more areas, each made up of three zones, 
the different zones shading into each other, can be 
made out by the naked''eye. Each such area includes 
a peripheral zone of a reddish tinge, a middle zone 
having a somewhat iridescent look, and a central zone 
absolutely devoid of colour. Successful preparations 
may be recognised by the presence of these zones. 
Preparations not exhibiting this appearance should 
be rejected ; it is waste of time to examine them. 

On examining successful preparations with the 
microscope, it will be found that the central zone or 
area contains few or no blood,corpuscles. This zone 
may be designated the " empty zone." Proceeding 
outwards from this we come on an area occupied by 
scattered, isolated, compressed, and much-expanded 
corpuscles — the " zone of scattered corpuscles." 
farther out the corpuscles become more numerous 
and less expressed (Fig. FA). Oraduallv, as we 
trace the slide Till farther outwards, the corpuscles 
are found approximated to each other until, finally, 
the peripheries of the corpuscles are mostly in touch 
-the "single-layer zone." Farther out the cor 
puscles, though still lying flat, are found to overlap 
each other or are piled one on the top of the other--

the "zone of heaped-up corpuscles." Beyond this 
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zone- the corpuscles are arranged in rouleaux -the 
''/one of rouleaux.,; At the extreme' margin of the 

preparation the corpuscles tend to break up and run 
together Sl, ;is (,, f o n n ,L njirrovv border e»f ire-,-

hemoglobin, the individual e-e>rpusele>s, perhaps, being 
indistinguishable -the "/one of free luenioglobin." 
Faeh «>f these zones sheiuld be studied, for eaeh 
came »s special information about the plasmodium. 

^ficroseopical examination.—The beginner 
will save1 time' if he gets someone who is familiar 

with tin; necessary feehnique, and with the appearance 
of the' parasite in the; blood, to give him one or two 
lessons. Accuracy anel quickness can be acemired 

only by practice. It is a good plan to practise pre
paring films from one's own blood. 

The examination is best conducted with Tb of an 
inch oil immersion lens, a rather low eyepiece, a 

sub stage> condense)', anel not too dazzling an illu

mination. 
It is not always possible to choose, but, if prac

ticable, a ease, of quartan infection should be selected 
for examination in the first instance. Failing a 
quartan, a well-defined benign tertian infection might 
be chosen. Failing either of these, a long-standing 
case of recurring miliaria with marked cachexia will 
afford the next best opportunity. It is best to 
examine the patient's blood just before or at the 
time of rigor. In quartans anel benign tertians, at 
the time' named, there should be little difficulty in 
discovering large plasmodia ; in their case attention is 
called to the relatively large parasites by the abuneb 
ance of coarse' pigment they contain. Tn the' blooel 
of malarial caclie'ctics with recurring febrile attacks 
it is generally an easy matter to find crescents 
and crescent-derived spheres, as this form of the 
parasite- is of considerable size, carries abundance' 

of pigment, and possesses a very definite anel stak

ing shape'. 
Wheal the' beginner has learnt to iveeegnise one' 

form of the' parasite, he will begin to appreciate" what 
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smt of body he has ge.t to look for ; thereafter he 
should be aide' to e'due'ate' himself, anel to pick out the 

smaller and intermediate forms. 
In proe-eeding to make' his first examination <>f 

a liquid blood slide, the; beginner, in the' first in
stance, should confine his attention to the "single-
layer zone " Field after fiedd of this he must pass 
in review, carefully scrutinising the interior of every 
blood eorpuscle, every leucocyte, anel every pigmented 
body, even though it be not included in a corpuscle. 
lie must not expect to bud parasites in every cor
puscle, or even in every field ; and he certainly 
must not expect, as the beginner usually does, to 

find in every slide the beautifully regular sporu-
lating form or " rosette body," or the weird-looking 

flagellated body made familiar to us by so many 
illustrations. Such bodies, though really present 
somewhere and in some form at one time or another 
in every case, are among the least common of the 
many phases of the plasmodium ; they are met with 
only under very definite and not very constantly en
countered conditions, and are not very often seen at 

an ordinary clinical examination. 
In most cases the plasmodium is discovered in the 

first field or two examined; but in not a few instances 
dozens of fields may have to be scrutinised before a 
single parasite is found. Therefore no examination 
can be said to be complete, in a negative sense, until 
at least half an hour has been spent over several 
suitably pre]eared slides. 

The forms of intra-corpuscular plasmodia most 
frequently met with have the appearance either of small 
specks of pal<> protoplasm, or of larger masses of pale 
protoplasm containing grains of black pigment. Close 
watching discovers that the former are endowed with 

active amoeboid movement, and that they continually 
change shape and position in the affected corpuscles. 
As the— movements are an important test of the 
parasitic nature of the body sought, they should be 
carefully looked for. These protoplasmic specks look 
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ke little; washed-out. smudges of dirty white? paint, 

halt hiddenTy the luemoglohin ; the-v are sometimes 
' hard ' to see. Their parasitic nature can readily be 

deie'riuined by their movements ; their sed't, ill -defined 
maigins; and by the fact that they tei.d now anel 
again, on first removal from the body, and per
manently later, to assume the; appe;arance; of tiny 
white rings which show up very distinctly in the 
luemoglobin of the corpuscle. These features readily 

distinguish them from the sharply defined, clear, 

motionless vacuole (Fig. -I). The other common forms 
—the larger or smaller intra-corpuscular pigmented 
parasites—occupy anywhere from a sixth to nearly 

the entire area of the affected corpuscles. They 

are recognised by their pale protoplasm ; the black 

melanin particles sprinkled about or, if towards the 
period of rigor, concentrated in their interior ; and 

by their more or less active amoeboid movements. 

In quartans and tertians, but especially in the former, 

sporulating rosette forms are seen occasionally. 
E.camination of blood fir jlagellatetl bodies.— 

W h e n the student has become familiar with these 
appearances, and has thoroughly seized the fact that 
the sporulating forms are to be found only, or usually 

during, just before, or soon after the rigor stage of 
fever, he should endeavour to follow up the initial 
steps of the infra-corporeal or mosepiito stage of the 

parasite. So far its ordinary preparations permit, 

this phase is best studied in the "zone of heaped-up 
corpuscles" and in the "zone" of rouleaux"; because 

in these zones the parasite, not being subjected to 
pressure, has more freedom to undergo its evolutionary 

change into the flagellated body. 
In ordinary quartams anel tertians the flagellated 

boelv is but seldom'encountered. The best time to 
find them in such cases is said to be during the 
hot stage of the fever. In cast's of crescent infection 

thev are much more frequently met with, its, in 
this form of malaria, flagellated bodies are more 
numerous, appear at any time of the clinical cycle, 
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and persist in the circulation perhaps for several weeks 

after fever has disappeared. 
In most cases of crescent infection the gradual 

evolution «>f the flagellated body from crescent 
through oval and sphere can, with patience, be easily 

followed. 
Dioijntistic value of the " zone of free htt'tnoglobin." 

— T h e zone of free luemoglobin is of value as 
enabling the practical observer to pronounce very 
rapidly on the presence or absence of pigmented 
parasites in the blooel. The relatively large quantity 
of blood in each field of this zone, and therefore the 
proportionally large number of parasites in any given 
held, lends itself to this, as does the fact that the 
black pigment shows up- very^ distinctly in the 
homogeneous lake-coloured sneet of free haemoglobin. 

Phagocytosis and pigmented leucocytes.—Striking 
examples of phagocytosis are often witnessed in 
malarial blood. So soon as a malarial parasite, 
whether spontaneously or as a result of pressure, 
escapes from the blood corpuscle in which it had 
developed, it becomes exceedingly liable to attack 
by the phagocytes. More especially is this the case 
with the flagellated organism; this body seems to have 
a powerful attraction for the phagocytes, which are 
often seen to travel long distances to attack it. 

Pigmented leucocytes—that is to say, leucocytes 
containing grains or blocks of melanin—are very 
often encountered ; they can best be seen in the 
single-layer zone during, or shortly after, fever. 
Leucocytes may sometimes be observed to swallow 
the pigmented centre of the broken-up sporulating 
bodies. Often they derive their pigment from the 
remains of some sphere or flagellated body which they 
may have engulfed subsequently to the preparation of 
the slide. In peripheral blood the phagocytes are 
rarely, if ever, seen to attack the plasmodium so Ion" 
as the parasite is inside a blood corpuscle 

Both the mono- and the poly-nucleated leucocyte's 
may contain malarial pigment. Great care, however, 

alb, 
- 'ft cW^ 
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must be exercised in drawing conclusions fiom the 
diseowrv of black material in these bodies; in im
perfectly cleaned slides, fragments of dirt, which the 
leucocytes rapidly take up, are apt to mislead. 

Pigmenliil lymphocytes.- According to JMetschni-
koff, the lymphocyte has no phagocytic action in 
miliaria. This observation I believe to be correct. 
Nweral writers, however, have described and figured 
what they regard its malarial pigment in the lympho
cyte. This, I am convinced, is founded «>n an error 
m interpretation, anel lias arisen from ignorance of 
the fact that in all bloods, healthy and malarial alike', 
from L'O to 50 per cent, of the small mono-nucleated 
lymphocytes contain, lying in the narrow zone of 
cytoplasm, one or two minute round dots of intensely 

black material optically indistinguishable from ma
larial melanin. I am not aware that this appear
ance has been described hitherto, but multiplied 

observation has convinced me of the accuracy of my 
statement. The discovery, therefore, of what looks 
like a speck of intensely black pigment in the 
lymphocytes must not be regarded as evidence of 

malarial infection. 
Diagnosis a) vacuoles.—The beginner may have 

a difficulty in determining whether certain appear
ances in the corpuscle's are vacuoles, or whether they 

Fi_. '24. V a o u dated and donated blood ooruu-ielos. (AlttrJ.nrtriuinnil 
Lluneliii ril.) 

,, I, r. M o o d corpuscles Willi central vamnios e t- . reiiaic.l ; ,1, e. f.h, Mood 
' corpuscle- with central vacuole containing fmiiitiented liaanoulobin. 
S..niclinics minute eve-shaped vacuoles with a speck of lurnumlubin in 
ilie eenii-c ;oe met w ith. and ai c apt to he taken for parasites, IJ, orenated 
I,I,...el corpu-cVs v> n li several \ acnoles, or it may I.e. cienation- out of 
[mac ; i. j, I;. /, dcfi.nned l.lood .'..ipuscles with central lacuna.'. 
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are parasites. The following hints may help him to 
;t correct decision. Vacuoles (Fig. "J I, a, b, c, d, '•, 
I. It. i, j, /-, /) are well defined, clear, and have' 
sharp edges ; they may change form slightly, but they 
have no true ameeboid movement, carry no pigment 
and, of course, do not stain. Intra-corpuscular 
plasmodia, on the contrary, are dim and, as a rule, 
ill-delined ; they have* soft, shaded-otf edges ; possess 
ameboid movements ; when huge they carry grains 
of pigment ; and, of course, they take the appropriate 
stains. It is hardly necessary to indicate the points f 
of diagnosis from leucocytes, or from cupped, fokletl,̂ ' 
or crenated (big. 24, c, f, g, i, j, h, I) corpuscles. 

Moribund and fragmented plasmodia.- -Moribund 
—it may be fragmented—free parasites (Fig. 2o) are 
often a source of confusion to the beginner. Their 
nature is frequently misunderstood ; they are some
times erroneously termed " sterile bodies," an 
expression at one time frequently applied to the 
crescent-derived spheres (gametocytes). They are, 
in fact, mechanically-freed parasites expressed from 
blood corpuscles by the compression to which the 
Wood is subjected between slip and cover-glass. 
The longer blood is on the slide—particularly if 
evaporation be not prevented by vaseline ringing of 
the cover-glass -the more closely will the cover-glass 
approximate to the slip, the greater will be the 
pressure on, and consequent thinning and spreading 
out of, blood corpuscles and parasites, and the 
greater the liability to damage of these very delicate 

F'o- -J —Free moribund plasmodia. 
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bodies. Frequently the' artificially-freed parasites are 
broken into small fragments. The entire, as well as 
the fragmented, plasmodia on becoming free in the 
bquor sanguinis tend to assume a spherical or disc
like form ; at the same time the protoplasm of which 
they are composed seems to become diffluent, and the 
pigment is resolved into a number of minute dust
like particles possessing active, brownian movement. 
•some of these spherical or disc-shaped bodies with 

dancing pigment particles are really erescent-de rived 
spheres. These are parasites which have escaped 
from corpuscles in a normal way, but which have 

become arrested in their evolution in consequence of 
the abnormal conditions in which they find themselves 

placed in vitro others are the remains of flagellated 

bodies, the tlagella having broken away. 
The plnsmotlium as a means of diai/uosis.—All 

of these multiform appearances the student must 

learn to recognise and interpret. Skill in this is 
merely a matter of time, practice, and reflection. 

Given these, the student should not only be able to 
diagnose by the microscope malarial infection, but 
he should also be able to recognise the type of any 
particular infection, the period of the fever cycle, 
and, it may be, the severity of the case. For 
diagnosis in malaria, therefore, skill in the micro
scopic examination of the blood is of the utmost 
value, and no pains should lie spared by the prac

titioner in malarious countries to acquire it. In acute 
untreated miliaria the plasmodium may be detected 

practically in every case. Thus Thayer and Howet-
son excepting in two or three instances where the 

patient's blood was examined only during con-
\alescenco in til(5 cases found the plasmodium in 
every instance The best Italian and German 
authorities are equally emphatic on this point. 
Personally, I can .assert that since I became familiar 
with the subject 1 have never failed to find the 
parasite in any acute untreated malarial case I have 

had ;• proper opportunity of examining. Whenever 

file:///alescenco
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in a case of acute disease, supposed to be malarial, 

I have failed to do so, the case has turned out to be 

of epiite another nature. 
/h aritu/ nf tjttinitie on microscopical diagnosis, 

It is of little use to examine the blooel for the intra
corporeal forms of the plasmodium afte-r full doses 
of quinine have been taken ; the drug rapidly 
brings about the disappearance of this phase of the 
parasite. The crescent or extra-corpoival phase 
is not affected by drugs, and may be found in 
suitable cases for days after the patient is ci.n-

chonised. 
O n staining malarial blood.—-As a general 

rule, the beginner should work only with unstained 
preparations of fresh liquid blood. To the unpractised 
staining is full of,pitfalls. In such circumstances it 
must not be relied on for purposes of responsible 
diagnosis. For'the study of the morphology of the 

plasmodium, staining is of real value; nfore'ove'iV 
some such method must be employed should per
manent preparations be desired, or shoulel it be 
inconvenient to make an immediate examination of 
the blood. The English reader will find full details 
of a variety of methods in Mannaberg's (Sydenham 
Hoc.) and in Thayer and Hewetson's monographs 
(Johns Hopkins Hospital Reports, Vol. V.) ; here 
only one or two of the many methods can be 
described. 

Vrepitving the film. -The following method I 
strongly recommend :— 

Cleanse with alcohol a citizen or more slips, and place them 
s,itlo by side in a T O W near the patient. Prepare half a dozen 
"strips (1| by f inch) of smooth, unerinkled guttapercha 
tissue, or of tissue- or cigarette paper. Prick the patient's 
finger or, if preferred, the lobe of his ear. W h e n a minute 
droplet of blood has welled out, take one of the strips of 
guttapercha or of paper, and apply it to the exuded blood so 
that it touches the drop about ~ inch from one end of the strip 
Immediately lay the charged, f-trip, blood surface downwards 
on one of the slips : after waiting a second, pr two, until it is 
-oen that the blood hits spavaef Ym\, 'draw the strip, holelin" 
it by the uncharged end, along the glass. Or, as has been 
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'te'.,l,o,l l,v Dr. Noil .M,,,lo,„l. the i,i,JOll Inav ,,c tak„n ,,, 

. •,;,-;!"' a strip of stout note-paper and spn ad „n slip ,., 
. ''-•f'-^'y d'-'«'ingtho paper, held at an angle, along the 

I , ' ' ' ' ' f;,ss- ' u ;i».v ef these ways a number of tine 
I ns „t blood, W l t h beautifully regular and suitably disposed 

'"ip»scles, may be secured in a few minutes. 
"•' the til,,, m a y be prepared bytiking the blood up on 

one cover-glass on which another is imiuediaO lv superposed • 
"hen the blood has spread out the glasses tiro glid.-d apart, two 
pairs of toreejis being used for the purpose. 

However spread, after the blood has dried, whenever it is 
'lesireil to stain il, either at once or at any future and more 
convenient time, it should be fixed bv dropping on the slip a 
little absolute alcohol and ether in equal parts, or absolute 

^alcohol alone, (.'over-glass films m ay be: dropped into it small 
wide-mouth bottle containing the fixing agent, or they m ay be 
fixed'by passing them through the flame (not a good method), 
or by placing them for some hours (1 to 3) in a warm dry 
chamber at a temperature of 10.5 to 120 ('ent. W h e n aleohed 
is used, after ten to thirty minutes or longer, it is dried off. 

STAINS. 

Burur-metliiflene blue.—A drop or two of aqueous solution 
of borax- ("> per cent.) methylene blue (2 per cent.) is spread 
on the film. After thirty seconds or less the slide is thoroughly 
washed in water, dried with filter paper and afterwards by 
gently warming it over the spirit lamp. Finally, xylol balsam 
and a cover-glass it re applied. 

for filer's methylene blue.— Concentrated alcoholic solution of 
methylene blue 30 parts, solution of caustic potash (, ,;u,-,F,) 
100 parts. Stain for thirty soends, wash in water, dry and 
mount. 

Curbnl thionin -Saturated alcoholic (GO ) solution of 
thionin '20 parts, watery solution (2 per cent.) of carbolic aciel 
100 parts. The mixture should be kept tit least a fortnight 
befeiro use. Stain for five minutes, wash and mount. 

Rnmunnu-skifs method.—This is an excellent though some
what unmanageable stain. In successful-preparations the 
nucleolus of the parasite is stained bright red. It also is a 
good stain for the i hroinatai material of the tlagella. ('o\er-
glass films are fixed by heat 1 lit ( 'i nt. for one hoar. They 
ai e then immediately jtoottd fui over two hours on a fleshly 
piepai'ed mixture of saturated wateiy solution of methylene 
blue 2 parts, watery solution of cosin 1 per cent.' ."> parts. 
washed in w;iter, dried and mounted. The precipitate formed 
bv the mixture must not be filtered out. 

J, uiirr's slain.—This method has the advantage of dispens
ing "ith a sepaiat' fixing agent, the alcohol in which the 
slain is dissolved acting ;e such; when suceesT'ul. it gives 
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e\i i llent it M I T . Sp. oial care must be taken that there is no 
tnu e of alkali or aeel on the glass on which the film is spread ; 
it must, tin 11 dole, be washed in distilled water and stood in 
absolute alcohol. 'Idic stain is made by dissolving Oriihler's 
water, soluble eosin |yell..\\ shade , and medicinal methylene 
blue in pure uhsolutc niethylie alcohol which must he free from 
;«ei tone and other impurit irs ; the solutions are then mixed in 
the propoitions of 12.) parts of .'. per (ant. solution of the 
eo-in ami Mill parts of .', per cent, solution of tbe methylene 
blue. Or the compound body formed by the eosin and 
methylene blue in this mixture m;iy be purchased in the dry-
state and subsequently dissolved in absolute methylie alcohol. 
To use the stain a few drops are poured on the blood film and 

eoveie.l to pi event evaporation and precipitation. In three 
minutes or a little longer the stain is rapidly poured off, anel 
afterwards the' film is washed in distilled witter from five to ten 
seconds until it assumes a pink colour. It is then dried high over 

the flame, or in the air, and mounted in xylol balsam. The 
red dise's aie terra-cotta-colourcd, the nuclei" of the white cor
puscles blue, the platelets mauve, the granules of the poly-
morpho-nuclear cells and myelocytes red, the granules of 

the basophils a dark violet, and tho malaria or other parasites 
blue. 

On examining with a twelfth immersion lens 
slides prepared with methylene blue or thionin alone, 

ig teitian parasite ; .stuinc-l with metlijli-n- blue. (, ](„ 
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the nuclei <,f t]„' white corpuscles are seen to l>e ve>rv 
d«'«'ply stiiine f the protoplasm of the white corpuscle's 

is very lightly stained, whilst the parasites are stained 
an inteniM'eliate tint, and show up sharply enough in 
the faintly tinted red blood corpuscles (bigs. (.y FA, 
F>, 'It). Contrast staining with eosin is uncertain 
in its results in methylene blue preparations; even 

Fig. il. —Tertian rosettes ; stained with methylene blue, (x luoo.) 

in practiseel hands good preparations are the excep
tion. For ordinary purposes I do not rece>mmen«l it ; 
it is superfluous, troublesome, and unreliable. 

Methylene blue preparations are apt to fade. 

litem ctto.njlin and count.—Ehrlich's :e-id luemafoxylin, or 
strong solution of h:emalum. five minutes : weak eosin half 
ii minute; wash in tip water and then in distilled water; dry 
and mount in xylol balsam. This is an easily carried out anel 
effective method for obtaining less inteiiM'ly stained but mote 
pennant nt propitiations, 

Stuininj the jluijellutril bod if. — A sheet of thick blotting-
paper, having rows of oblong holes (1 inch by -t inch) cut out 
in it, is prepared ; it is slightly but sufficiently moistened with 
water and laid smoothly on a sheet of window glass, 

A patient, in whose blood the eivseent form of the 
parasite abounds, is selected. His finger is pricked and a 
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droplet of blood, the si/e of a large- pin head, is expressed. A 
clean microscope slip is then breathed on once, and the droplet 
of blood immediately taken up by lightly touching it with the 
centre of the broathed-on surface of the slip. The blooel is 
now rapidly and somewhat unevenly spread out with the 
n.eolr so as to cover an area of about •] inch ,by \ inch. 
The slip is immediately inverted over one of the blottiDg-
paper cells and pressed down sufficiently to sicure thorough 
apposition of the slip of paper without, sit the same time, 
bringing the blool into contact either with the moistened 
paper forming the wall, or with the glass forming the floor 
of what is now a very perfect moist chamber. The rest of the 
paper cells are rapidly covered with blood-charged slips pre
pared in the same way. In from a quarter to three-quarters 
of an hour the slips are removed and dried by gently warm
ing them over the spirit lamp—blood surface away from the 
flame. When dry the films arc fixed with absolute .alcohol, 
a few drops being poured on each. After ten minutes the 
alcohol is dried off, and a few drops of weak acetic acid 
(10 to 20 per cent.) are laid on the films and left there 
long enough thoroughly to dissolve out all the haemoglobin. 
The slides are then washed in water and dried. They may 
now he stained with various re-agents. So far, I have 
obtained the best results from weak carbol-fue.hsine (20 per 
cent.) and prolonged staining. The stain is dropped on the 
slip and covered with a watch-glass; after six to eight hours 
it is washed off (warm water), the slide dried, and a cover-
glass applied with xylol balsam. 

The staining, though sufficiently intense, is fairly trans
parent. If the preparations are stained by Romanowsky's 
method the nuclear elements in the flagella are well 
brought out. 

Most of the slides will show numbers of spheres 

and several or many well stained flagellated bodies 

(Figs. 7 and S). Very few crescents remain untrans

formed. If the slips are removed and dried in from 

five to ten minutes after-being placed on the blotting-

paper cells, only crescents, ovals, and spheres will be 

found : if they ate left for three-quarters of an hour 

to an hour, free tlagella, and what Ross calls " spent 

pigment," may also be found, the latter sometimes 

enclosed in phagocytes Occasionally flagellated bodies 
are found partially included in phagocytes. 
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CHAPTER III. 

CLASSIFICATION AM) 1>K.S< KIPTloX OF I 111: MALARIAL 

PAKASITK.s AM) TUEIK ASSOCIATED I'E\ KKs. 

IT may he iisserted in a general way that the different 
clinical types of malarial disease .are: associated with 
different and corresponding type's of plasmodia. As 
to whether these different types of plasmodia are-
mere' varieties, or whether they are distinct, species, 
the evidence, so far, is insufficient to warrant a definite 
conclusion. 

The point is [by no means' easily settled; nor is 
it likely to be decided until we' are1 in possession 
of more detailed information about the mosepiito 
phase of the organism, and on the' relationship of 
the' various parasites to various species of mosepiito. 
% Principles of" (classification of parasites. 

Meanwhile, the varieties or possible specie's of 
piasmodia have been classified according to :— 

1. The duration of their respective' life-cycles 
inside the h u m a n body. 

2. Their morphological characters. 
3. The clinical phenomena they give rise to. 
4. The' results of inoculation experiments. 

It may be said that, so far as these tests go, 
there' is evidence either «>f plurality of species or of 
the existence of very stable' varieties. That is to say 
a particular clinical type of malarial elisease is 
associated with a parasite' of more or less definite; 
morphological form and intra-corporeal life cycle-, 

K 
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character* which are maintained when the parasite-
has been inoculated experimentally. 

l u tlu! tre-at.ne-nt of this subject the class, .ca
tion suggested by Maniml.org will bo followed, a 
ela.sitication based principally on the investiga
tions of (iolgi, Marehiafava, Bignami, Celli, b*rassi 
and other Italians, as well as on his own most 

excellent weak. 
The forms of the malaria parasite and 01 the 

diseases they give rise to may be divided into two 
comprehensive groups—the benign and the malignant. 
A principal morphological distinction between these 
two groups is that whereas the benign parasites never 
form crescent bodies, the malignant parasites form 
crescents. In the former the extra-corporeal flagel
lated phase is evolved from what appears to have been 
an ordinary full-grown intra-corpuscular plasmodium ; 

in the latter the flagellated phase is evolved from 
crescent-derived spheres. A principal clinical differ
ence between the two is that whereas the benign 
parasite rarely or never gives rise to pernicious attacks, 
the malignant parasite may, and frequently does, 
give rise to such attacks. Herein lies an important 
practical diagnostic point, one which only the micro
scope can render available. 

The benign parasites are of two kinds : One, 
having a cycle of seventy-two hours, causing a fever 
recurring every three days—quartan ague' ; the either, 
with a cycle of forty-eight hours, causing a fever 
recurring every two days—tertian ague. 

The malignant parasite has three forms, perhaps 
more* : — A pigmented parasite of forty-eight hours' 
cycle-; a pigmented parasite of approximately twenty-
four hours' cycle ; and an unpigmented parasite, also 
approximately of twenty-four hours' cycle. 

* Many authorities refuse to recognise more than one species 
of malignant parasite, the differences in length of cycle a,„j 
pigmentation described in the text being regarded merely as 
variations elepending on circumstances, and nut as specific 
differences. 

http://Maniml.org


CEASSIEICA I ION 01 PARASITTS. ; 1 

We- may arrange them thus* : 

I. ( Quartan t . . 
Ix'ingn { ,,, . I >o not term crescents 

( le-rtian I 
| Quotidian pigmented I ,, 

M I - . I /. , • T - • , I form 
Alangnant Quotidian unnigmenteil 

° j n' ,• l ° I descents. 
( lertian ) 

Clinical classification. -Formerly, classifica
tion being based entirely on clinical phenomena, 
malarial diseases were divided into quotidian, teTtian 
and epiartan intermittents or agues, and remittents ; 
but since it has been found that what was designated 
remittent fever is produced by epiartan, tertian, and 
quotidian parasites the fact of interinittency or re-
mittency being more e>r less a matter of accident it 

I have lied attempted to give in the text any of the zoological 
names applied by various writers te> the eliffeienit known species of 
Ho niaiiin ba in man anil animals. The' following classification t>I 
species and grouping of names by Koss will be- founel of use by the 
student e>f the confusing liter;iture of the' subject : --

FAMILY : lI.K.MAMeKHID.t., W.W KI.KWSKI. 

Genus 1. -Hirinainu ba, (Irassi and Feletti. The mature gaiiletei-
cytes arc similar in form to tbe mature sporocytcs before the 
spores have been elifferentiateel. 

Species 1.—Ho matun ha dunili us/eii, (Oaski and Feletti. Syn. : 
Lan ruuia danileirskii, (irassi and Feletti, in part; Ilidterid 
in in dauilews/iii, Labbe, e'tc. Several varieties—possilily 
distinct species. Parasites of pigeons, jays, crows. 

Species '2. -Hit in,tun, la rclictu, (irassi and Feletti. Syn.: 
Ha inn mi, bit rilietit, H. sithjnv ro.r -f- H. xubimmttculattt, (irassi 
anil Feletti ; Vrut, tinman t/rassii, Labbe. etc. Parasite of 
sparrows, larks, e'tc. 

Species o. -liteinitial, ba, nudnrin. < irassi and Feletti. SJII. : 
Ho maimi ha larcrani, Labbe, in part. Parasite of quartan 
fever in man. 

Species 1.- Hit uiuitiuba rime, < irassi and Feletti. Syn. : Ilitniu-
mnltii Ian rani, Labbe, in pait. Parasite e»f tertian fever of 
man. 

Genus 2.—Iln moim nas, gen. nov. S\n. : La ft ratlin, in part -J-
Haiuaiivcba, in part, (irassi and Feletti. The gan.etoc\ tes 
have a special form (creseentic). 

Specie's.—Iln m,mienas privco.c, (irassi anel Feletti. Syn.: lln.;.u 
iiinliii praen.c -f- H. iinmaculata A-Lari raniu malaria, (irassi 
anel Feletti; Hiciaamn la lanraui, Labbe, in part, etc. 
Several varieties -possibly distinct species. Parasite of the 
irregular, remittent, pernicious or a stivo-autumnal fever of 
man. 
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has been considered advisable- to expunge the term 
• f \ f , .,« indicative of a distinct species of 

remittent fcNt-r as nul^ameo ^ ^ 
nl ismodiuin disease. Any one ui » 
o pan site's enumerated may cause what was known 
"s remittent fever. The mternnttency or re-
mittency of any given fever depends, in great 
measure, on the simultaneousness or the reverse of 
the maturation of the swarm of parasites giving 
rise to it. If all the parasites present are of 
nearly the same age, they mature approximately 
simultaneously, and we have an intermittent; if they 
are of different ages, they mature at different times 
scattered over the twenty-four hours ; and we have 
what was known as a remittent. Further, two 
generations of tertian parasites maturing on successive 

days will produce a quotidian fever, Tertiana duplex; 

two generations of quartan parasites maturing on 
. Mf.ttA.'TI 

successive days will produce fever fits'on two succes
sive days followed by one day of freedom, Quartana 
duplex; three generations of quartan parasites will 
produce what clinically appears to be a quotidian 
fever, but in reality is a Quartana triplex. 

Present classification not final. — The 

classification adopted must not he accepted as 
final ; at best it is merely j)rovisional. In actual 
practice it may be hard, often impossible, to bring 
the cases met with into exact line with such an 
arrangement. Moreover, as this classification is based 
principally on observations made in a very limited 
district, principally in Italy, and principally on 
Roman fevers, it may not apply to the entire malarial 
world. That it lies on a substratum of fact 
there can be no doubt ; nor can there be much 
doubt that it has in many particulars a general 
application to malarial disease as found all over the 

world. Still, judging from clinical facts, there seems 
ground for believing that there are other species or 
varieties of the plasmodium besides those described 
by the Italians, and thai the list here given will have 
to be enlarged or/recast in the future. Men with 
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extensive experience e>f malarial disease in their own 
persons tell us that they can discriminate by their 
setisiitiems and symptoms between the- fevers of 
different localities. Analogy would incline its to 
believe that clinical differences of this sort depend on 
differences in the causal parasites. Hem very different, 

for example, are the h;eniogle>binuric fevers of Africa 
and the bilious remittents of India. Is it \\<>t 

probable that, they depend on specifically distinct 
parasites or, at least, on more or less definite 
varieties ? 

CLINICAL PHENOMENA OF MALARIAL FEVER. 

Before proceeding with a description of the 
various plasmodia and their associated fevers, there-
are certain generalities which, to save repetition, had 
better be mentioned here. 

Inlet in ill en i fever or affile.—Every typical 

malarial fever is made up of a series of pyrexial 
attacks which recur at definite- intervals of twenty-
four, forty-eight, or seventy-two hours. Each attack 
consists of a stage of rigor, a stage1 of heat, and a stage 
of sweating • these are followed by a period, " the in
terval," of apyre'.xia actual or relative. The duration 
anel inte'iisity of the constituent stages vary consider
ably. On the whole, they observe a certain proportion 
to each other; the more pronounced the rigor, the 
higher the fever, and the more profuse the sweating. 
Such attacks, with well-marked intervals of apyrexia, 
are designated intermittent fevers or ague's. The 
expression " ague " is by many applied only to 
intermittents having a pronounced rigor stage 

Premonifnry stage. — Before rigor sets in, and 
sometimes for several days before the actual disease' 
dee-lares itself, there may or there may not lie- n 
premonitory stage' marked by lassitude', a de-sire to 
stivtch the limbs anel to "yawn, aching e>f the bones 
headache, anorexia, perhaps vomiting, perhaps a 
feeling as e>f cold water trickling down the back. If 
the- thermometer be used, it will be found that body-
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temperature has begun to rise, it may he some' two 
or three- hours before the other and more striking 

symptoms which ensue set in. 
" Cold stage. W h e n rigor sets in the feeling of 
cold spreads all e>ve-r the body, becoming^so intense 
that the teeth chatter and the patient shivers and 
.shaki-s from head to foot. Ile!kseeks to cover himself 
with all the wraps he can lay hands on. Vomiting ̂  ,L^y 
may become distressing. The features are pinched, 
the skin is blue and colddooking, the fingers are 
shrivelled. But the feeling of cold is entirely sub
jective ; if the temperature be taken, it is found to 
be already several degrees above normal, and to be 
rapidly mounting. In young children it is not at 
all unusual to have a convulsive seizure at this stage; 
a fact that has to be borne in mind, as it is very apt 
to lead to ideas of epilepsy. 

Hot stage.—After a time the shivering gradually 
abates, giving place to, or alternating with, waves of 
warmth and, before long, to persisting feelings of 

intense heat and febrile distress. The wraps, which 
before were so eagerly htigged, are now tossed off; 
the face becomes nusned ; the pulse is rapid, full, 
and bounding ; headache may be intense ; vomiting 
frequent; respiration h'urhed ; the skin dry and 
burning; the thermometer mounting to 104° 105°, 
106°, or even higher. 

Sweating stage. — After one or more hours of 
acute distress the patient breaks out into a profuse 
perspiration, the sweat literally running off him and 
saturating his clothes and bedding. With the ap
pearance of diaphoresis the fever rapidly declines • 
headache, vomiting, thirst, and febrile distress giving 
place to a feeling of relief and tranquillity. By 
the time the sweating has ceased the patient may 
feel quite well ; a little languid, perhaps, but able 
to go about his usual occupation. The bodily tem
perature is now often sub-normal, and may remain 
so until the approach of the next fit one, two, or 
three days later. 
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Ditriiti.mi if the fit. '\ no duration of an ague 
fit and of its e-onstituent stages is \ cry variable. O n 
an a\erage it may b«- put at six to ten hours; the 
e-old stage occupying ;tbout an hour, the hot stage 
from three to four hours, the sweating stag'' from 
two to four hours. 

The urine in ague. During the- cold stage the 

urine is often limpid anel abundant, anel is passed 
frequently ; but during the hot and sweating stages 
it is scanty, loaded, sometimes albuminous. The 
amount of ure>a is increased, particularly during the 
cold stage ; and so are the chloride's. The phosphates, 
on the contrary, diminished during the rigor and hot 
stages, are increased during defervescence, The aug
mentation in the excretion of urea commences several 
hours before the- subjective symptoms e»f the' attack 
begin, attains its m a x i m u m towards the end of rigor, 
anel de-creases during the hot and sweating stages 
although still continuing above' the' normal standard. 
The' excretion of carbonic acid follows a eorresponel-
ing eemrse. Dr. Sydney llinger was the' first to point 
out the' interesting fact that, although the re-turn of 
fever may be prevented by the administration of 
quinine, yet, for a time, a periodic increase in the 
excretion of urea occurs on the clays on which the 
fever fit was due'. The urine is of ten deeply coloured, 
giving with nitric acid the play of colour charac
teristic of bile pigment, or the brown colour described 
bydiiibler as " luemapheic. ' Glycosuria does occur, 
but is by ne> means common. 

The spleen during the fit.—The spleen becomes 
enlarged to a greater or less extent during rigeir. 
The- swelling disappears at first in the interval, but 
tends te> become more or less of a chronic feature' if 
the attacks recur frequently, more- especially if they 
are associated with pronounced cachexia. 

Period of the day at which ague commences.— 
Two-thirds of agues come off bed ween midnight and 
middav. This is a fact to remember in diagnosis; 
especially when we- have to face the possibility of 
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,,.,-urrent pyre-xial attae-ks being dependent on such 
eonditions as liver abscess, tubercedosis and septic 

states-conditions, be it remarked, III which te-brilo 

,,-curre-nee takes place almost invariably during the 

afternoon or evening. 
Atypical allies. Oas«-s are frequently met 

with in which all of the- above symptoms are very 
much toneel down ; in which, perhaps, a periodic
ally recurring feeling of coldness followed by languor, 
or a slight headache, or a slight rise of temperature, 
are the only symptoms indicating the presence of 
the malaria parasite in the blood. In some fevers, 
and these by no means the least dangerous, the 
subjective symptoms may at first be of so mild a 
character that the patient is able to go about his 
duties with a body - temperature of 103° or 104°; 
he may have no severe rigor, no headache, no 
severe gastric symptoms, no acute febrile distress of 
a disabling character. Some of the African fevers— 
so liable to assume suddenly a pernicious character 
—are of this nature. On the other hand, notwith
standing a comparatively slight rise of temperature, 
headache, languor, vomiting, may be extremely dis
tressing. There is an infinite variety in this respect. 
Evidently the toxin -if toxin there be -of the plas
modium is far from being a simple body ; probably, 
like tuberculin, it contains several ingredients arranged 
in different proportions in the several varieties of 
the parasite. Doubtless, also, the degree of infection, 
various combinations of the varieties of plasmodia, 
and individual idiosyncrasy play a part in determin
ing the intensity and character of the reaction of 
the body to the plasmodium. 

T e r m s employed. - _ Acute malarial attacks 
which recur daily are called quotidian ague ; if they 
recur every second day they are called 'tertian a,,w ; 
if every third day, they are called quartan a,pic. 
As a rule, the attacks tend to occur about the; 
same time ̂  every day. In some cases the time of 
recurrence becomes earlier each day; such fevers are 
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said to anticipate. Or they may occur at a later 
hour, in which ease they are said to post/mite. When 
the' inelivielual paroxysms are prolonged, so that one 
attack has not concluded before' the' next commences, 
the fever fits are said to be snbintraat. When the' 
fit is prolonged anel peaiodicit \' is marked by only 
a slight fall of temperature, it slight sweating, a 
slight feeding of chilliness, the fever is said to remit 
to be a remittent. Rome-times (here is no remission ; 
such a fever is said to be cnntiiineil. It occas'iemally 
happens that two distinct pyrexial aftacks come off 
the same day ̂ sue-h a fever is said to be double. All 
sorts of blenelings of malignant infections, benign 
tertians, and quartans occur ; in such the infection is 
said to be a mixed infection. 

Relation of the phenomena of the fever 
fit to the stages of the parasite. All the 
differences and peculiarities in the clinical phenomena 
of ;i malarial attack, as indicated by the foregoing 
terms, complicated and hard to interpret in many 
e-itses though they be, are, it is believed, directly ceun
related to the phases eef the infra-corporeal life of the 
plasmodium ; this organism is, infni-t, the key to their 
interpretation. As already mentioned, as the time- of 
rigor approaches the- pigment of the parasite, hitherto 
scattered throughout the substance of the little 
animal, becomes ce>neetttrate<l, and the sporulating 
body develops. Shortly before anel during rigor, anel 
;is a direct cause of rigor, these sporulating bodies 
are breaking up anel, presumably, liberating their 
toxins. At the end of rigor, during the hot, and 
during the sweating stages, the young parasites of 
the new generation, the small infra-corpuscular 
bodies, anel the leucocytes carrying the pigment 
liberated at the breaking up of the sporulating 
bodies are in evidence, anel the toxins liberated at 
the same time are- being eliminated. During the 
interval the intra-ctirpuscular parasites grow, becenne-
pigmented, anel prepare for maturation. From the 
fact that parasites are present in the blooel during 
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apyrexia, and often in great abundance, it is evident 
that it is not the mere presence of the parasite' in 
the blonel corpuscle that e.uises the- fever ; _ most 
likely the pyrogenic agency is some toxin which is 
liberated when the sporulating parasite breaks up and 
becomes free- in the be pie >r sanguinis. Consequently, 
we find that in remittent and continued types eef 
malarial fe-ve-rs sporulating plasmodia may be met 
with at all stages of the- fever ; anel, conversely, 
that wheal plasmodia .are met with at all stages 
of development thee associate-el fever is probably 
remittent, irregular, or more or less continued in 

type. 
The foregoing are generalities which apply to all 

the types e>f malarial fewer. 

QUARTAN INFECTION. 

The parasite—-The parasite of: quartan fever 
(Plate I., Fig. 1) has a cycle of seventy-two hours. 
At its earliest stages of epi-corpuscular and of early 
unpigmented intra-corpuscular life it takes the form 
of a small, roundish, clear speck (Plate I., Fig. 1, a), 
showing up somewhat distinctly against the haemo
globin of the invaded corpuscle. At this stage, as 
contrasted with the other varieties of plasmodia, it is 
further distinguished by the feebleness «>f its ameoeboiel 
movement. Later, as soon as it becomes pigmented 
(Plate I., Fig. 1, 6, c, tl, e,f), all amoeboid, movement 
ceases. Relatively to the other plasmodia, the pig
ment carried by the quartan is large in amount and 
coarse in grain, sometimes forming short rods. The 
sporulating parasite (Plate L, Fig. 1, g, h) is made; 
up of eight to ten elements arranged daisy fashion 
and, usually, very symmetrically around the now cen
trally placed and massive block of very black pigment. 
About the centre in each of the spherical or pear-
shaped spores, which are slightly rough in outline-, a 
shining nucleolus can usually be readily made out 
The quartan parasite, never forming crescents, 
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derives its flagellated form from what looks like an 

ordinary large infra-corpuscular pigmented parasite' 
(Plates [., Fjg. 1, ,') that has escaped from the red 

corpuscle: in which it hael developed. It may be 

recognised sometimes by the very active movement of 
the pigment granules. This phase-, rarely seen, occurs 
almost exclusive']}' during the pyrexial stage of the 

cycle. Further/the quartan parasite does not, as deies 

that next t«> be described - the- tertian parasite 

cause marked enlargement of the blood corpuscle in 
which it lie-s. When mature: it completely fills the-

normal sized corpuscle, scarcely a rim of ha-moglobin 
being visible (Plate I., Fig. 1, e); so that it sometimes 

looks at this stage as if it were a free- and independ
ent body floating about in the liquor sanguinis.* All 

quartan parasites de» not proceed to spore formation, 
or flagellation ; some are said to degenerate' into the 

peculiar clear, dropsical-looking spheres filled with 
dancing particles (Plate I., Fig. 1, /), which form a 

striking feature in certain malarial blooels. A con

siderable proportion eif these free, dropsical -looking 

bodies with active pigment are- probably male game-

tocytes which, after being placed on the microscope-

slide, and after escaping from corpuscles, have failed 
to project fiagella; others, doubtless, are granular 

female gametocytes. The failure to e-xflagellate, in 
many instance's, is probably not normal, but an effect 

of mechanical disturbance from pressure of the cover-
glass, or e>f other circumstances inherent to the 

artificial conditions under which we necessarily ob
serve these bodies. In more normal conditions, as 

in the mosquito, exfkigellation may be more frequently 

e-ffected. 
The "elaisy"- as it is sometimes called—or sporo-

cyte form of the- quartan parasite is more frequently 
seen in the peripheral blood than is the correspond
ing phase of the other malarial parasites. For this 

* In malarial blooel the corpuscles are apt to vary in size as in 
other anaemic conditions. A quartan parasite in a megalocyte 
may therefore simulate a tertian. 



6o AT A EAR I A. 

reason, ;«nd because of the easy visibility of the para
site ;it all its stage's owing to its size- anel to the large 
amount of pigment it carries, and because the entire 
intracorporeal cycle is completed in the peripheral 
blood, the epiartan is fhe best form of plasmodium 
for the beginner to stud v. 

Fig. -s. —e.'hai t of quartan aj,'ili-. 

Geographical distribution.—The fever which 
the quartan parasite gives rise to—single, double, or 
treble quartan ague—is, relatively, much more common 
in temperate latitudes than in the- tropics. Formerly 
it was common enough in England; it is still far 
from rare in the malarious districts «>f north and 
mid-Europe and, doubtless, elsewlu-re under similar 

climatic and telluric conditions. But, as we proceed 
south, it becomes, relatively to the other forms of 
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miliaria, rarer. In the- tropics in some highly 

malarious place-s it is unknown. Thus in a paper 

lead at the Calcutta Meelical Congress, of 1S94, Dr. 
Crombie mentions that in his large experience he 

rarely saw epiartan ague. A s his experience applied 
particularly to Calcutta anel its environs, it m a y not 
hold for the whole of India ; in tact, Ross (I,at".'AI<d. 
Co-.., Feb., ItilHi) and others state that the quartan 

parasite is c o m m o n enough in Madras anel else
where in India. 1 have seen it in blooel films from 

Mauritius ; Ross mentions it as occurring in Sierra 
Leone. Doubtless it occurs in limited districts 

throughout the tropics. The general statement, 
however, that quartan ague is more a disease of 

the- temperate zones than of the' tropics, probably 

expresses the truth. 

T h e fever.—The ague fit in quartan is generally 

smart while it lasts, and well defined as regards its 

constituent stages (Fig. 28). It does not tend so 

markedly, as is the case with the other malarial 

infections, to the rapid development of cachexia. 
Although the individual attacks are very amenable 

to quinine, the infection appears to be of a more 

persistent nature than that of tertian malaria ; attacks 

therefore are prone to recur during several years. 

,. //// -i-enl 
BENIGN TERTIAN INFECTION, (SPRING TERTIAN OF 

THE ITALIANS). 

The parasite.—The early stage of the benign 

tertian parasite (Plate I., Fig. 2) resembles that of the 
quartan) inasmuch as it consists of a small pale speck 
on, or in, the invaded red blood corpuscle (Plate I., 
Fig. 2, a ) ; it differs in exhibiting very m u c h greater 
araeeboid activity, changing its form and location in 
the corpuscle incessantly, besides '"'pushing out and 
retracting pseudopodia (Plate I., Fig. 2, b). This 
amoeboid activity persists during growth and the 

acquisition of pigment, though in a progressively 
diminishing degree; it gives rise to great and rapidly 
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changing irregularities in the contour of the parasite 
(Plate I., Fig. 2, c, d, e). It is almost entirely 
suspended by the time pigment eone-entration is 
effected. In the tertian parasite the pigment par
ticles are, on the whole, finer than those of the 
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quartan parasite ; and, moreover, are in a state of 
much more active and incessant movement, con
stantly changing their position in the peripheral 
region in which they, for the most part, seem to 
lie (Plate I., Fig. 2, / ) . Another, and markedly 
characteristic, accompaniment of tertian parasite in
fection is the considerable hypertrophy and marked 
decolorisation of many of the corpuscles containino-
the organism (Plate I., Fig. 2, d, e,f, g). Sometimes 
the affected corpuscles seem nearly twice the diameter 
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of the' healthy ones ; anel nearly always, if the plas
modium is of any magnitude, the rim e>f ha-moglobin 
MiiTouneling the' parasite has a " washed-out '' look, 
sometimes being almost colourless. 

In the tertian parasite' when segmentation is com
pleted the resulting body, instead of the very sym
metrical, elaisy like- figure of the quartan, resembles 
rather a cluster of grapes in some more or less central 
part e>f which one or two masses of black pigment 
have: accumulateel among the berries (Plate' L, Fig. 2, 
It ; also. Figs. I anel 2, b). The little spores forming 
the cluster--fifteen to twenty-six in number are' 
smaller, smoother, anel more spherical than those of 
the epiartan parasite: ; seldom, in the unstained con
dition, exhibiting their nucleoli. I believe that in 
natural, unceimpre'sseeI conelit ions the tertian rosette, 
or sporocyte', teaiels to pass from the disc form, im
presses! on it originally by the' shape' of the' corpuscle, 

to something more approaching a globular form. 
In benign tertian the flagellated body is formed in 

the same way as in the epiartan parasite—that is, from 
an escapeel infra-corpuscular pigmented body (Plate I., 
Fig. 2, j). It is seen particularly, just as in the case 
of the epiartan infection, usually after and not infre
quently about the time of rigor. 

Geographical distribution.—The benign ter
tian parasite, probably the commonest form of plas
modium, occurs in temperate and tropical latitudes 
alike. It is often found as a double- infection, and is, 
perhaps, the most frequent cause of quotidian as well 

as of tertian agues. 
T h e lever.- The- fever it gives rise to, except in 

the matter of the- spacing, which is one of forty-eight 
hours, re'.sembles that caused by the quartan parasite 

(Fig. 29). 

MALKiNANT INFECTIONS (.ESTI VO-Al'Tl'MNAL OK THE 
ITALIANS, TROPICAL OF KOCH). 

Many authorities refuse' to recognise nieire than 
one spei ies of crescent-forming parasite. On the 
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other hand, carefully-conducted observations, both 
microscopical and clinical, seem to indicate a plurality 
of specie's. I shall follow the latter view. 

The three' parasites (Plate' 1., Fig. 3, and Plate 
II., Fig. 1) described by the Italian pathologists in 
connection with malignant malarial infection, although 
often associated together as well as with the benign 
parasites, are each of them occasionally found in what 
might be termed a pure culture. From a study of 
such cases the morphological and distinguishing char
acters of the different species, and their special patho
logical effects, have been more or less satisfactorily 
made out. Although much remains to be done, 
enough is already known to enable us, in a measure, 
to differentiate the parasites from each other as well 
as from the benign plasmodia, and to justify their 
being placed in a group by themselves. 

Characters possessed in common by the malignant 
parasites.—One notable feature in regard to them is 
that they are very much smaller than the benign 
parasites. The earlier unpigmented phase, owing 
partly to minuteness, partly to its forming but a thin 
and very transparent amceba in the haemoglobin, is 
hard to see. W h e n first mounted on the slide the amoe
boid movements are very active (Plate I., Fig. 3, d). 
In a short time this subsides somewhat, and then the 
little parasites tend to assume a more passive condition 
and to arrange themselves as tiny, though very definite 
and easily recognised, rather bright, colourless rings 
(Plate I., Fig. 3, a, b, c, e). Sometimes these rings 
may revert to the amoeboid condition, and this 
perhaps, for several times in succession ; ultimately 
the ring form becomes permanent. Multiple infection 
of individual corpuscles (Plate I., Fig. 3, g) is often 
encountered, and this much more frequently than in 
the benign infections; doubtless this is owing to the 
prodigious number of parasites which, in malignant 
infections, are sometimes present in the circulation. 

As development advances, the plasmodium-infected 
corpuscles seem to be filtered out by the capillaries 
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P L A T E II. 

Fig. 1.—Parasites of the pigmented malignant quotidian (Marehiufavo. 
and Bignatni). Fig. '2.—Brain capillaries containing malaria parasites. 
.. transverse section; the blood corpuscles at periphery invaeled by un-
pigmented para-ite» ; B, ve<-"-el tilled -with sporulating implemented 
parasites ; c. blood corj>iwle> in capillary, and others free in the I,tain 
fc'il .stance, each couponing small pigmented parasites (Matuiohert/.. 
Fun 3. —Peinicion< malaria (-pleen). Fig. 4.— Periiieaou* rnaiai :a (liver). 
Uie'f h ami Klenei ,) 
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and small arteries (Plate II., Fig. 2, A, li, e) of the 

deeper viscera and of the bone marrow ; so that even 

in sewere infections the pigmented stage is bv no 

me'iins proportionately represented by, or even fre

quently encountered in, finger blood, the sporulating 

stage' (Plate I., Fig. 3, /,,/) still less so. To find 

n u m e n m s examples of the more advanced stage-* of 

these parasites it is necessary to aspirate splenic-

blood, or to search in fatal cases in the deeper viscera, 

e>r in the- bone marrow immediately after death. 
Owing to this absence.' of the more advanee-d forms 

from the peripheral circulation, the duration of the life 
span of these parasites is difficult to fix ; probably it 
varies between twenty-four ami forty-eight hours, being 

not very constant even in the same type'. 

" lirassy bodies."—The malignant parasite fre-

epiently leads to a peculiar shrivelling of the invaded 

corpuscle, resulting in the formation of a crenated, or 

folded, very dark corpuscle. This dark, irregularly-
shaped corpuscle- the Italians, from its coleiur, have 

designatetl "brassy body" (Plate I., Fig. 3, <•). In 

the interior of these dark, shrivelled corpuscles the 

parasite can generally be made- out as a minute', pale 
ring. 

The crescent body characteristic.—Most distinctive 
feature of all, the malignant parasites alone form 
crescent boelie-s. 

Time trite it crescents appear . not a ferer form.— 

It is (e> be remarked that these crescent bodies are 

ne»t to be- seen at the very commencement of an 
infection. A week usually elapses between the first 

appearance in the peripheral bloeed of the small, intra-
corpuscular plasmodia .and the first appearance- of 

the crescent bodie-s. Once the- hitter begin to appear 
the'V generally teaiel to increase in number during a 

few days. They m a y persist, though after a time in 
decreasing numbers, in the circulation for one', two, 
or three weeks after the small, fever-causing intra-

corpuseular plasmodia and their associate-d fewer have 

disappeared, whether spontaneously or in consequence 

F 
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of the administration of epiinine. Although when 
given early in an infection epiinine may prevent the 

appearance of crescents, yet, once formed, this drug 
has apparently no influence on these bodies nor on 
their caiiaeity for extlagellation. The crescent body 
does not cause fever. Its presence is usually asso-

ciated with marked cachexia. 
It is a remarkable fact that in many of the worst 

types of tropical malaria—as that of tropical Africa— 
crescents arc few in number, and in some instances 

cannot by ordinary examination be found. A. Plehn 

states that during a period of two years in Africa he 
only once saw the flagellated body. On the other 
hand, when we meet with these African infections in 

England, crescents and flagellated bodies are nearly 
always encountered, and often in great abundance ; 

/at all events,/this is m y experience. 
Characters of the fever.—It is found that the 

fevers these parasites give rise to are apt to be 
very irregular in their course. The rigor stage is 

relatively less marked, the pyrexial stage is more 
prolonged, and is often characterised by a tendency 
to adynamic conditions, vomiting, intestinal catarrh, 

pains in the limbs, anorexia, severe headache, dee 

pression. After apparent recovery from the fever 
there is a great proneness to relapse at more or less 
definite intervals of from eight to fourteen days. 

Such fevers are accompanied by rapid destruction 
e»f corpuscles, anel are usually followed by marked 

cachexia. At any time in their course pernicious 
symptoms of the gravest character may declare them

selves. 

MALIGNANT QUOTIDIAN INFECTIONS. 

The parasite.—The parasite of these infections 

is of two kinds, very generally in association, the 
pigmented (Plate II., Fig. 1) anel the unpigmenteel. 

hi both the cycle is approximately one of twenty-four 

hours; in both the young parasites exhibit very 

active movements, and tend to assume the ring form. 
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Before sporulation fh«-v grow so as to oivupv from 
eini'-tifth to yue-third only of the corpuscle, both 
feaiii little heaps of from six to eight very minute 
spores. 

In the unpiginenteil parasite pigment is never 
see'ii unless in the crescent phase ; in this phase, how-
e\er, pigment i- never abvut. Ill the pigmented 
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parasite there is a considerable amount of line' 
pigment which at the- sporulating stage—rarely seen 
in peripheral blooel—collects in the usual way into 
one or two more «»r less central clumps. 0. • 1 

T h e lever.—The fever is such as just elescribed, 
a typhoid-like; «le|)ression being generally a prominent 
feature in well-marked cases (Fig. :>0). 

MAI.le.NAN'I TERTIAN INFECTION. 

T h e parasite.—This, the usual parasite (Plate I., 
Fig. 3) of malignant infection, is, in many respects, 
like that of ordinary benign tertian, only smaller, 
attaining when mature' from a half to two-thirds the 
si/e of the corpuscle it otvupies. The infected blooel-
eorpuscle- m a y be alleaeel in colour in the direction of 
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being either darker or lighter ; ̂ ^ ^ l 
or it n.av become a "brassy body. l b *.»" 
of the rarelv encountered mature sporulating Y-}\'. 
number usually ten or twelve, and are aiT.mge.l aio 0 

MALIGNANT SUMMER-AUTUMN TERTIAN ^___ 
rtii <mv , , , 1 1 1 .. i _ i .. i ,'- V\\f 

Fig. 31.— Chart of malignant summer-autumn tertian. 

with the associated clump or clumps of pigment in 
an irregular heap. The crescent is also, of course, a 
distinguishing feature of the infection. 

ic lever.-The associated symptoms are, in 

Z\l? ^ :V1'y d,ff,imit flom thosc «w«e«l by 
then, ^ ei'tla" P a m s i t r ln l h e fi»t place, 
hough rigor is not so marked, the hot stage last 
onger-otten exceeding twenty-four hours ; In fact 
the tendency or the- successive paroxysms to ove-rkr/ 
to become subintrant, is very marked. Moreover 
where the intermissions are distinct, as .Marclu-rf-iv' 
and Bignami point out, the crisis is unlike that of 
ordinary tertian. There is what is called a double 
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crisis; that is to say, when the fever lias attained its 

appare'iit fastigium there is a drop of one or more 

degree's of temperature—the " false crisis,'' to be 

followed by a fresh rise, which is then followed by 

the' true' crisis. This peculiar phenomenon the writers 
ret'erri'il to attribute' to the' presence of two swarms 

of parasite's, one of which matures somewhat later 

than the other (Fig. 31). 

The tendency to the- development of pernicious 

symptenns, to the production of eaehe>xia, and to 
relapse is similar to what occurs in the case of the 

malignant quotidian infections. 
•Ideographical distrilmtion. All these malig

nant parasites are confined to thee warmer regions of 

the: earth, and to the more intensely malarial districts 
in these In the sub-tropical zone's they occur as 

first infections only in late summer or early autumn ; 

hence the name " a'stivo-autumnal." 
Ilieroseopieal examinations in malignant 

fevers. In malignant infections the pigmented fever-
causing forms of the parasite are' not very freepiontly 

met with in peripheral blood. When found, and 
when it is observed that the pigment has become 

e-oncent rated, it is a sure' indication that a paroxysm 

is impending. On the oee-urrenee of rigor, ane! at 
least during the e'arlier stage's eef the paroxysm, many 

small unpigmented plasmodia, sometimes exhibiting 

ae-ti\«' ameeboid movement, sometimes appearing as 
rings, will be found in finger blood ; but towards the 
end of fever those1 unpigmenteel plasmodia often 

diminish in number, anel all evidence of parasitic 

infection may even disappear from the blood till 

the' approach or incidence of the next paroxysm, 
(Vesee'iits and pigmented leucocytes may be numerous 
in the intervals of .absence of the intracorpuseular 

parasite.-s. The segmenting forms of the malignant 

parasite are-best found by aspirating the spleen with 
a hypodermic needle—hardly a justifiable- procedure 
unless in very exceptional circumstance's : only very 

oce-asionally are tlmv e'licouiiteivd in peripheral blood. 
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CLINICAL I'OKMS OK CENltiN AND l'l'.li MCIOUS 
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tteiierul slal< mollis. The: foregoing account 
, far as it goe's, and so far as it relates to the e W a 

manifestations produced by uncomplicated ami Upicai 
infections, is true- enough. Hut, =ts the-re- may be- an 
infinite- varie-tv its regards the number of the pava-
site-s present, individual susceptibility, concurrence, ot 
several specie-s of plasmodia (mixed infection being-
far from uncommon), or of several generations of the 
siiine- species of plasmodium maturing at different 
times, there may be a corresponding variety in the 

clinical manifestations. 
In more temperate climates, and in the winter 

and spring seasons of warmer latitudes, malarial 
fevers are usually distinct internaittents. Fresh in

fections occurring in these places and seasons, so far 
as the subject has been studied, are found to be 
produced by the benign tertian and quartan parasites, 

and are, therefore, of little danger. Relapses, how
ever, of malignant infections originally contracted 
during the hot weather may occur during the cold 
season—in fact, are far from uncommon. 

First attacks, though produced by one of the 
benign parasites, may assume the characters of a 
remittent ; generally, in temperate latitudes, they 
are frank intermittents. First attacks of malignant 

O 

malaria, although they may in a few instances be 
intermittent, are in the majority of eases remittent 
in type ; so are the attacks resulting from extensive 
reinforcement by fresh parasites ('through fresh in
fection) of the olel stock which a fever subject may 
carry about him in a latent eonditiem. The first 
attack experienced by a newcomer to a buddy 
malarious district with a hot climate is, therefore 
generally remittent and severe-. 

It is neither necessary nor desirable to attempt to 
describe in detail the infinite variety malarial attacks 
assume. It would be impossible in a limited space to 

file:///1.AKIA1
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eh)S«> ; and, if done, the' result would amount only to an 

uninteresting and unprofitable ringing of the changes 

em rigor, pyrexia, diaphoresis, bilious vomiting, bilious 
eliarrhoa, eonstipation, catarrhal gastritis, headache, 

t heme'ache', prostration', and so forth. The picture- would 

be further eonfuseel by the' fact that the natural pro-

eession rif events is generally,'nowadays', 1>roken in on 
by the action of epiiniue, the> use' of which is almost 

universal with Europeans in the tropics ; so that il is 
dilhi'idt to say how any given malarial fever would 

eh'velop, or how it would terminate, if left alone. 

Sometimes in the case of natives of tropical countries, 
whe> mav not always commanel a few grains of eiuinine, 

such fevers pass into a typhoid state, with dry brown 
tongue1, sordes in the mouth, muffiTing elelirium, anel 

may terminate in collapse and death. In others, un

treated remittents and intermittents gradually subside-

spontaneously in the course of a week or fortnight ; or 

the remittent may merge into an intermittent which, 

in the course of weeks or months, subsides for a time, 
to re-e-ur every ne>\v and again at longer or shorter 

intervals. These recurrences may take place at fairly 
definite intervals ; "long interval fevers " the Italians 

have' named them. Kelsch and Kiener 'allowed 
certidn remittents in Europeans to run their course-
unchecked by quinine- ; they found that in ten or 

twelve days the fever gradually expended itself. 

Fneler favourable hygienic conditions the plasmodium 
anel the associate-el fever frequently disappear together 

spontaneously. Occasionally the fever forms of the 
parasite may be present in the blood for days on end 

without causing acute1 clinical symptoms. 

REMITTENT TVl'ES. 

Bilious remittent. One type of fever, known 

its bilious remittent, has long been recognised on 
ae-ceamt of the bilious vomiting, gastric distress, some

times bilious diarrlnea, sometimes constipation, which 

accompany the recurring exacerbations. It is further 
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distinguished by the pronounced icteric or, rather, 
reddish yellow or saffron tint of skin and sclera'; 
a tint derived, probably, not from absorption of bile, 
as in obstructive jaundice, but from modified haemo
globin (laemaphein) free in the blood or deposited 
m the de>rma. These bilious remittents are very 
common in the more highly malariems elistricts of 
Africa, America, the West Inelies, India and, in fact, 
in all tropical countries. They are not specially nor 
directly dangerous in themselves, but they result 
usually in profound amemia, and are often but the 
prelude to chronic malarial saturation, bad health 
and invaliding. 

Typhoid remittent.—A modification of the 
bilious remittent — what Kelsch and Kiener call 
" typhoid remittent "—is very much more grave as 
affecting life than the simple bilious remittent. In 
the typhoid remittent, typhoiel symptoms—such as low 
delirium, prostration, dry tongue, swelling of spleen 
anel liver, subsultus tendinum, marked melamemia— 
are superadded to the usual symptoms. Though re
covery is the rule, a considerable proportion of such 
attacks proves fatal. 

A d y n a m i c remittent.—The same writers class 
ley themselves a set of cases they call "adynamic 
remittent '\; cases which are characterised by fatuous
ness, restlessness, nervous depression, intense muscular 
and cardiac debility, profound anel rapid blood de
terioration, icterus, leucocytosis, melamemia, liability 
to syncope, occasionally hemoglobinuria, liability to 
hiemorrhages,and a marked tendency to local o-an«rene. 

Tubercle, syphilis, renal disease, or alcoholism will 
often be found as factors in determining the f wo latter 
types of fever. 

PEKNKTors ATTACKS. 

Many writers have drawn attention to what are-
called pernicious attacks or pernicious symptoms 
the French*neatly designate them "acces pernicie-ux " 
— a series of phenomena, the possibility of the appe-ar 
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iince of which, met only in the course of remittents 

but in the ee>urse> of what is'7seemingly only an 
ordinary paroxysm of intermittent fever, should 

never be lost sight of by the practitioner in tropical 
climates. These " acci-s pernicieux " may supervene1 

in apparently' initd eases and e-arry off the patient 
with horrifying suehlenness—as suddenly as an at

tack of malignant cholera. The SVaVv practitioner is 
always em the look-out for them, anel is always 

prepared with measure's to meet them promptly when 
they threaten. — 

Pernicious aftacks are ' roughly classified into 
cerebral and algide The cerebral are divisible into 

hyperpyrexia!, comatose, convulsive, paralytie*, anel so 
forth ; the algide' into syncopal, choleriform, dysenteric, 
hiemoglobinuric, etc. 

('EliEliliAE F O R M S . 

Hyperpyrexia!.—There e-an be- lit tit- doubt that 

many of the cases e»f sudden death from hyperpyrexia 
anel coma, usually credited to what has beam called 

"anient fever" or to "heat apoplexy, are really 
malarial. If careful immirv be made into the ante
cedents of many of these' cases, ;t history of mild 

intermittent will often be' olfe-ited ; or it will be 
found that the patient hael been living in some highly 

malarious locality. 
In the course of what seemed to be an eirdjnary 

malarial attack the' body-temperature1 insfead eif 
stopping at 101* or lOo Fahr., may continue to rise' 

and, passing 107 , rapidly mount to 110 or oven 
to ll'-T The patient after a brief stage of wild,' 
maniacal, or, perhaps, muttering di-lirium, becomes 
rapidly unconse-ious, then comatose', and dies within 
;i few hours, or perhaps within an hour, of the' onset 

of the pernicious symptoms. 
•Comatose.—Or the patient, without hyper

pyrexia, the thermometer perhaps not rising abeivo 
Id P or even lower, may lapse- into coma. The coma 
may pass awav with crisis of sweating; on the other 
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hand, an asthenic ceinelition may sot in, anel eleath 
fi'om cedlapse supervene. 

Other eerebral (onus. Besides these hyper-

pyretie anel comatose conditions, other forms of 

cerebral attack may oe-eur in the- course of malarial 
fevers. Thus there- may be' siuldt-n delirium ending 

in coma and, perhaps, death ; convulsive sei;nre.s of 

an epileptic or of a tetanic character, with or with 
out delirium or coma ; various forms oj apopbc/ic-life 

conditions and of paralysis, complicated it may be 

with a/>hasia. Seizures of this description, if not 

fatal, may eventuate in permanent psychical dis 
t n chances. 

Embolism if cerebral capillaries.—These cerebral 

attacks are now explained, and it appears to me 

correctly explained, by the supposition, founded on 

actual post-mortem observation, that they depend on 

embolism by the malaria parasite e>f the capillaries 

of the various nerve centres (Plate IT., Fig. 2) 

involveel ; in hyperpyrexia, the thermic centres; in 

aphasia, Broca's convolution ; and so on. By micro

scopical examination of properly/prepared sections of 
the brain in fatal cases, such a plugging of the vessels 

can generally be readily observed. The earlier 

students of malarial melanaunia had remarked the 

presence of pigment in the cerebral capillaries in many 

case's of this description, and attributed the associated 

symptoms to thrombosis by the pigment. 
Walarial amblyopia.—Tn rare instances a 

comatose pernicious attack eventuates in blindness. 

The> amblyopia is usually transient, lasting for an 

hour en- two only. On the other hand, it may be 
persistent ; in which case, .according to Poncet, optic 

neuritis, peripapillary eedema, extravasation of leuco-
e-yfe's, plugging of retinal and choroidal vessels by 
parasites or pigmented leucocyte's and consequent 
multiple hteniorrhiige's, may be found in the fundus. 

If the hemorrhages are minute they are discoverable 
by the microscope only. These fundus change's differ 
from those in epiinine amblyopia. In the latter, 
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depending on retinal amemia from toxic spasm of the 
arterioles, the amblyopia is more persiste-nt ; the discs 
are1 white' and the vessels' shrunken ; there1 are no 
inflamniaforv symptoms; and central vision is the 

first to recover. 

ALGIDE FORMS. 

The algide forms of pernicious attack, as indicated 
by the name, are eharaeteriseel by collapse, extreme 
coldness of the surface of the body, ami a tendency 
to fatal syncope. These symptoms usually coexist 
with elevated axillary and rectal temperature. 

Gastric form.—This rcay be associated with, 
and in a measure dependent on, acute catarrhal 
dyspeptic trouble. It is accompanied by severe 
epigastric distress, tender retracted abdomen, and in
cessant vomiting. 

Choleraic form.—Malarial attacks are some- F 
times accompanied by choleraic symptoms. The; sCools / 
suddenly become loose, profuse and numerous. They 
are1 not generally so profuse or colourless as the rice-
water discharge which pcm¥s from the patient in true 
cholera; they retain a certain amount of biliary 
colouring, and may be mucoid or even bloody. As 
in cholera, the serous elrain may lead to cramps in 
the limbs, loss of voice, pinched features, washer
woman's fingers, almost complete suppression of urine 
and, p«-ihaps, to fatal collapse. Such attacks are 
very deceptive, and may be mistaken for true 
cholera. The- high axillary temperature if present • 
a history perhaps of recent ague fits ; the subsequent 
riipiel disappearance of choleraic symptoms on the 
appearance of the hot anel sweat ing stages ; the 
colour of the stools and other collateral circumstances 
usually suffice for diagnosis, particularly if they are 
supplemented by a microscopical examination of the 
blood. Although not usual, recurrence of the choleraic 
symptoms may take place at the- ne-xt fever perioeh 
J\ dangerous type of malarial fever prevalent in 
the Punjab is often ushered in by such symptoms • 
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without the microseeepe its true nature may be hard 
to re-cognise. 

I>y sent eric foi-m—Another form of pernicious 

attack is characterised by the sudden appearance of 

ilysenteric symptoms, perhaps by hemorrhage from 

the bowel or elsewhe'i'e. The possibility of a suddenly 
developed dysentery being of malarial origin must 

therefore be kept in view; particularly if in what 

appears to be ordinary dysentery axillary temperature 
is found to be abnormally high. In every ease of 

dysentery of this kind examination of the blood should 

be made before the usual treatment for that disease is 

instituted—a treatment which, in the probably ady

namic state of the patient, might very well prove- fatal. 
Syncopal form.- In the preceding types of 

algide pernicious malarial attack the dangerous symp

toms show themselves in the rigor stage of the fever. 

There is yet another form in which the danger appears 

to depend on an exaggeration of the symptom usually 

hailed as bringing relief and, for the time, freedom 

from danger. Thus the sweating of the stage of 

defervescence may be excessive and cause collapse 

which, if the patient rise up suddenly or make an 

undue effort, may lead to fatal syncope. "Weak and 
/ 1 l' L I ft tr" L' n 

cachectic patients, therefore, should be warned of 
this possibility, and not be permitted to rise suddenly 
or to exert themselves in any way during the defer
vescence of an ague. 

The patholoujj of these various forms of algidity is in 
alkfikwihbodlff a very mixed character. In the gastric, 

choleraic, and dysenteric types there is probably an 
accumulatieinof plasmodia in the vesselsof the-intestinal 
mucosa; such accumulations of parasites have been 

described. In those attacks in which profuse sweating-
is the dangerous element, the diaphoresis may be 

regarded, at all events in part, as symptomatic of 
excessive blood destruction— of what is, in reality, 
equivalent to a sudden and extensive haemorrhage ; 

or it may be that it is only an excessive reaction to 
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the malarial toxin. The dangerous syncope attonel-
hm all type's of algidity is secondary, and merely an 
expression of collapse-. 

A practical experience of these suddenly developed 
pernicious fevers of the tropics teaches that we should 
never make light of any malarial attack ; particularly 
if it be of a mild irregular character and imperfectly 
controlled by quinine, and if small parasites, or the 
crescent form, be present. The practitioner should be 
on the alert for any danger signal,—mental aberration, 
restlessness, peculiarity in behaviour, alteration in 
knee reflexes, and other indications of grave implica
tion of the nervous system. It further teaches that the 
subjects of such fevers should be particularly carefidto 
guard against chills, fatigue, insufficient and uiiwhole-
sonie food, and all causes of physiological depression. 
The subjects of African hsemoglobinuric fever, to be 
presently described, must exercise special caution in 
these respects, not relaxing their care for months 
after return to a cold climate. There seems to be 
hardly any disease in which chills, wettings, etc., 
determine attacks so readily as in liBemoglobinuric 
fever. If possible, anyone who has suffered from this 
disease ought not to return to Africa. 

H^MOGLOBINTJKIC FEVER. 

There is one form of what is believed to be 
malarial infection which, though fatally common in 
certain countries, and though possessing very alarming 
and distinctive symptoms, has only comparatively 
recently been differentiated and studied. I refer to 
bilious lnemoglobinuric fever, sometimes erroneously 
called "lnematuric fever," sometimes " blackwater 
fever." 

It is characterised by pyrexia, which is ushered in 
with rigor, bilious vomiting, with icterus and ha-nio-
globinuria, and with a diminution in the ejuantity of 
urine. These symptoms, in greater or less degree, 
are practically never absent; occasionally, however^ 
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in what might be called abortive attacks, the bilious 
vomiting may not occur and the other symptoms 
may be mild in character. 

This most dangerous disease prevails especially in 

the more malarial districts of tropical Africa, it was 

first described by French naval surgeons stationed at 
Nojsibe, a French settlement off the north-west coast 

of Madagascar. Subsequently it was found to have 
a more extensive' distribution, and to be common, 

as mentioned, in many parts of tropical Africa. It 
is also founel in the hotter regions of America, in 
the West India islands, in parts of the Eastern penin
sula and areiiipelago, in the1 south of China, in Assam, 
anel in some districts of India. Fntil epiite recently, 
strange to say, no Indian writer had mentioned 
hicnierglobinuria as a feature in the pyretology of 
Hindustan or of the East. The disease occurs, but is 
rare', in South Europe ; case's are sometimes met with 

in Greece, Italy, and Sardinia. Possibly it has been 
overlooked in many places. 

There may be another explanation for the singular 
silence on the subject of luemoglobinuric fever of the 

classical writers on Indian diseases; they may have 
confounded it with bilious remittent. It is difficult 
to believe, however, that the large number of acute 
observers who have studied Indian diseases so care
fully, anel for so many years, could have system
atically overlooked this striking disease. Possibly, 
therefore, it is of recent introeluction into India. Such 
an idea is countenanced by the fact that certain 
medical men practising in Africa, good observers, 

declare that this form of malaria is of comparatively 
recent introeluction there ; and, moreover, that it is 
yearly becoming more common in that continent. 
There is another remarkable fact about haemoglobin -
uric fever, which would lead us to believe that it is 
dependent on a form of the malarial parasite, or, 
peissibly, of a species of parasite:, peculiar to itself; 
and this is, that in its recurrence's hamioglobiiuiric 
fever often retains its peculiar characteristics for 
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only to malarial attacks 
of the ordinary kind, but 
also to a recurrence of 
luemoglobinuric symp
toms, and that for some 
little time, at least up 
to five months, after 
their return to Europe: 
they may even die of it. 
I know of five fatal 
cases of the kind which 
occurred recently in 
Great Britain, four in 
England and one in 
Scotland. The first at
tack may occur in 
Europe. Such a case I 
saw lately ; the patient, 
although he had fever 
in Africa, had no luemo
globinuric symptoms 
until three months after 
his return to England. 

The European resi
dent in tropical Africa 
regards three, or four, 
or more attacks of ma
larial fever as a regular 
feature in his annus 
medieus. Some of these 
attacks are of little 
gravity ; others may be 
severe and inconvenient. 

attacks are not very much r.v 
On the whole, these 

dreaded. W h e n luemoglobinuric symptoms' declare 
themselves, however, such fevers are invariably 

and very properly so, with the utmost regarded 

http://biBiiiogluliin.il
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if 

e they dangerous in 

four 
they 

e-verv three or 

recovered from, 

apprehension ; for not only ar 
themselves- at least one in 

proving fatal—but, even 
leave the! patient in
tensely anionic, with 
damaged kidneys per

haps, and strongly pre-
elispose'el to a recurrence 

of similar attacks, in 
one of which he- will 

probably succumb. 
ilii'moglobin u r i c 

fewer is not very com

mon during the first year 
«»f residence in Africa, 

though, in rai-e instances, 
it deie.s occur even as 
early as the second or 
third month. It is 
usually after a veair or 

two of malarial satura
tion, and after many 
attacks of an ordinary 
character, that it shows 
itself. 

It would appear 
from statistie'.s prepared 
from certain returns re1-
garding the white em
ployees of the Goingo 
bre'e State, and from 

the evidence1 collateel by 
other writers, that the 

third year of residence 
is the one most liable 
to this disease. Longer 

residence with immunity seems to imply in the 
European special resisting powers as against the 
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diseiises of Africa, and special 
African climate. On the other 

suitability for the 
hand, many think 
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that h>n ,.gth of residence' hits no inlluence- as regards 
blackwater fever ; they think that the susceptible 
get it whether in robust or indifferent health, 
whether newly arrive-d or long resident. JNative 
Africans, though subject enough to intermittents, 
enjoy a relative immunity from hfemoglobinuric 
attacks. This is not absolute, however; Easmon, 
Eyles, Quartey-Papafio, and others, have recorded 
cases of the disease in natives. Many of the Chinese 
labourers on the Congo railway died of hsemoglobin-

uric fever. 
Symptoms.—A European, who has been subject to 

occasional attacks of malarial fever which hitherto 
had been more or less successfully controlled by 
quinine, has a recurrence of what at first appears 
to be the familiar symptoms, although frequently 

patients say that these early symptoms are not quite 
like those of their ordinary fevers. A slight, or a more 

considerable rigor is followed by intermitting, or 
remitting, or irregular fever, with marked bilious 
symptoms. Earlier or later in the attack he becomes / 
conscious of aching, perhaps severe pain, in the loins, 
in the region of the liver, and over the bladder ; in 
exceptional instance's these local pains are absent. 
In consequence of a somewhat urgent desire he passes 
water, when he is astonished to see that his urine has 
beeemie very dark in colour, perhaps malaga-coloured, 
or possibly almost black. The fever continues, though 
not necessarily very high. Ye'ry likely he suffers 
from epigastric pain and distress, bilious vomiting to 
an unusual extent, and, it may be, bilious diarrheea ; 
or he may lie constipated. The- pain in the loins 
and the liver-ache continue, anel the urine becomes 
darker and darker. By-and-by the sufferer breaks 
into ;t profuse sweat and the fever gradually subsides. 
(Fig. 32.) The- urine, which hitherto bad been some-
whaivscanfy, now flows more freely : and, after passim-

through various paling shades,'from dark brown to 
sherry red, becomes once more natural in appearance 
Coined.lently with the appearanea- of the- dark colour 
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in the urine, or evem before this lms been re'inarked, 

the' skin and sclera' rapidly acquire a deep saffron-
yellow tint. This icteric condition persists anel even 

deepens during the1 progress of the fever, continuing 

for several elays to be a striking feature in the 
symptoms. W h e n the fever subsides, the patient is 
conscious of a feeling e>f intense weakness from which 
he' recovers but slowly. Fever may recur next day, 

or for several days; or it may cease ; or it maybe 
remittent, or almost continued in type. The ha-m«>-

gliebinuria may recur with each rise «>f temperature; 
or there- may be only one«>r two outbursts. 

In the more severe forms of haunogiobinuric fever 
there is usually a very great amount of bilious vomit
ing, of intense epigastric distress, and of severe liver-

and loin-ache. The urine may continue copious and 
very dark in colour ; or, continuing luemogiobineius, 

it may gradually get more anel more scanty, acquiring 
a gummy consistence, a few drops only being passed 
at a time. Finally it may be completely suppressed. 

In severe eases eleath is the rule. It appears to be 
brought about in one e>f three or four ways. The fever 
may assume1 the typho-adynamic type ; or suddenly 
developed pernicious cerebral, hyperpyrexial (Fig. • >•>), 
or algide symptoms may supervene In other cases 

the symptoms may be like those consequent on sudden 
anel profuse haemorrhage --jactitation, sweating, sigh- <?<< «,• F L' 
ing, syncope. Or it may be that suppression of 
urine, persisting for several elays, terminates, as eases 
of suppression usually elo, in sudden syncope or con
vulsions anel coma. Or nephritis may ensue anel the 
patient die from urannic trouble three- or four weeks 
after all signs of hemoglobinuria anel fever have 

disappeared 
Recently I saw in London a case' in which the 

f;ital issue appeared to lane been brought about by 
persistent hiej&'ougm, hepatitis and vomiting of blooel. 

Such is a brief and imperfect sketch of the 
symptoms eef this, the most important of the African 
fevers. It is a elisease, which, as this continent 
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becomes more ^pgngei, up and more frequented by 
Europeans, is bound to occupy a greater amount of 
attention from medical writers than it has hitherto 

done. 
The urine.—If the characteristic dark brown, 

generally acid, urine of a hemoglobinuria case be 
stood for some time in a urine glass, it will separate 
into two well-marked layers : an upper of a clear 
though very dark port-wine tint, and a lower— 
perhaps amounting to one-half or one-third of the 
entire bulk—of a somewhat brownish grey colour, 
and consisting of a sediment in which an enor
mous number of hyaline and hemoglobin tube casts 
are to be found, together with a large quantity 
of brownish granular material. Epithelium is also 
met with; but blood corpuscles may be entirely ab
sent, or very few in number. With the hemoglobin 
there is also an escape of the serum-globulin of the 
blood, for the urine turns almost solid on boiling ; and 
for some days after it has regained a normal appear
ance the urine will still contain albumin, though in 
gradually diminishing amount. Spectroscopic exami
nation gives the characteristic bands of hemoglobin, 
sometimes those of methemoglobin. 

The kidneys.—If the kidneys of a fatal case are 
examined at an early stage of the disease, they are 
seen to be enlarged and congested, the tubules blocked 
with hemoglobin infarcts, the cells laden with yellow 
pigment grains, and the capillaries most probably with 
black malarial pigment. If the case survive for three 
or four weeks and then die of uremia, the appearances 
are those of large white kidney. 

The liver is enlarged, soft, of a dark yellow colour. 
Microscopically it reveals evidence of cloudy swelling 
with a large amount of yellow pigment in the liver 
cells. Melanin may or may not be present. 

The parasite.—The parasitology of hemoglobinuria 
fever has not been worked at sufficiently to justify 
an expression of opinion as to its exact nature. Plas
modia have been found in the' blood and organs • 
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but their specific characters, in many instance's, have 

not been accurately determined, further than that, as a 

rule, they are small, non-pigmented, and rarely sporu-

late in the peripheral blood, belonging, doubtless, to 

some form of the crescent-forming malignant type. 

In one instance, slides from which came under m y 

notice, a mixed infection of small parasites anel be

nign tertian parasites, the latter predominating, was 

present. Considering the peculiar clinical manifes

tations, and the facts of geographical distribution, it 

seems not unlikely that the parasite of luemevglo-

binuric fever is specifically different from the malaria 

parasites usually met with in Europe anel, perhaps, in 

India. Sambon's suggestion that it may be allied to 
Pirosoma bigeminum of the hemogiobinuric fever of 

cattle deserves consideration. It by no means follows 

that any given parasite found in the blood of a hemo 

globinuric case is the cause of the disease'. Thus we 

must expect that the' ordinary malaria parasites may 

be met with, and, indeed, are likely to be met with, in 

a population so universally infected with malaria, as 

that of the unhealthy regions of Africa ; and this more 

especially if the patient's resistance is loweivd by 

some other and concurrent infection. The conclusion, 

so apt to be jumped at, that such malaria parasites are 

the cause of the concurrent disease, is not justified oil 

this evidence alone. 

It is a striking fact that the malaria parasites, 

which may be present before and at the outset of 

a hemogiobinuric attack, generally disappear from 
the blood during the progress of the hemoglobinuria, 

and that without quinine ; and, further, that a 

hemoglobinuria mav terminate for good a chronic 

malarial infection. Hemoglobinuria or, rather, the 

sudden destruction of all the parasite-infected cor

puscles, and consequently of the included parasites, 
would seem therefore to be a method of spontaneous 

cure of a malarial infection. 
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TABULAR STATEMENT OF TllE GHARAtJTER-
Modified from 

1. B e n i g n 
quartan para
site 

2. Benign ter 
tian parasite 

3. Malignant 
pigme' n ted 
q u o t i tli a n 
parasite 

•1. Mnlign.'ilil 
1111 pigineiiteil 
ii u o I i d i a n 
parasite 

fi. Malignant 
tertian para
site 
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less in an-
tici patin 
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a red blood 
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a red blood 
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nvgularheaps 
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CHAPTER IV 

MALARIA : MORBID ANATOMY AND PATHOLOGY. 

The blood in malaria.—As tbe plasmodium is 
a blood parasite we naturally expect tbat the primary 
effect of its presence will be exercised on, and mani
fested in, tbe blood; and as the parasite lives in and 
at the expense of the corpuscles, destroying a certain 

proportion of them—in -fact, all those attacked—we 
look, in the first instance, for a corresponding di
minution in the number of these corpuscles — an 

oligocythemia. 

Oligocythceiuia.—Accordingly, when in malarial 
disease Ave come to measure accurately the corpuscular 

richness of the blood, we do find a decided oligo
cythemia ; and, not only this, but we find a degree of 
oligocythemia greatly in excess of anything we might 
expect, or which can be accounted for by, or is in 
correspondence with, the proportion of corpuscles 
attacked and directly consumed by the plasmodium, 
judging by what we see in finger blood—peripheral 
blood. If, for example, every hundredth corpuscle 
contains a parasite we might look for something like 
a quotidian, tertian, or quartan 1 per cent, reduction 
in the total number of blood corpuscles ; if every 
twentieth corpuscle contains a parasite—a very hio-h. 
and unusual proportion—we might look for a similarly-
timed 5 per cent, reduction. 

N o w this is an amount of hemolysis which should 
be easily compensated by the latent physiological 
hemogenetic margin, and which one would not expect 
to show itself as a definite anemia, or to show itself 
only after the recurring drain had been kept up for 

some considerable time. But what are the clinical 



EFFECT OF PARASITE ON BLOOD. 89 

facts? <)n<' or two paroxysms only, of some mala

rial fevers, may be immediately followed by an 

anemia so pronounce-d as to be discernible to tbe eye 
in flit-, intense pallor of fhe skin and visible mucous 

surfaces. On counting the; corpuscles in such a case' 

we; note: a. regular drop in their number of from 5 to 

10 pe'r cent, jeer paroxysm. Often after a single 

paroxysm of some pernicious fever as many as half a 

million, or eve-n one million, corpuscles per c.mm. drop 

euit of the normal five millions; and this reduction 

may go on, its paroxysm follows paroxysm, until 

Hie corpuscular richness has fallen to one million, or 
ewe'ii less. 

Diminished hatnog/obiu value of corpuscles. — Not 

only is there in many, in fact in most, cases of 

malarial disease a pronounced oligocythemia, but 
there* is, in addition, a marked diminution in the 

hemoglobin value of the' surviving corpuscles ; it 
may fall ]U, '20, or even as much as oQ per cent. 

Diminished amottnt nf blood.— And not only is 

I here this marked diminution in the proportion of 

the- corpuscle's to the; bulk of the blood and in their 

hemoglobin value, but there; is, furthermore, in all 

malarial conditions of any considerable standing, a 

marked diminution in the volume of blood. Thus it 

comes that at the jiost-morlem examination of such a 

case' we do not always meet with that congestion of 
the- organs which is so usual a feature in most specific 

fe-ve'i'S. On the contrary, although in epiite recent 
cases visceral congestion may be marked enough, if 

a malarial fe\er has been of any considerable dura

tion, the venous system, with the exception of that 

appertaining to the spleen, liver and portal system 
generally, may be markedly empty. And thus it 

is that often, when we would make a preparation 

eif blood from the living malarial patient, we may 

find that not only is the blood lakey, thin, and 

watery, but that it does not flow freely from the 

pricked finger. 
Destruction and reparation of blond in first attacks 
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anil in relapses.— There appears to be' lit) very definite; 
or manifest law governing the degree, progress, and 
quality of the anemia of malarial disease. On the 
whole, and as rough general rules, it may be laid 
down that in any given case the anemia is in pro
portion to the severity of the febrile attacks ; that, 
although the loss of corpuscles following first attacks 
is usually very marked, this loss is rapidly made 
good; that, although in relapses the loss of corpuscles 
is less than in first attacks, the tendency to reparation 
is also less. 

Morbid a n a t o m y : JIacroscopic.—If the body 
of a patient who has died in the course of an 
acute attack of malarial disease be dissected, certain 
appearances are generally found. In the first place;, 
and invariably, the spleen is enlarged—often very 
much enlarged ; its surface is dark—black some

times ; what is called pigmented. On section, the 
gland tissue is also found to be dark. Generally the 
parenchyma of the organ is so much softened as to be 

almost diffluent, so that the tarry pulp can sometimes 
be washed away by quite a gentle stream of water. 
The liver, too, is softened, congested, enlarged, and 
pigmented. The vessels of the put, mater and brain 
cortex, are full, and the grey matter may present a 
peculiar leaden hue. The murron- of the spongy bones, 

such as the sternum and the bodies of the vertebras, 
is also dark and congested; and a similar state of 
pigmentation and perhaps congestion may be dis
covered in the lungs, uliineutury canal, and kidneys. 

Aftcroscopic Afctlurial pigmentation.—The pig
mentation referred to is pathognomonic of malaria. 
On submitting malarial blood from any part of the 

body to microscopical examination, it will be- found 
to contain grains of black pigment. Particularly is 
this the case with blood from the organs just men
tioned ; their microscopical sections will show (Plate 
IT., Figs. 2, 3, 4), more or less thickly distributed 
in the blood, and within the cells of the endothelium 
of the arterioles and capillaries, minute; grains, or 
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actual blocks, of the' same intensely black substance'. 

For the most part these pigment grains are enclosed 

in leucocvte-like bodies which are either el in "ins; to 
the walls en- lying loose in the lumen of the vessels. 

Here and there the pigmented bodies may be so 

aggregated together that they form veritable thrombi 

anel occlude the vessels. It is possible that many of 

these bodies are not pigmented leueoevtes, but are 
really dead anel breaking-down parasites; for if the 

preparations were made within two or three hours of 
death—that is to say, when the tissues were quite'fresh 

—it may be possible to see that the capillaries of some 

of the organs are full not only eif pigment but also of 

plasmodia, a very large proportion of the blood cor

puscles containing parasites. Particularly is this the 

case with the spleen and bone marrow ; often, too, 

with the brain, liver, epiploon, and intestinal mucosa. 

The spleen and bone marrow are further distinguished 

from the other organs mentioned by the position in 

which the pigments occurs in them. In all organs the 

pigment is found in the blood-vessels, but only in 
these two organs is it found in the cells of the paren

chyma as well, and outside anel away from the blood

vessels. This extravascular pigment is either free, or 

it lies in the large- cells characteristic of these organs, 

or in the small cells of the parenchyma. 

Nature and source of malarial pigment.—AVhat is 

this black pigment which is so generally diffused 

throughout the circulation, ami which is so specially 
abundant in the spleen and bone marrow I In colour, 

in structure, and in chemical reaction it corresponds 

exactly with the pigment already described as forming 

so prominent a feature in the malaria parasite itself. 
Like this, it is insoluble even in strong acids ; it is 

altered by potash, and is entirely and rapidly dis

solved by ammonium sulphide. It may occur as 

minute dust-like grains, or as coarser particles, or as 
agglomerations of these into irregular, mamillated 

lumps. So far as the circulation is concerned, such a 

pigment is found in no other disease whatever. As 
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tin extravascular pathological product it is found in 
certain melanotic tumours; but only in the cells of 
the tumour, never in the blood-vessels. Pigments of 
several kinds are found in old blood clots; such pig
ments are manifestly different from that of malaria, 
and yield very different chemical reactions. Intra
vascular black pigment, therefore, is absolutely 
pathognomonic of malaria.* Because of its physical 
characters, and of the circumstances in which it 
occurs, it may with confidence be regarded as the 
specific product of the malaria parasite itself. 

Source of the pigment in the pigmented leucocyte. 
—If further evidence be required of the identity of 
the intraparasitic pigment and that found in the 
tissues, it will be supplied by a study of the fate of 
the pigment grains and clumps set free in the blood 
on the breaking up of the sporulating plasmodium. 

If malarial blood, drawn during the rigor and 
early stages of acute attacks, and even at other times, 
be examined, leucocytes carrying grains or even 
blocks of black pigment will be encountered fre
quently. If the observer be fortunate and perse
vering he will sometimes actually see whence this 
pigment is derived ; he may even detect the leuco
cytes in the act of taking it up. H e may see the 
pigment set free in the liquor sanguinis by the falling 
to pieces of a sporulating plasmodium ; and he may 
then see a phagocyte creep across the field of the 
microscope and slowly engulf the little block. This 
undoubtedly is a principal source of the pigment in 
the leucocytes. Other, though possibly less import
ant, sources, are the effete crescent bodies, and, 
especially in the large cells of the spleen, necrosed 
parasite-containing red blood corpuscles. 

Phagocytosis in the spleen.—-The evidence of phago
cytosis in the spleen in malaria is very remarkable. 
Not only are large and small masses of pigment 

* The pigment-like dot occurring in a large- proportion of the 
lymphocytes even m normal blood (see p. 41), must not be con-
lotinded with malarial pigment. 
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inclueled in the macrophages, in the smaller cells, 

and in the endothelium, but entire' blood corpuscles-

sometime's as many as e-ight or nine, mostly containing 

parasites—besides free parasites, free pigment, and 

fragmenteel hemoglobin are frequently to lie seen in 

one and the same phagocyte'. Sometimes one pigment-

laden phagocyte may be seen inclueled in another 
phagocyte', and these perhaps in a third. 

Blood of the splenic rein and liver Of all the 

vessels of the body the splenic vein is that in which 

malarial pigment is most abundant ; whereas in other 

vessels it is found to be inclueled in ordinary leucocytes, 

in this vessel it is included, not only in the leue;ocytes, 

but also in certain large- white cells identical with 

those occurring in the spleen, and, eloubtless, of splenic 

origin also. Similar cells may be found in the 
eapillarie-s of the liver, rarely, however, in the- bloeiel 

beyond this organ ; that is to say, they are filtered 

out by the liver from the blooel carried to it by the 

splenic vein. A n additional reason for the abundance 

of pigment in the splenic vein is, that not only is the; 

sple-e'n the physiological destination of many of the 

pigment-laden leucocytes and e-ffete parasite-infested 

corpuscles, but it is likewise a favourite nursery for 

the' plasmodium. In fact, the- parasite is present in 
this organ in greater profusion than elsewhere. Hence 

it is that the splenic vein, coming elirect from a rich 

bre-eding- and dumping ground for the plasmodium, 

contains a large number of pigment-laden leucocytes. 

Extra vascular pigment.-— In the early stage's of 

malarial disease, except in the case of the spleen anel 
bone marrow, the pigment is entirely confined to the 

lumen of the vessels and to their endothelium. Put if 

we examine tissues from a case which has dieel at a 

late period of the disease, the pigment may then be 

found, neit only in the- endothelium, but also in the 

walls of the vessels, and even in the perivascular 

lvmph spaces whence, it may be inferred, it is 
subsequently carried to the lymphatic glands to be 

finally dealt with and broken up. As em-ouraging 
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this view about the ultimate fate of the malaria 
pigment, Kelsch has pointed out the significant fact 
that the lymphatic glands in the h'ilum of the liver 
are always markedly pigmented in old-standing 
malarial s ; a fact evidently referable to the disposal 
of the large quantities of pigment which, as we have 
seen, the liver filters out, more especially from the 
splenic portion of the portal circulation. 

These facts explain malarial pigmentation and 
oligocythemia.—The facts just mentioned explain not 
only the origin and nature of malarial pigmentation, 
but also, in part at least, the oligocythemia of the 
malarial state, which, as pointed out, is only partially 
accounted for by the destruction of corpuscles by the 
plasmodium in the general circulation as represented 
by finger blood. They show that what is seen in 
finger blood does not represent anything like the 
aggregate mortality going on among the corpuscles 
from direct destruction by the plasmodium. The 
principal part of the malarial drama is played out in 
the spleen, liver, bone marrow, brain, etc., and not in 
the general circulation. What is seen in finger blood 
is but an overflow, as it were, of the greater drama 
going forward in the viscera. 

Th«r yellow oi^menf.—Although the black 
pigment is so prominent a feature in malaria, it is not 
the only pigment of a pathological nature originating 
in the action of the plasmodium on the blood cells. 
The black pigment is a pathognomonic and interesting 
feature ; but, apart from this, it does not appear to 
be of any really very great pathological importance. 
It does not seem to act as a poison, or irritant, or as 
a cause of degeneration of tissue, any more than a 
few grains of lampblack would, if so much. It is 
otherwise, however, with the pigment which Kelsch 
and Kiener have so carefully described, and which 
they call the " pigment ochre." 

If the tissues of a patient who has recently died 
from a pernicious malarial attack are examined with a 
high power, there will be found (Plate- II., Figs. 3 4) 
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in addition to the- black pigment alreaely described 

as lying in the vessels, another pigment—a vellow 

pigment incorporated as little granules, or even as 

larger grains, in the protoplasm of the' cells constitut

ing the parenchyma of most of the organs and tissues 

of the body. 

The yell in v pigment not peculiar to malaria.—This 

pigment is not peculiar to malaria. It is found in 

either diseases and conditions, particularly in those 

associated with extensive and rapid liberation of 

ha-moglobin from the. blood corpuscles. Thus it is 

found in paroxysmal ha-moglobinuria, in pernicious 

anemia, in extensive- burns, in poisoning by pyr<>-

gallic acid, potassium chlorate, arsoniate of hydrogen 

and many other toxic agents. It has peculiar chemical 

properties, being equally insoluble- in acids, in alkalies, 

anel in alcohol. At first, when freshly deposited, it 

gives no evidence, uneler the usual micro-chemical 
tests, of containing iron; after it has been in the 

tissues for some time it appears to be altered in 
character in this respect, and it then gives a ferrous 

reaedion with ammonium sulphide, anel with the 
elemble cyanide of iron and potassium. 

Poiyeholin and lurmoglohiuamitt. — Under ordinary 

e-onelitions of physiological waste the products eif 

the effete blooel corpuscles are; converted into bile-

pigment, and so got rid of. U p tee a certain degree-
of pathological hemoglobinemia the liver can deal. 

in a, similar way with free hemoglobin ; so it comes 

about that, when this substance; is free in the- blood 

in unusual abundance, the secretion and How of 

bile- become correspondingly increased. If this flow 

of bile be excessive- it gives rise to what are called 

"bilious symptoms "•—bilious vomiting, bilious diar

rhoea; symptoms which are so common in malarial 
disease, particularly in that variety known as "bilious 

remittent." Thus polycholia is a constant anel often 

urgent feature in most malarial fevers, and is good 
evidence- that in malarial infections there is a sur

charge of the blood with free hemoglobin. It is not 
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improbable, although this point is disputed, that the 
yellowness of the skin and sclere observed in these 
fevers is due to tinting by free hemoglobin, to a 
hemoglobinemia in fact, and not, as is popularly 
believed, to biliousness or cholemia from bile ab

sorption. 
The yellow pigment is deposited in excessive haimo-

globincemia.—As in those other conditions referred to 
as being attended by rapid hemolysis, in severe 

malarial fevers in which there is great and sudden 
liberation of hemoglobin which the liver cannot at 

once deal with, pending its transformation into bile 

pigment the liberatetl hemoglobin is taken up by 

the protoplasm of the cells of the different tissues 

and organs of the body and precipitated in them in a 

slightly altered form ; it is stored up in fact, waiting 

to be worked off as bile pigment by the, for the time 

being, overtaxed liver. The yellow pigment, the 

"pigment ochre" of Kelsch and Kiener, is, in all 

probability, this precipitated hemoglobin. 

Great excess of hozmoglobinaimia results in /Hemo

globinuria.—Should the liberation of hemoglobin go 

beyond this, be too great and too suddenly effected 

for the excretory powers of the liver and the storage 

capacity of the tissues, then the hemoglobin, little 

altered in composition, seeks a more speedy way of 

escape by the kidneys, and hemoglobinuria is pro

duced. This is what is found in ordinary paroxysmal 

hemoglobinuria, and in toxic hemoglobinuria ; and 

in this way we may account for the peculiar features 
of that most dangerous type of malarial poisoning, 
" bilious hemogiobinuric fever." 

IIa;moglobinay.mia how produced.—How, it may 

be asked, does the malarial parasite give rise to 

hemoglobinemia % The enormous quantities of 
hemoglobin free in the blood, deposited in the 

tissues, escaping in the urine, or elaborated as bile 
pigment, surely cannot be derived solely from the 

remains of the corpuscles invaded by the parasite- • 

for these invaded corpuscles are almost entirely 
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eaten up, and the lucmoglobin they <nice contained 

has be-e'ii nearly entirely assimilafe-d bv the parasite 
and transformed into its proper tissue anel into 
melanin. 

It has already been pointed out that ha-mo-
gleibinometric observations show that in the; sur
viving and non-infecteel corpuscles there is a pr«>-

nounceel deficiency of hemoglobin. JMav it not be 
that part at least of the free hamioglobin is derived 
from these corpuscle-s ( May it not be that at a 

particular stage; in all malarial fe-vers, at. the stage 
of rigor (which, as has been explaineel, e-orre.sponds 
in time to the' breaking down of the sporulate'd 
plasmodium), there is a sudelen liberation ejf some-

hemoglobin-dissolving substance which hitherto hael 
subserved the- parasite- during its growth as a sort of 

digestive; agent, aiding it in the assimilation of the; 
contents of the blood corpuscle' I May it not be that 

on the' breaking down of the sporulating plasmodium 
this substance is set free in the circulation, and that, 
being there, re-taining its digestive properties, it 
continues to act as a hemoglobin solvent, anel so 
dissolves out a proportion of the ha-moglohin from 

the' otherwise healthy corpuscles? 
Size and shape of the, blood corpuscles.—On the 

whole, as in most ana-mic conditions, in malaria the 

corpuscles are larger than normal—particularly those 
attacked by the parasite, especially the tertian para

site. Occasionally we; niinc across genuine megalo-
cytes ; anel, not infrequently, certain very minute-, 
darkly-coloured spherical corpuscles, which may be 

nucleated and e>f embryonic type. There may also 

be marked irregularity of outline in many of the 
corpuscle's, anel an indisposition to form rouleaux. 

Poiki/oci/fosis in fin nioglobinnric fever.—The most 

striking display of blood destructiem by the- malarial 
poison is to be- seen in cases of lm-moglobinuric fixer 
during the early stage'. I once- had an opportunity of 
examining the blood in such a case-. There did not 
se'eni to be- a sound corpuscle in the patient's body : 
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nearly all were mis-shapen, taileel, buckled, shrivelleel, 
or otherwise deformed ; micreicyte-s, megaleeytes, and 
pallid ghost-like corpuse-le-s were- present in abundance 
in every field. In this case- the hemoglobin was 
pouring from the kidneys ; the albuminous urine was 
the colour of porter, and eleposited a copious dark 
brown sediment of slightly altered hemoglobin. 

The leucocytes in malaria.—Although the leuco
cytes, especially the large mono-nuclear and poly-
nuclear, play a very important part in the malaria 
drama, hitherto their numbers and varieties in this 
infection have not been sufficiently studied. In mild 
attacks their numbers, as observed in peripheral 
blood, decrease somewhat, both relatively to the red 
corpuscles and absolutely. Possibly this decrease 
may be accounted for by the tendency the pigment-
laden leucocytes exhibit to carry their burden to the 
spleen and other internal organs, so that the decrease 
is only an apparent one. Dr. J. S. Billings, who has 
given attention to the leucocytes in a limited number 
of cases of malaria, reports that the diminution in 
their numbers is striking. In benign tertians and 
quartans their maximum is attained, he sa3'S, two or 
three hours after the onset of chill. From this time 
there is a progressive diminution until the minimum 
is reached at the enel of the paroxysm and when 
temperature has become subnormal. After this the 
number rises somewhat, and during the interval 
occupies a position midway between the maximum 
and minimum. The large mono-nuclear elements are, 
as a rule, greatly increased, both absolutely and 
relatively. With regard to the leucocytes in that 
type of fever which is caused by the crescent-formino-
small parasites, it is impossible, he says, to arrive at 
so definite a conclusion as in the benign tertian cases. 
In the former type of case there appears to be a 
slight diminution in the number of leucocytes towards 
the end of the attacks, a elirninution which is made 
good during the interval. Curiously enough, in 
certain severe pernicious attacks there is a decided 
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increase of the leucocytes in the peripheral blood 

sometimes an enormous increase, a positive leue-o-

e'vtosis, the normal 8,000 per c.mm. rising tee 10,000 

or e\en to 30,000, the proportion to reel corpuscle's 
rising fremi 1 to 300 to 1 to 70. 

The hu'tnafoblas/s in malaria. — As regards the 

ha'inatoblasts, llayem has shown that the number of 
these bodies somewhat, dee-lines during an acute-

malarial atlae-k, to rise very eonside-rablv above- the 

normal standard during the succeeeling davs of 
apyrexia. This apytexial muHiplicat ion he calls the' 
"crise' he'matoblastiepie," and he conjecture's that its 

oe'cnrre-ni'i- is associated with the rege-m-ration of the 
l'e'e] corpuse'les, see much re-dnced in number and 
eli'teriorate'd in epiality during the attacks. 

The cause of lexer :tis<l periodicity in 
innhiriii.—The fever caused by the malaria para

site anel associated with the changes in the blooel and 
tissues just described, is characterised by clinical 
features which, when typically manifested, clearly 
differentiate- it from all other fevers. These features 
are-, more especially, periodicity and intermission. 
(Questions which suggest themselves in this connec
tion arc : What is the immediate cause of the fever 
in malaria I What is the reason for the remarkable 
intermissions and peculiar, almost mathematical, 
periodicity which these fevers exhibit? 

/•cbrogenetic agent.—In all malarial attacks this 
periodicity tends to become, anel in most attacks 

actually is, quotidian, tertian, or quartan in typo. 
If we study the parasites associate*! with these 
various types we finel that they, too, as has been fully 
elescribeel already, have a corresponding periodicity. 
W e have also seen that the commencement eef the 
fever in each case corresponds with the breaking up of 
the sporulating form of the parasite concerned. This 
last is an important point ; for, doubtless, when this 
breaking up takes place, be-sieles the pigment set free, 

other residual matters—not so striking optically, it is 
true, as the pigment, but none the less real—probably 
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as are liberated; a hemoglobin solvent for example 
I have suggested. Whether it be this ha-mogl<>bm 
solvent, or whether it be semie other substance-, winch 
is the pyrogenetic agent, I believe that some toxin, 
hitherto enclosed in the- body of the parasite, or in 
the infe'e-te-d ceirpuse-le, escapes into the blood at the 
moment eif sporulation ; a pyrogenetic substance 
allied to the toxins of many of the pathogenic 
bacteria and to those of some animal parasites such as 
hydatids, bothriocephalus, and clracunculus. The fact 
that this toxin is liberated periodically accounts for 
the periodicity of the fever, as its successful elimina
tion does for the intermission. Celli has made several 
experiments with a view to demonstrate the presence 
of such a toxin in malarial blood. H e injected large 
quantities of blood serum from malarial patients, 
obtained at the onset of a paroxysm, into children, 
adults and animals, but got no marked febrile reaction. 
Possibly the amount of serum employed, although 

considerablej was insufficient. W e know that the 
malaria parasite may propagate actively in the blood, 
but unless it be present in adequate numbers fever 
does not show itself. It is with this hypothetical 
malaria toxin as with other poisons : to get the 
specific effect the dose must be adequate. 

Theory of periodicity.—The periodicity of the 
clinical phenomena is accounted for by the periodicity 
of the parasite. H o w are we to account for the 
periodicity of the parasite 1 It is true that it has a 
life of twenty-four hours, or of a multiple of twenty-
four hours ; but why should the individual parasites 
of the countless swarm all conspire to mature at or 
about the same time % That they do so not perhaps 
exactly at the same moment, but within a very short 
time of each other—is a fact, and it is one which 
can be easily demonstrated. If we wish to see the 
sporulating forms of the plasmodium in a. pure 
intermittent, it is practically useless to look for them 
in the blood during the later stages of fever, or durino-
the interval, or during any time but just be,(),.r. 
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during, or soon after rigor. If we wish to see the 

early and unpigmented forms, we- must look for them 

during the later stage of rigor or the earlier part of 

the stage; of pyrexia. And so with the other stages 

of the- parasite; e-ach has its appropriate relationship 

to the fever cycle-. H o w is this simultaneity in the 

development of the- individuals constituting the 

swarm of parasites to be' accounted feir ] 
lAfe span of the, parasite subject to variation.—-

It has ahvaely been hinted that the parasites elo not 

all attain maturity at exactly the same moment; some 

ripen and break up a little earlier, some a little later. 

That the- cycle- for the individual parasite is not 
exactly anel necessarily one of twenty-four hours, or 

of a multiple of twenty-four hours, is also certain ; 
for it is a well-ascertaine-el fact that fevers may 

"anticipate;" or "postpone;"- that is to say, e-oine on 

a little; earlier or a little later in the day. Of course 

this means that the parasites " anticipate " or "post

pone." W h y in such cases should the parasites all 

anticipate together, or all postpone together; why 

should they all conspire to live either a little shorter, 

or a little longer ; why should the swarm keep to-

gether, as it were? And, if the duration of the life 
eef the individual parasite be thus subject to a certain 

degree- of variation, why should not some of them 

mature- a little earlier and others a little later ; anel 

so gradually, in the course of a few days, some of 

the; different individuals constituting the swarm come 

to be maturing at every hour of the twenty-four, and 

thus e-ve'iy intermittent become a continued fewer / 

In the answer to these questions seems to lie an 

explanation of malarial periodicity. 
Influence nf physiological rhythm on malarial 

•periodicity. — M y belief is, that malarial periodicity 

eleies not wholly depend on the more or less definite 
life-span of the parasite, but that it depends, in part, 

on the well-known quotidian periodicity in the rhythm 

tif the' physiological processes of the human body. 
Rhythmical immunity.—In all animals, including 
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man, there exists a certain innate physiological pro

tective influence quit the malarial as well as uLll(.r 

parasites. As regards malaria, in most animals tins 
protecting power is absolute—always sufficient, for no 
vertebrate animal, except man, so far as we know at 
present, is subject to malaria. But in the case of man 
this immunity is not quite absolute in every individual 
and at all times; although, as experience shows, in 
some men it is complete, and in many, with time, an 
increasing degree of protective power is gradually 
acquired. Thus in highly malarious countries the 
newcomer's first attack of fever is generally of the 
remittent or continued type; that is to say, the 
swarm of parasites is able to mature during a large 
part of the twenty-four hours, the protective power-
being inoperative, or insufficient, for a considerable 
period, or for the entire circle of the day. But in 
the progress of a remittent malarial fever, even when 

untreated, the remissions tend to become intermissions 
—that is to say, the space of time during which the 
protective power of the body is insufficient tends to 
become contracted, although not altogether bridged 
over. As the physiological rhythm of the body is 
diurnal, the spacing of the fever to which this recur
ring susceptibility exposes the body is also diurnal. 
Should a proportion of the parasites in virtue of the 
variability which, as we have seen, they possess, 
mature earlier or later than this period of unprotec-
tion, they are destroyed by the still present or de
veloping protective power, and the fever does not 
become continued. So it comes about that it is only 
the progeny of those parasites arriving at maturity 
during the rhythmically daily recurring insufficiently 
protected period which survive. In this way I seek 
to explain the phenomenon of malarial periodicity. 

Spontaneous recovery.—That there is a protective 
power in the human body against the plasmodium is 
certain, otherwise spontaneous recovery from malarial 
infection could not take place. Such spontaneous 
recovery is no unusual occurrence. A patient i8 
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attacked with typical malarial fever. He is admitted 
to a well-appointed hospital. Plasmodia are founel 

in his blooel. H e is kept without quinine. For one 
or two periods the fever comes off at the usual hour, 
and the parasite's go through their typical course-. 
Iiut eeie day the parasites are; seen to be fewer, anel 
the next attack of fever is milder ; thereafter fever 
elocs not roe-ur again, and the plasmodia gradually and 
spontaneously disappear from the; blood. 

The; only things that coulel be credited with the' 

I'ure in such a cast; are the rest, the' warmth, the good 
food, anel the other favemrabl.; hygienic conditions of 
hospital life The tonic influence <»f the-se things 
favours the rehabilitation eif the self-defending physio-
logical element of the body, anel raises its amount, 
ejiiality and duration to such a standarel of sufficiency 
that it is enabled to keep the multiplication of the 
plasmodium in cheek during the entire twenty four 
hours. This defensive; ideme-nt may be, in part tit 
least, no other than the phagocyte, which we' have-
already seen to be- an active agent in attacking anel 
elestroying the plasmodial spores on the breaking up 
of the' mature parasites. 

It is possible, there-fore1, that the intermittency 
observed in malarial fevers in great measure arises 
from two causes, the more or less fixe-et life-span of 

the' plasmodium, and the' recurring diurnal deficiency 
e>r debility of a protective', plasmodium-destroying 
agency inhere-nt in the h u m a n body. It might be 
urge-el that though such an explanation m a y be ap
plicable; to quotidian periodicity, it ceuilel not apply 
to tertian or epiartan periodicity. This cannot be 
admitted. If there be a regular quotidian occurrence 
of susceptibility to the- malaria germ, this suscepti
bility must ho. existent on the second anel third day 
as well as on the first; therefore a tertian parasite', 
on maturing, will i-ncounter it-on the second day, and 
a epiartan on the thirel, just as certainly as if they 
were daily maturing quotidian plasmodia. 
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Practical lessons from the hy/iothcsis advancetl. 
This hypothesis may be a wrong one-. But although 
it may be wrong, it will not be without its use- it it 
impress the importance of placing malarial patients 
under tonic influences as an aid to specific treatment; 
and, on the other hand, of protecting the subject of 
malarial recurrences from debilitating influences. For 
just as tonic influences may suffice to cure a fever, 
so, in many malarials, depressing influences, as a 
wetting, a surfeit, over-fatigue, anxiety, grief, in fact 
physiological strains of any description, are sufficient 
to provoke relapse of fever—presumably by debilitat
ing or, for the time, abolishing the protecting physio
logical element which holds in check the latent but 
not quite extinct plasmodium. 
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CHAPTER V 

MALARIA : MALARIAL e'AeflliXIA. 

Delinilion.—Malarial cachexia is the term applied 
to a group of conditions, more or less chronic, the re
sult of an antecedent attack of severe malarial fever, 
or of a succession of such attacks, or of prolonged 
exposure to malarial influences. 

S y m p t o m s . — T h e leading symptoms are those 
of a special kind of anemia, characterised objectively 

by a peculiar earthy sallowness of skin, somewhat 
yellow sclerotics, enlargement of the spleen and—in 

the early stages at all events—of the liver. Usually 
the subject of this cachexia is liable to frequent 
attacks of an irregular type of fever, particularly 
after exposure or fatigue, or, in fact, after any un
usual physiological strain. 

Alulurntl cachexia without fecer. — It should be 
mentioned, however, that fever is not a necessary 

antecedent or accompaniment of malarial cachexia. 
In highly malarious countries it is not unusual to 

si'o typical examples of this condition in which fever 
had never been a feature, or, at all events, had been 
of so mild a character as not to have seriously at-
tracteel attention, or may have occurred in childhood 
anel been forgotten. 

Enlarged spleen.—In such countries a large pro
portion of the population have enormously enlarged 
spleens. The traveller cannot fail to be struck by 
the number of people he sees with big bellies and 
spindle shanks ; by their languid and depressed air ; 
their sallow, dry, rough, unhealthy-looking skins. In 
many malarial cachcctics the skin pigmentation is 

remarkably dark ; patches of almost black pigmenta
tion arc also sometimes discoverable on the tongue 
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and palate.* It is said that in some intensely malarial 
places children are occasionally born with enlarged 
spleens, as if the malarial poison had already affected 
them in ulero. I cannot personally vouch for this, 
but I have often seen very young children with 
bellies enormously protuberant from distended spleen. 
According to Scheube, de Freytag and Van der Elst 
observed in 1873 and 1878 in Atchin that all the 
children born were affected at the time of birth with 
malarial cachexia, and that most of them died in a 
few months. Bein and Kohlstock found malaria 
parasites in the blood of the four-months-old child of 
a malarial mother, born some time after the arrival 
of the latter in a non-malarial district. On the other 
hand, Bignami failed to find malarial parasites, 
malarial pigmentation, or other sign of paludism in 

the fetus of a woman who died of a pernicious 
malarial attack. Bignami therefore holds that the 
plasmodium does not pass from the maternal to the 
fetal circulation. 

Delayed development. — In some instances of 
malarial cachexia of early development the general 
growth of the body is stunted and puberty retarded. 

I have seen a malarial cachectic who, although twenty-
five or twenty-six years of age, had the stature and 
sexual development of a child of eleven or twelve. 
Abortion and sterility are common effects of malarial 
cachexia, which, in this and in other and more; direct 
ways, becomes a potent agent in repressing population. 

Acquired tolerance of the malarial, toxin. — In 
many of these instances, although the state of 
cachexia has attained an excessive degree, ague, or, 
in fact, fever of any kind, has never been a prominent 
symptom. It would seem that the body can become 
accustomed to the fever-producing toxin of the 
malarial parasite, much in the same way that it 
may become accustomed to opium and many other 

Observations in India tenet to show that this condition 

Ga Tttt Wn' IS laClal i m d n0t liathological Wan.Medical 
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organic poisons, both animal and vegetable. I have' 
watched for three weeks the rhythmical development 

eef a tertian parasite in a sailor who, although pre-

v iously the subject of frequent attacks of ague, was 

epiite live from fever during the period I had him 
under close' observation. Just as in those habituate-d 

tee the use of opium, a full dose of the drug, which in 

the unhabituated would produce profound or even 

fatal narcosis, acts merely as a gentle stimulant ; so 

in those constantly exposed to malaria from infancy 

the poison sometimes fails to act as a febrogene. Anel, 

tee eonfinue the comparison, just as the' habitual use' 

of opium produces a species of chronic poisoning or 

ctehexia without narcosis, so the habitual presence of 
the- malaria toxin may produce its peculiar cachexia 

without giving rise- to fever. As a rule, however, 

particularly in the case of Ihirope-aus forced to reside-
in highly malarious countrie-s, attacks of fever are' of 

freepient occurrence in malarial cachecties, 

Malarial neuroses and skin affections.—Super-

adeled to the febrile attacks, and to the- associatcel 

anemia, we may meet in e-achectie.-s with a variety 

e>f functional troubles. One characteristic of meist 

of these' functional trouble's is the periodicity they 

gene-rally observe. Thus we may have quotidian, 
tertian, or epiartan neuralgias, gastralgias, vomiting, 

diari'lm a, headaches, attacks of palpitation, of sneezing, 
and so forth. Besides these, skin eruptions- such as 

herpes, erythema nodosum, patches of lichen planus, 

t-c/.ema, urticaria, etc.- -exhibiting a periodic liability 
to e-xaeerbations and an amenability to epiinine, have 

often bi'en noted in malarial conelitions. 
Herpetic eruptions are' very e-omnton in malarial 

attacks. According to Powell (Brit, dmirn. of Der-
matalogy, September, 1^>7), in Assam the appearance 

of a patch of herpes somewhere about the body is 

regarded as an infallible sign that the attack of fever 

is over for the time being. 
Ida morrhagt s. In high degrees of cachexia 

hemorrhages of various kinds are apt to occur— 
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cpistaxis, hemoptysis, bematemcsis, me-beua, retinal 
hemorrhages, purpura, occasionally hematuria 01 
hemoglobinuria. In such patients trilling opera
tions—tooth extraction, for example—may prove a 
dangerous matter. I have- seen in malarial cachectics 
hemorrhages from the latter cause which were very 
difficult to control; care must therefore be exercised 
in advising and in performing even the slightest opera
tions in this class of patient. 

Intestinal and pulmonary affections.—In addition 
to the troubles mentioned, we find that the subjects 
of malarial cachexia are apt to be dyspeptic; to suffer 
from irregularities in the action of the bowels ; to 
suffer from morning diarrhea, at first of dark bilious, 
and later, perhaps, of pale, copious and frothy stools. 
They are also very liable to a low and highly fatal 
form of pneumonia. 

Cachexia associated with functional and with 
organic lesion.—There may be said to be two degrees 
or kinds of malarial cachexia. In one there is merely 
anemia with congestion of the portal system ; this 
may be quickly recovered from on the patient being 
removed from endemic malarial influences and sub
jected to specific and proper treatment. In the other 
there is, in addition to anemia, organic disease of the 
abdominal viscera—of the liver, spleen, and kidneys 
—the outcome of long-standing congestion of these 
organs. These tissue-changes not only keep up the 
anemia, in spite of removal from malarial influences, 
but, in the long run, inevitably progress to a fatal issue. 

FatlioPogy a Did pathologieal anatomy.— 
The pathology of malarial cachexia is virtually, in 
the first instance-, that eff acute malarial disease. 
There is blood destruction by the direct action of the 
malaria jmrasite ami of its toxins, eventuatino' in 
oligocythemia and in the deposit of melanin and 
altered hemoglobin (yellow pigment) in the tissues • 
the activity of the process leading to congestion 
ending in organic changes in liver, spleen, kidney, and 
probably in the bone marrow. 
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Splenic enlargeiiu nt. The spleen may become so 

enlargeel under rep«-atee| attacks of the congestion 

attending a succession of fever fits, eir in consequence 

of a h-ss active anel perhaps feverless ha-molysis, that 

it may come to weigh many pounds, anel so to increase 

in bulk as to occupy nearly the' entire abdomen. The 

capsule of the gland, particularly em its convex sur

face', is thickened and, perhaps, the seat of fibrous 

pate'hes, eir even of adhesions to neighbouring organs. 

Many of the' Irabecula- forming the framework of the 

gland bee'ome- greatly hypertrophic*!. On secli<»n, I he-

tissues e>f such a spleen are- found to be- moderately 

firm, and usually e>f a reelelish brown colour ; but 

wheal ele-ath happens soon after or during a febrile 

attack, the section eif the gland shows a dark surface 

from eleposit of black pigment, the pulp at the same 

time being softened. Perhaps from ovir-distension 

some of the' vessels in the interior of the gland give 

way, and then there is a breaking down of the' spleen 

pulp in patches, the remains of splenic tissue floating 

about in the extravasated blood. Microscopic in
spection of these hype-rtrophied spleens, especially 

during fever, shows the black and ochre pigments in 

the situations already indicated. 
Splenic in intra r in a district is indict five of 

endemic malaria.—There are practical points in 

connection with malarial spleen which elese-rve; men

tion. The' prevalence, or relative' absence; of, these' 

enlargeel spleens or " ague cakes, as they are- some

times called, in the native population is an excellent 

rough indication of the salubrity, as regards malaria, 

eif any particular district. Wherever the-y are common 

the district is malarious and therefore unhealthy, per
haps to Europeans deadly, and should be; looke-el upon 
as extremely unfavourable for camping or resieleutial 

purpose's. 
liability to rupture of splenic tumours.—Another 

practical point is that these' enlargeel spleens are 

easily ruptuml bv a blow em the belly. In hot 
and malarious countries many a ceiolie- goes about 
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doing his work although he has a spleen m jus 
abdomen nearly twice the size of his head, which 
might be easily ruptured. This is a fact to bo re
membered in administering even mild corporal punish
ment to natives of malarious countries. Europeans 
have more than once been tried for manslaughter 
in consequence of neglecting it. Owing to this 
liability to rupture, the subjects of splenic enlarge
ment must not be allowed to play at violent games, 
as football or even cricket, or at any game in which 
the diseased organ is exposed to a blow. Apart from 
direct violence, an enlarged spleen may rupture spon
taneously owing to sudden accession in size in the 
course of a fever fit. 

Splenic ruptures are, of course, generally fatal. 
It sometimes happens that the presence of adhe
sions limits and restrains the hemorrhage; localised 
hemorrhages of this description may, in time, lead 
to splenic abscess. 

Hepatic enlargement.—Like the spleen, the liver 
in malarial cachectics becomes enlarged during ac
cessions of fever. Under the influence of a succession 
of acute attacks, hepatic congestion may gradually 
acquire a more or less permanent character. After 
death from such fevers the capsule of the liver is 
found to be tense; on section, the highly vascular 
tissue of the organ is seen to be reddish brown or 
almost black, according to the degree and kind of 
pigmentation. If this stage of congestion be long 
maintained, it tends to bring about various kinds and 
degrees of chronic hepatitis with hypertrophy of the 
intralobular connective tissue, and in time leaels to 
hypertrophic, or to different forms of atrophic, cirrhosis. 
Thus irremediable organic diseases of the liver, portal 
obstruction, and ascites may ensue. 

Siderosis.—It is in livers of this description that 
a form of what is called siderosis is produced a con
dition resulting from chemical changes undergone by 
the- yellow pigment with which the various celts of the 
organ are charged. It has already been stated that 
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w h e n thst deposited, this p i g m e n t gives n o ferrous 

re-action with a m m o n i u n sulphide, or with the double 

cyanide of iron anel potassium; and that, as the eh posit 

b e c o m e s older, chemical changes ensue, resulting 

in the elaboration eif a form of iron which will then 

yii'ld the characteristic black colour with the former, 

and blue colour with the' latter reagent. Treated 

with a m m o n i u m sulphide sections of liver, anel also 

eef spleen, kielix-v, anel either eichre-pigment-charged 

tissue's from I'hronie- malarials, m a y turn almost black 

to the nakeel eye or, at all events, exhibit a b u n d a n c e 

of blaekeneel p i g m e n t em being placed u n d e r the 

microscope. In such sections it is seen that the; 

ochre- pigment is no longer in minute grains, as when 

first deposite'd, but in blocks and globules as large as, or 

even larger than, blood corpuse-les. This pigment is, 

e>f course, something quite apart from the parasite 

elerived melanin depositeel in the same organs. 

Practical considerations.—Certain clinical facts 

about malarial hepatic congestion a n d malarial hepa

titis are of importance (1) S u c h conditions d o not 
tend to terminate; in suppuration ; (2) they are almost 

invariably associated with sple-nic enlargement. These 

are; important facts to rccolle-ot w h e n it b e c o m e s a 

epiestiem of the diagnosis of malarial hepatitis from 

abse-ess of the liver. A n o t h e r important fact to re-
memb<;r is that recent malarial enlargement of the 

liver is usually curable, depending as a rule o n simple' 

congestion; whereas old-standing malarial hepatic 

enlargement is usually incurable-, depending, as it 
usually does, o n hypertrophy of the connective tissue1 

a n d a cirrhotic condition of the organ. 
Afalaria a cattse of nephritis.—Changes similar tee 

those found in the liver in the course- of, anel in 

consequence of, malarial disease occur in the kidney ; 
in time they result in confirmed Blight's disease. 

Hence, probably, the frequency of Blight's disease 
in some highly malarious climates. In the British 

(,'uiaua Medical Annual, Dr. Daniels mentions that 
in f'-'ii postmortem, examinations in the hospital at 
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Georgetown, Demerara, a highly malarial district, fit-
found evidence of disease of the kidneys m no fewer 

than 22S. 
Cardiac degeneration.—As a consequence of de

fective nutrition from prolonged anemia and recur
ring fever, the muscular tissue of the heart of chronic 
malarials may degenerate, the ventricles dilate, and, 
in time, the lower extremities become cedematous. 

Other sequelce.—Dysenteric conditions, forms of 
diarrhea, low forms of pneumonia readily set up by 
chill and prone to terminate in abscess of the lung 
or to become associated with empyema, extensive; 
sloughing phagedena, and other forms of gangrene 
such as noma, or pernicious fever, may supervene at 
any time and rapidly carry off the subject of advanced 
malarial cachexia. 

It is probable that splenic leukemia is in some 
instances a remote effect of malaria. 

Tubercular and syphilitic disease not infrequently 

concur with malaria ; in fact, the latter may power
fully predispose to local manifestations of either of 
the two former and vice versa, a complication as 
to which the practitioner must be on his guard. 
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CHAPTER VI. 

MALARIA : .ETIOLO«;V. 

c'iKCU.visrANe';;s FAVOUUN«; INFECTION. 

IN considering the etiology of malaria two things 
must be carefully distinguished : (1) the circumstances 
leading to the invasion of the; human hotly by the 
malaria parasite' ; (2) the circumstances determining 

the clinical manifestation of such an invasion. In 
the mosepiito-inalaria theory, now thoroughly estab
lished, we' have the key to the first <jf these. What-

•ver favours the presence and increase of the malaria-
bearing spe-cies of mosquito tends to the increase of 
imdaria, and vice versa _ whatever favours the access 
:if these particular insects, and the parasites which 
have- passed into them, to the human body favours 

the acquisition of malaria. 
It must not be' forgotten that the malaria parasite, 

lifter giving rise to fever within a few days of its 
original invasion of the human body, tends to pass 
into a latent condition from which it wakes up info 
clinical activity again only after longer or shorter 

intervals; further, that in rare instances the clinical 
evidene-e of a successful malarial invasion is elelayed 
for months or, perhaps, for years. Consequently, the 
particular circumstances in which any given malarial 

attack de-dares itself are not necessarily those which 
le-d to the- acquisition of the: original infection. 
Therefore, in regard to the etiology of malaria, fevers 
D!' first invasiem have: a significance very different 
from that pertaining to relapses or recurrences. 

Geographical range—-The geographical range of 

malaria is very great ; it extends in the Northern 

I 
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hemisphere from the Arctic Circle to the Equator, and 
in the Southern probably as widely. Malaria is not 
uniformly distributed throughout this vast area. It 
occurs in limited endemic foci which tend, speaking 
generally, to be more numerous and larger as the 
Equator is approached. 

Influence of latitude and season.—In colder lati
tudes the association of malaria with swamps is marked; 
in warmer latitudes this association is much less ex
clusive and apparent. In colder latitudes the type 
of disease is milder ; in warmer latitudes it is apt 
to be more severe. In certain warm countries, 
however, as the Argentine and many of the islands 
of the South Pacific, malaria is entirely absent, or 
mild and rare. In colder latitudes it is active only 
during the summer or early autumn ; in warmer 
latitudes it is perennial, certain seasons—usually, 
though not invariably, the warmer — being more 
malarial than others. 

Influence of local conditions.—The strip of flat, 
waterlogged country lying along the foot of mountain 
ranges, the deltas of large rivers, the pool-dotted beds 
of dried-up streams, areas of country which have 
fallen out of cultivation, recently deforested lands, are, 
in many instances, notoriously malarial. Well-drained 
uplands and carefully cultivated districts, as a rule, 
are healthy. There are instances, nevertheless, of 
elevated, arid, and sandy plains which are intensely 
malarial. Towns are much less malarial than villages 
or the open country. 

Ship malaria.—Although several instances are 
on record of outbreaks of what was reputed to be 
malaria on shipboard on the open sea, many epidemio
logists refuse to accept the diagnosis as to the nature 
of these outbreaks, and maintain that malaria is never 
contracted away from the land.* Mosquitoes haunt 

If it be the case that the malaria germ can be conveyed in 
water, it is conceivable that a ship's company may become infected 
by this means, and without direct exposure to telluric influences. 
I know of at least one instance of well-authenticated (micro
scopically) malaria occurring at sea which appeared to have been 
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ships for some time' after the latter leave port. If 
they are; infected with the malaria parasite, either 
when they first enter the ship or should they ingest 
the parasite after coming on board, they might very 
well communicate malaria. 

Endem/c ami epidemic, fluctuations.-—From time 
to time malaria extends beyond its endemic foci, 
spreading in epide-mic form over large tracts of what 
is usually healthy country. There are' a few well-
authenticateel instance's of countries (Mauritius, lb' 
union*) which, although previously exempt, subse
quently became endemic-ally malarial ; anel there: are 
many instances of countries previously malarial which 
afterwards, especially under the influence of cultiva
tion and drainage, became salubrious. 

These circumstance's evidently have- reference to 
the distribution of species of malarial mosquitoes. 
Mosejuitoes, like other insects, occasionally under 
specially favourable conditions, increase enormously 
in numbers and spread out in every direction. N e w 
species, which may belong to the malaria-bearing 
kinds, may be introduced into places where they 
formerly did not exist, just as Cvfex ciliaris has 
been introduced into Australia. I believe: a mosepiito 
capable of subserving the' malaria parasite was intree 
duceel in this way in the early sixties into Mauritius, 
an island whose fauna and flora had been hitherto 
very peculiar anel special. In this way, we can 
conceive, arose the- great epidemic of malaria in that 
island and its piesent endemic insalubrity. A similar 
misfortune may very we'll happen to the; South Pacific 
islands in the near future'. 

Atmospheric tempt rata re. ( hie of the most im
portant conditions necessary for the- elaboration of 

contracted in this way. If the malaria germ can bv- convex eel in 
water, the water must quickly cease to lie infective ; tint is, 
the germ cannot live in water for more than a day e>r two. 
Hence, though a ship is supplied with water which might tie 
elangerous to-elay, if kept for a week the same water may be 
wholesome enough. 

* Davielson, " (ieograpliical Pathology." 
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the extracorporeal phase of the malaria germ is a 
sustained average temperature of at least 60° Fahr. 

Altitude.—Altitude per se has, apparently, no in
fluence on malaria. It is the decrease in temperature, 
usually implied by an increase in altitude, that is the: 
real determining circumstance in bringing about a 
diminution in the prevalence of malaria in uplands. 
In the tropics an elevation of six or seven thousand 
feet may not secure immunity from malaria unless 
there be, at the same time, a corresponding and 
sufficient lowering of temperature. In Italy there are 
many malarious spots high up among the hills ; the 
same is the case in India and elsewhere in those 
elevated valleys which are also narrow, imperfectly 
ventilated, and imperfectly drained. 

Moisture.—Another important condition for the 
production of malaria is the presence of water. In 
the Sahara there is no malaria unless in the oases; in 
many of these it is rife—in Biskra, for example. A 
large expanse of water is not favourable to malaria. 
The mosquito thrives best in small pools where there 
are no fish to prey on their larve, and where the sur
face is not agitated by winds. One such puddle near 
a house may suffice to render that house unhealthy. 

Decomposing vegetable matter.—It is customary to 
add yet another condition as being necessary for the 
existence of malaria, namely, the presence in the 
soil of a notable amount of decomposing organic 
matter, particularly vegetable matter. But that 
this is not an indispensable condition is proved by 
the fact that there are many almost barren spots in 

which malaria abounds. 
Other conditions necessary.—The concurrence of 

these conditions, high temperature and moisture, even 
though associated with abundant vegetation, is not 
sufficient to generate or support malaria; for there 
are many places in the world—the Argentine and the 
islands of the South Pacific, for example—in which 
high temperature, moisture, and decaying vegetable 
matter are present, but in which malaria is almost 
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unknown. Manifestly there- are- other and nuire com
plicated conditions which arc equally indispensable, 
and which must concur with heat and moisture in 
order to secure the presence of malaria-bearing 
mosquitoes. W h a t these conditions are it is as yet 
impossible te> say 

Influence of subsoil moisture. —The state of the 
subsoil as regards moisture appears to have con

siderable influence on its malaria-producing properties. 
Short of general overflow, the higher the subsoil 
water the greater the chance of a given locality 
supplying places for mosquitoes anel therefore- of 
proving malarious. Hence- arises marked liability to 

epidemics of malaria on the subsidence of extensive 
floods ; and hence the- danger at tending the raising 
of the level of the subsoil water by irrigation works, 

canals, embankments, and other engineering works. 
Influence of rainfall.—As regards the relation 

of the prevalence- eif malaria to rainfall there have 

been too many generalisations based on the limiteel 
experience of one or two districts. Thus, it is often 

saiel that the most malarious time of the year is 
at the end of the rains, when the soil is beginning 

to dry up. A wider view of the subject shows that, 
though applying to some places, this statement does 

not apply to all. There are localities where- the 

fever curve is highest before the setting in of the 
rains. In some places, particularly in those that are 
low-lying, flat, anel swampy, fevers of first invasion 
elisappear almost entirely when the country becomes 
(looeled. This apparent want of a universal and 
definite relationship of fever curve to rainfall ineli-
cafes that the comlitions determining the prevalence1 

of malaria, are highly complex, ami that tley are not 
by any means merely a matter of heat, moisture-, and 
vegetation. In some- plae-e-s much rain will scour etut 
tie mosepiito pools ; in other places it will just till 
them. The key to the explanation of tbe- varying 
relation of malaria to rainfall lies in the inlhu-nce «>f 

the' latter on the- local mosepiito pools. 
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Influence of winds and atmospheric diffusion.—It 
has been said that the wind can carry the malaria <*erm 
great distances, roll it along the ground like tlnstle-
down, and even force it to ascend high mountains. It 
is very doubtful, however, if the malarial mosquito 
can be transported, in this way, very far from its 
native pool. The mosquito does not ascend more 
than a few feet from the ground, and in high winds, 
or even in draughts of air, such as that from a 
punkah, immediately seeks shelter. It is certain that 
some thousand or fifteen hundred yards of water 
between a ship and a malarious coast suffice to 
secure immunity to the crew. The circumstances 
of the notorious Walcheren expedition prove this. A 
similar distance on land from a malaria source is 
probably approximately as effective. The diffusion 
of malaria by winds is probably extremely restricted. 
Inside a city may be quite healthy, whilst outside the 
walls the country may be pestilential. One village may 
be sickly, whilst a neighbouring village may,he healthy. 
Surely, if winds transport the malarial germ for any 
distance from its source, there would not be so great 
a difference in the relative salubrity of urban anel 
suburban localities, nor of neighbouring houses and 

villages. Neither does the malaria germ ascend 
to any great height above the ground. Acting 
on the empirical observation of this fact, the 

peasants in many unhealthy spots in Italy and 
Greece secure a remarkable degree of immunity 
by passing the night, during the fever season, on 

platforms raised on poles a few metres above the 
ground. It seems safe, therefore, to conclude that 

the horizontal and vertical diffusion of the malaria 

germ, that is to say, mosquito, are very restricted. 
Influence of trees, houses, and lodging.—-The inter

vention of a belt of trees between a malarial swamp 
and a village is said to protect from malaria the 

houses on the leeward side of the trees. The trees 
m a y filter out the mosquitoes by affording them pro

tection from winds. Open windows and doors, by 
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giving ready access to mosquitoes, arc sources of 

danger in malarial countries. For the same reason 

sleeping on the ground, on the ground floor, or 
unprotected by a mosquito curtain, is dangerous. 

Time of tiny in rein/ion to infection.—Evidently, 

in cemformity with the habits of the mosepiito, the 

time just before sunrise and just after sunset, and the 

night, have the' reputation of being the most dan

gerous as regards liability to contract the infection. 

To those actually engaged in the- work, the risk from 

earth disturbance seems at times to extend through-

emt tbe twenty-four hours. 
Disturbance of the soil.—Tt has often been observed 

that in malarious countries, so long as the soil remains 

undisturbed, agues and the severer forms of fever 

are comparatively rare ; but so soon as building, road-

making, and other operations implying soil disturb

ance- commence, then severe malarial fevers appear. 

After a time, and when these operations in the 

progress of events have concluded, and the broken 

surface of the soil has, so to speak, skinned over 

again, the place becomes once more comparatively 

healthy. The medical history of Hong Kong may 

be cited in illustration of this fact. At the com

mencement of the occupation of this island by the 

British, for a short time it was healthy enough. 

Then, on its cession being completed, and when 

barracks and houses were being built and roads laid 

out, it became excessively unhealthy, the soldiers 

dying by the hundred of pernicious fevers. In time 

tie sickness anel mortality gradually decreaseel ; and 

now, so far as malaria is conce-rne'el, the city of 

Victoria is healthy. But, even at the present day, 
wherever in the emtskirts in the course of the con

struction of houses, roads, forts, and similar works, 

soil is turned up, fever— oft «m of a most pernicious 
type is nearly sure to break out among those 

engaged in the- works. I cite the case of Hong Kong ; 
but. there are elozens eif other instance-s which might 

be quoted, and which are epiite' as apposite and 
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in which a speedy diagnosis is of the first importance. 
In such cases the microscope is the only trustworthy 
diagnostic agent. 

Periodicity in diagnosis. — Periodicity at 
times is a trustworthy enough clinical test for 
malarial disease. Tertian and quartan periodicity 
occur only in malarial disease; when either is 
thoroughly established, its presence is almost con
clusive as to the case being malarial. But it is 
otherwise as regards the significance of quotidian 
periodicity. Quotidian periodicity we find in greater 
or less degree in nearly all fevers, particularly in 
fevers associated with suppuration. In hectic con
ditions, quite unconnected with malaria, one often 
sees a quotidian afternoon rigor, followed by hot, 
dry skin, and a temperature rising even to 103° or 
104° Fahr., the febrile movement concluding with 
a profuse diaphoresis and complete morning apyrexia. 

Periodicity of fever in liver abscess; diagnosis 
from malaria.—Particularly is this the case in 
suppuration connected with the liver—a condition 
peculiarly liable to occur and to cause confusion in 
tropical practice. Simulation of malarial fever by 
hepatic abscess is very common; it is a pitfall into 
which the inexperienced tropical practitioner often 
tumbles. In consequence, we find that, at one time 
or another, most liver abscess cases are drenched 
with quinine, on the supposition that the associated 
fever is malarial. There are several points, even 
apart from an examination of the blood, which, if 
duly considered, will avert this blunder. 

In hepatic abscess, although the liver is enlarged, 
the spleen is not necessarily so ; splenic enlargement, 
though an occasional, is not a usual feature in liver 
abscess. In malarial fever, if the liver be enlarged 
the spleen is still more so and can usually be felt 
extending well beyond the costal margin. In hepatic 
abscess the fever occurs generally, though not invari
ably, in the late afternoon or evening; the patient 
may perspire profusely, independently of fever lysis, 
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at any tine of the day eir night very generally 
whenever he chances to fall asleep. in malarial 

fever the pareixysm may, anel generally does, oe-cur 
earlii'r in the day; there is no marked tenelency to 

sweating unless at the defervescence' of the fever. 
In hepatic abscess a history of dysentery is nearly 
always obtainable if carefully inepiired for. If fever 

be distinctly tertian or epiartan in type it is not 
hepalii- In all doubtful cases the blood must be 
exainiied once or oftener, the' rigor stage or early 
hot stage' being selected for the examination, anel the' 
e-xaniination being made- before- aelministratiem of 
epiinine. Occasionally cases are met with in which 
there is a history of malarial infection anel, in 
ailelitiou to this, a history of dysentery, anel the 
liver and spleen arc both enlarged. In such cases 
diagnosis maybe impossible without the- mieieecopc 
and the aspirator. 

Diagnosis of lueiiioglohimiric from .vol 
low fever. The' diagnosis of hemogiobinuric from 

yellow fever sometimes comes up as a practical point. 
Apart from a blood examination, the folhiwing con
siderations will aid to a cornet conclusion. 

From the emtsct hemogiobinuric fever is asthenic 
in type ; yellow fever, on the eontrary, has sthenic 
features to commence with—violent headache, con
gest e'd conjune'tiv a, flushed face-, etc In hemoglobin-
uric feve-r the liver and spleen are enlarged, often 
painful ; the vomiting is bilious, rarely bloody ; tie 
yellowness of the' skin concurs in point of time with 
the hemoglobinuria, anel is an initial symptom. In 
yellow fever there is early and increasing albuminuria, 
seiinetimes hematuria; there' is 110 true lnemoglobin-
uria, no e-nlargenent and tenderness of the' liver 
and spleen of a marked character ; there' is epigastric 
i.e'iidern.'s.s and burning ; often vomiting of clear acid 

mucus, but not of large- quantities of bile- as in 
malarial affections ; black vomit and yellowness of 
skin are late ami not necessary feature-s. Yellow 

fever is endemic only in certain limited areas, tends to 

1 
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occur as an epidemic, and attacks newcomers much 
more frequently than old residents. Hemogiobinuric 
fever has a more extensive distribution, is sporadic, 
and is more especially a disease of older residents. 

Diagnosis of bilious remittent from yel
low fever.—In bilious remittent the icteric tinting 
of the skin is an earlier feature ; albuminuria is rare, 
and not marked ; temperature is maintained high for 
many days, not subsiding in three or four clays as in 
yellow fever ; the vomiting is prof use and bilious ; the 
pulse does not become phenomenally slow as in yellow 
fever ; in the initial stage the eyes are not congested 
and shining to the same degree ; and, of course, the 
plasmodium is to be found in the blood. 

Cereforo-spinal meningitis may simulate 
malarial fever; but the occurrence of rigidity of the 
muscles of the neck should put the physician on his 
guard, and lead him in such a case to search the blood 
and inquire for other diagnostic symptoms. 

Diagnosis from other types of paroxysmal 
fevers.—Urethral fever is often mistaken for ague ; 
so* is the fever attending the passage of gall-stones; 
so is the fever associated with pyelitis and surgical 
kidney ; so is lymphangitis, particularly that form of 
lymphangitis associated with elephantiasis and other 
filarial diseases; so is Mediterranean fever; so is 
that form of post-malarial fever which is attended 
with enlarged liver and spleen and with anemia, but 
which is not associated with the presence of parasites 
in the blood, and is not amenable to quinine; so are 
the fevers associated with tuberculous disease, with 
ulcerative.endocarditis, with some types of pernicious 
anemia, with splenic leucocythemia, especially with 
visceral syphilis, with rapidly-growing sarcoma, with 
forms of hysteria, and with many obscure and ill-
defined conditions. The use of the microscope must 
not be neglected in such cases if there be the slightest 
doubt as to their exact nature. 

Typhoid fever.—Without the microscope it is 
sometimes impossible to diagnose typhoid types of 
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malarial fever from genuine enteric. In both there' 

may be eliarrheea or eenst ipatiem : in both there may 

be qilenie; enlargement : in both there m a y be tvphoid 

tongue, delirium, and the- entire range of typhoid 

symptoms. A s a matter e>f fact, until re-tent years 
all typhoiel in India was regardeel and heated as 

malarial fever malarial remit tent anel, deiubtless, 
often with disastrous results. In circumstances whei'e 

W'ielals serum test can be used it is an invaluable 

supplement to mieroseopical examination of the'blood. 
Typho-mulnrinl lever. One important fact 

in ceinni'ct ion with tie eliagnosis e>f tvphoid in malaria 
must ever be kept in miml. In inelividuals who have 

previously bee-n subjccte-el to malarial influence's anel 
who, perhaps, have sulf'ere'd at one time' from well-

marked malarial fever, the oncoming of typhoid is 

often preceded by three' or four paroxysms exactly 
like' those of ordinary ague'. This may occur even 
when the patient has been b e several years in a non-

malarial country, as Knglanel, In such cases epiinine 
is usually given early in the attack : its failure to 

check the disease should le-ad to careful prognosis 
anel the avoiebuiee of too act i ve purgat ion. Similarly, 

well marked malarial-like fluctuations of temperature 

and the appearance* of the- plasmodium in tie bloeiel 
in the' cemr.se' of a continued fever do not excluele 

typhoid. These* eases arc probably typho-malarial, 
and have to be treated as sutdi as typhoid with a 

malarial complicat ion. 
\ecessity for iiiieroseopienl examination 

of Mood in penaieions alfiirlis. Without the 
micreiscope it is sometimes impossible to diagnose, in 

time to direct treatment, pernicious coma tew malarial 
attacks from heatstroke' or, if algide in e-haractt-r, 

from ordinary apoplexy ; malarial dysentery, which 

must be treated with quinine, from ordinary dysentery, 
which must be treated with ipecac, or with the sul

phates ; algiele- malarial attacks, from cholera ; certain 

type's of malarial fever occurring, as it is very apt to 

do. in the puerperal state, from puerperal fever : 

J 
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malarial pneumonia, fromcroupouspneumonia ; malaria 

aphasia, from the aphasia of organic brain disease ; 

and so on. 
It is manifest that the revelations of the micro

scope have enhanced our powers of diagnosis in 
malarial affections enormously, and, therefore, our 
powers of treatment. Every doubtful case must be 
tested by it. In many forms of malarial disease, if 
life is to be saved, action must be prompt, decisive, 
energetic and based on accurate diagnosis. The 
diagnosis of ordinary agues may be postponed for a 

day or two without much danger, and be diagnosed 

correctly enough without the microscope; but every 

now and again a pernicious attack is sprung upon 

the practitioner, the nature of which he must be able 

to recognise at once, and recognise with confidence. 

W h e n the plasmodium is seen in the blood, it is 

surely known that there is a malarial element in the 

case and that quinine is indicated. Confidence in 

directing treatment is a great matter. It cannot, 

therefore, be too strongly urged on the tropical prac

titioner to avail himself of every opportunity to gain 

experience in the use of the microscope in blood 
examinations, and to take care to have a suitable 

instrument in working order and available at a 

moment's notice. The practical difficulties in carry
ing out this recommendation are insignificant in com
parison with the importance of the results. With 

practice, five minutes usually suffice to effect a positive 
microscopical diagnosis of malaria. 
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Qniiiiii<e.—Many drugs have been employed in 

the- treatment of malarial disease, and many drugs 
have some influence; on it; all sink into insignificance 
in e'ompai'ison with epiinine. In serious cases, to use 
any drug to the exclusion of epiinine is culpable 
trilling. Therefore', so soon as a diagnosis of malaria 
has been arrived at, unless there be some very mani
fest e-ontra-indication, the- first duty of the- practitioner 
is to set. about giving epiinine. H e r e are many ways 

of exhibiting the drug : however given, care- must 
be taken that it is given in such a way that the-re' 
can be no mistake about its being absorbed, if the' 
patieet for any reason, such as inability to swallow 
or persistent vomiting, e-annot take epiinine by the 
mouth, and the existing condition be grave-, it m a y 
be injerte-el by the- rectum; but if the circumstances 
eif the- ease are- such that a rapid action of the drug 
is imperative, it must be' injected at once; subcu-

tane'ously, or intee a vein. 
When and in what dose togire quinine in ordinary 

cases.— During a paroxysm of orelinary intermittent 
fever it is better, befeue giving ejuinine, to wait until 
the* rigor and hot stages are' over and the patient 
is beginning to perspire. A fever fit, once- begun, 
cannot be cut short by epiinine, and to give quinine 

during the early stages aggravates the headache and 
general distress ; but so soon as the skin is moist 

anel the temperature begins to fall, the' sooner tie 
drug is commenced the better. Ten grains, prefer

ably in solution, should be administered at the 
commencement of sweating, and thereafter five 
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grains every six or eight hours for the next two or 
three clays. This is almost a certain cure. The 
quinine may not always prevent the next succeeding 
tit, but it nearly always diminishes its severity. In 
99 cases out of 100 the second following attack does 

not develop. 
W h e n giving quinine it is well to administer an 

aperient and to keep the patient in bed ; in ordinary 
cases neither aperient nor rest in bed is absolutely 
necessary. In cachectics, however, and in all obsti
nate cases, both are invaluable adjuvants. On the 
complete subsidence of fever, iron, or iron and arsenic, 
should be exhibited; and, with a view to prevent 

relapses, one or two full doses of quinine—five to 
fifteen grains—should be taken at intervals of from 
five to seven days for six weeks or thereabouts. 

M y practice in the treatment of ordinary malarial 
fevers is to give quinine for two or three days in the 

doses mentioned, and then to prescribe arsenic and 
iron in pill or solution. At the same time, with a 
view to prevent recurrence of fever, I direct the 

patient, particularly if I have found the crescent 
form of the parasite in the blood—for such cases are 
prone to relapse, to leave off the tonic one day a 
week (to give precision to m y directions I generally 
mention Sunday), and on that day to take a mild 
saline, sulphate of soda or Carlsbad salts, in the 
morning, and three five-grain doses of quinine during 
the clay. The iron and arsenic may be taken for a 
fortnight at a time, and, after an interval of a week, 
for another fortnight. The weekly aperient and 
three doses of quinine had better be kept up for six 
weeks or two months or longer. 

Dose of quinine: to.dc efieds.-^ There is great 
difference of opinion and practice about the dose of 

quinine. Some give thirty grains at a close, some 
give three. The former, in m y opinion, is too large 
a dose for ordinary cases, the latter too small. It 

must never be lost sight of that occasionally quinine 
in large closes produces alarming effects ; not singin" 
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of the ears and visual disturbances merely, but actual 
deafness and even amblyopia, both of which mav 

prow very persistent and eiccasionally permanent. It 
may also proiluce profound cardiac depression and 

gastric disturbance, anel even death from syncope 

brticaria is another, and not very uncommon, effect 
of even small doses of epiinine; some cannot take it 
em this account, and prefer to endure- the disease 

rather than suffer the intolerable irritation induced 
lev the lemi'dy. I believe that nothing is gained by 
excessive doses ; in ordinary circumstances, thirty 
grains spread over two or three days is usually amplv 
sufficient to check an intermittent. 

For children under one year half a grain for a dose 

suffices; for older children the elose must be increased 
proportionately tee age and strength. 

If a supposed ague resist the eleeses e>f quinine 
mentioned, it is advisable to revise the diagnosis. 

(ftiuine in pregnancy. Care' should be' exercised 

in giving ejuinine' to pregnant females, for undoubtedly 
it sometimes cause's miscarriage The fae-t of preg
nancy, however, must not debar the- use of the 
drug altogether ; only, in such circumstances, it 
shoulel be given in the minimum close likely to be* 
effectual, say three grains repeated every eight hours 
for two elays. A pregnant woman will run more 
risk of miscarriage and to her health from repeated 
ague* fits than she will from a reasonable* dose e>f 
epiinine. 

Quinine in the puerperal slate.--It is a wise-
precaution in malarious countries to give a few 

five-grain doses of epiinine during labour or soon 
after. The puerperal state seems to have the' effect, 
as any other shock or physiological strain might, of 
waking up the slumbering plasmodium. A dose or 
two of epiinine in tlese circumstances does no harm, 

anel may, by choking off a threatening fever, avert 
suffering and anxiety, not to mention danger. 

Form in trhtch to administer quinine -Quiniie 
is best given in solution, and probably the hydro-
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chlorate, as containing a larger proportion of the 
alkaloid than the sulphate, is the best salt. Some, 
under the impression that hydrobromic acid prevents 
the singing of the ears attending the free use of the 
drug, prefer this to dilute sulphuric acid as a solvent 
for the ordinary sulphate. W h e n the tongue is fairly 
clean and digestion not altogether in abeyance, the 
quinine may be given in freshly prepared pill, in 
tabloid form, in cachet, or enclosed in cigarette paper; 
but in serious cases, particularly where* the tongue is 
foul and digestion enfeebled, pills and tabloids are not 
to be trusted to. In these circumstances they are apt to 
pass through the bowels and to appear in the bedpan 
unaltered. In grave cases this occurrence must not 
be risked. 

Milk as a menstruum for quinine.—If the taste 
of the drug be very much objected to, a good plan 
is to give it in powder in a tablespoonful of milk 
after the patient has previously lubricated the 
mouth with a morsel of bread and butter. Given in 
this way the bitter taste of the drug is not perceived. 
This is by far the best way of getting children to take 
quinine. 

Hypodermic injection of quinine.— In any type of 
fever if vomiting is persistent, if the brain is affected, 
or if the patient is insensible and cannot or will not 
swallow, recourse must be had to the hypodermic 
injection of quinine. In all cases in which life is in 
imminent danger, and in which the* earliest possible 
action of the drug is of importance, it must be* 
given hypodermically or. rather, intramuscularly. 
This method is sometimes a painful one, and may be 
attended with some risk of abscess; in the circum
stances, such possibilities count for little. The most 
suitable readily procurable salt for hypodermic in
jection is the hydrochlorate, or, better, the acid hydro-
chlorate (5 parts, water 10 parts), which is soluble 
in less than its own weight of water. The hydro-
bromate is equally soluble. If neither of these salts 
can be procured, the sulphate may be used, solution 
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being e'll'ectetl by adding half its weight of tartaric 

acid.' Ten to fifteen grains dissolve-el in sterilised 

water would be a full hypodermic close ; in grave 

cases this dose should be given three' times in the 

twenty-four hours. The needle shoulel be driven well 

home, either deep in the' subcutaneous connective 

tissue or, better, into the muscles of the gluteal or 

scapular legion, the skin being previously carefully 

cleansed. The solution must lie freshly pieparee! 

and boiled, and the syringe' anel needle thoroughly 

sterilised. In the malignant fevers of Koine as much 

as a drachm of epiinine-, divided into three or four 

eloses, is sometimes administered in this way in the 

eourse of twenty-four hours."f 

Benson (Trans. First Imliun A/ed. Cong.), speaking 

from an experience of 1,.">90 cases, says that the 

* The more serviceable- salts of cjuininc, of which the biehlorute 
of e juinine and urea is one of the best, can now be procured in tabloid 
form specially pre'pareel for hypodermic injection. These tabloids 
are' much better than solutions, which cannot lie kept for any 
length eif time without risk of fouling. 

f SOI.CHII.ITY A N D EQUIVALENT V.VU'E OF SALTS OF (JUHNINJ.. 

Name of Salt. 

Sulphate 
Hydrochlorate 

*Ihhyelrochlorate . . 
Ilyelrobromate 

"*Bihy<lrohroiii:ite 
liisulphate 
l'hosphate 
Valerianate ... 
•'Lactate 
Salicylate 

*Hydrochh>re.)-Sulphate 
Arseiiiate 
Tannate 

*Bichl. of Q. and Urea 

l'l-ri'i'iitage 
Of til.' 

Alkaloiel in 
the Salt. 

7:-! r, z 
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7«i-i; % 

co-el '% 
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7s-rJ * 
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Solubility in 
Cold Water. 
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,, 40 ., 

>. 1 ,-
,. 4.J ,, 
,, 7 
,. H ,. 
„42<l .. 
„ 1T» ,-
„ 1<> -
., -Fn „ 

•) 
slightly soluble 

H ) > 

Amount 
Ee[iiivaleiit in 
Value to One 
of Quinine 
Sulphate. 

TOO 
"A 

1-02 
'!l(i 

IFA 
1*24 
-.Hi 

l-ol 
'!)t 

1 •(),-) 
•<)<) 

rut; 
:;r,7 

These are suitable for hypodermic injeetiuns. 
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hypodermic injection of epiinine: is by far the* most 
effectual, as well as most economical, way of treating 
malarial fevers. He* used the sulphate dissolved in 
water with the aid of hydrochloric acid, the strength 
of the solution being fifteen grains tee the- drachm ; of 
this he injected twenty minims between the scapula-, or 
into the outer surface of the arm. In 614 consecutive 
cases so treated not a single untoward accident 
occurred, one injection usually sufficing. Dr. George 
Watt mentions a case of eight years7 standing, which 
had been treated unsuccessfully by quinine in the 
usual way, and which was promptly eureel by hypo
dermic injections. Benson also succeeded in the same 
way in obstinate cases. 

Precautions.—It may be well to mention, not with 
the idea of deterring the practitioner from using the 
drug in this way, but to impress upon him the necessity 
for care in keeping instruments and solutions aseptic, 
that tetanus has sometimes followed the hypodermic 
injection of quinine. In these unfortunate cases it 
was not the quinine that caused the tetanus; it was 
the tetanus bacillus, and this tetanus bacillus was in
troduced either on a dirty needle or in a fouled solution. 
Tetanus is an exceedingly common disease in some 
tropical countries. In Western Africa, for example, 
a large proportion of wounds, no matter how trifling 
as wounds they may be, if they are fouled by earth 
or dirt result in tetanus. The French in Senegambia 
have found this to their cost. A gentleman who 
had travelled much in Congoland told me that 
certain tribes poison their arrows by simply dipping 
the tips in a particular' kind of mud. A wound 
from these arrows is nearly sine \o cause tetanus. 
In many tropical countries, so general anel so ex
tensive is the distributiem of the' tetanus bacillus 
that trismus neonatorum is a principal cause of the 
excessive infant mortality. Every precaution must 
therefore be taken to ensure- that tie little instru
ment, which is so potent in saving life, may not by 
carelessness be turned into an instrument of death. 
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• Quinine may abo he given bv enema. It is 

re-adily absorbed if given in this way if the- bowed be 
not too irritable 

/ulru venous injeeluni of quinine—in case's of 

pernicious eematose remittent in which it is of im
portance to obtain a rapid and powerful action of the 
drug, l'aeelli recommends the- intravenous injectiem 

«>t the following solution: II yeb'oe'hloraie of epiinine 
1 'jnniine, -odium chloride' 7-~» cntigrammes. tlbtilleel 

water Id oiiimnii's. This solution he has employi-d 
in t hese eh'sperate cases with much sinress, injecting 
directly into a vein five to seye'ii grammes at a time ; 

he- elates that whereas with hypodermic injectiem the 
mortality in such e-ascs mounted to 17 per cent., with 
intra venous injectiem it was reduced to 0 pea' cent. 

Wurhurgs tincture.- - A very effective medium for 
giving epiinine, and one of high repute in many places, 
is Warburg's tincture This contains, besides quinine, 
a number of drugs, many of them doubtless inert, 
although some of them certainly possess valuable 
therapeutic properties. Kxperience: has shown that 
the- combination is really a good one, and that 
Warburg's tincture sometimes succeeds where epiinine 

alone' fails or acts too slowly. It generally proves a 
powerful sudorific. The dose is half an ounce-*, and 
is repeated after two or three' hours. The action 
appears to be somewhat similar to that of the anti

pyretics now in vogue' -antipvrin, phenacetin, etc. -
drugs which, when given in e-ombination with epiinine* 
in the routine treatment e>f malarial fevers, although 
they have- no curative' properties, sonetimes con

tribute very markedly t«> the relief of headache' and 
febrile distress. Thev must be used with great 
caution in adynamic eases. At the present time 
these drug's are* much abuse «I in many malarial 
count lie's 

flodi* of action of «j 11 initio*.- In what way 
epiinine' acts has not vet been satisfactorily explained. 
Some, reasoning from the' teixie influence this drug 
exeats on many kimls office auiecba, say that it act*: in 
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malaria in the same way—that is, as a direct, poison 
t«> the plasmodium. Others maintain that it acts in 
stimulating the phagocytes, the natural enemies of 
the parasite. Some experimentalists allege, on the 
other hand, that it paralyses the white* corpuscles. 
That quinine does not kill all blood protozoa is 
certain, for it has no effect on the ha-mocytozoa of 
birds and reptiles, or on the trypanosoma of surra. 
Certain it is that in man, with the exception of the 
crescent body, it usually quickly causes the plas-
moelium to disappear from the general circulation. 
It is said by some to be most effective against the 
free spores of the malarial parasite and the very 
young intracorpuscular forms, but inoperative against 
the more mature plasmodia; hence they advocate 
giving it early in the plasmodial cycle. Others, on 
the contrary, maintain that it is operative only on 
the large intracorpuscular forms, and therefore advo
cate its use at a late stage of the cycle. It does 
not appear to have any effect on the crescent bodies, 

or to interfere with their evolution into flagellated 
organisms. As stated, I have seen in the blood 
crescents and flagellated bodies three weeks after the 
cure of a malarial fever by full doses of the drug 
continued for a fortnight. 

Strange to say, quinine, especially in small doses, 
seems sometimes to wake up latent malaria and to 
bring about an ague fit. The same may be said of 

a course of mineral waters, of hydropathic treatment, 
and of sea-bathing. 

Treatment of bilious remittent.—In bilious 
remittent and other severe forms of malarial fever 

one must not, as in a simple intermittent, wait for 
the remission before giving quinine. To wait for 
remission or sweating used to be the practice ; it was 
said that to give quinine at any either time was 
wrong, and that something terrible would happen if 
the superstition were ignored. In all grave fevers 
a full dose, ten or fifteen grains, should be at once 

administered. The parasite canimt be attacked too 
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soon. It is desirable to have' the bowels freely 
opeieel ; quinine is sa.id to act better then. it is 

a mistake-, however, to delay the administration of 
the specilie- pending the action of the aperient. Tf 

an aperient be indicated, it should be given along 

with the quinine. Five or teui grains of calomel is 
the best. Thereafter the epiinine"*, in five-grain dose-s, 

should be* repeated every three* en- six hours until 
fever has subsided. If (he-re be much bilious vomit
ing ten emetic of ipeeai' or repeated draughts of hot 

wafer will clear the' shmiach anel perhaps, after a 
time, enable* it to retain the quinine The drug is 

sometimes more readily retained if given in chloro
form water. Mustard poultice's to the epigastrium, 
small hypodermic injections of morphia, ice pills, sips 

of very hot water, effervescing mixtures, champagne, 
one- or two-drop theses of tincture of iodine, are each 
of them on oe-casiems aids in stopping vomiting. If 
these measures fail, anel if the' vomiting is so frequent 
anel so severe that the elose is immediately rejected, 

and if there* is ne> diarrhoea, it is advisable to clear out 
the rectum with an injection of warm water and, when 
the action of this has concluded, to throw up an enema 

of thirty grains of epiinine in three ounces of water 
with a few drops of acid to aiel solution : at the same 
time, five* or ten grains of calomel may be given by 
the mouth. So soon as the stomach has quieted 
down, quinine may be given again by the mouth. 

Treatment of hyperpyrexia.- -Hyperpyrexia 

must be* promptly met by prolonged immersion in the 
cold bath, rectal injections of iced water, ice bags to 
the head, etc. At the sane time* quinine must be in
jected! hvpetelerniieally, or into a vein, in full eloses, and 
repeated every three hours until thirty or forty grains 
have been given. Prompt action in these eases is of 
the first importance*, and may save lift*. If tempera
ture be ke-pt down for three or four hours the 
epiinine gets time to act on the* parasite's crowding 
the intracranial vessels ; but if temperature be allowed 
to mount and to remain high the* patient is clestreeyed 
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before the specific has a chance*. The* cold bath, there
fore, is absolutely necessary. In such circumstances, 
antipyrin and similar antipyretics are* worse than 
useless. Good rules are to prepare to give: the colel 
bath if the axillary temperature reach 10G , and to 
remove from the bath when rectal temperature has 
fallen to 102° Fahr. Although the temperature has 
been reduced by this means, thermometrical observa
tions must be continued at short intervals, say every 
two hours; directly it begins to lise- again, say to 
102"-103°, the patient should be placed in the: bath 
again; this must be repeated as often as necessary. 
Patients who have suffered from a hyperpyrexia! 
attack should be invalided home. 

Treatment of algide and dysenteric at
tacks. — Algide and dysenteric attacks demand 
quinine combined with a little opium. If dysenteric 
symptoms persist, ipecac, or the aperient sulphates in 
full doses and opium must also be given. 

Treatment of hremoglODinuric fever.— 
Hemogiobinuric fever is most resistant to quinine. 
Some practitioners of experience recommend the exhi
bition of the drug in heroic closes, giving it every two 
hours in divided doses to the extent of 120 grains a 
day; this they keep up till convalescence is estab
lished. On the other hand, hemoglobinuria may 
come on while the patient is cinchonised; indeed, 
some writers of experience—the Plehns, Koch, anel 
others—declare that quinine conduces to and even 
causes hemoglobinuria. After trying it in these 
cases, anel carefully comparing the results of treat
ment both with and without quinine, these authorities 
abandoned its use*. So long as the hemoglobinuria 
continued they treatee] the case symptomatica!ly, 
cautiously resuming the specific if the case merged 

into and concluded as a simple intermittent. There 
can be no doubt that in large doses quinine exercises 
a certain amount of destructive action on the blooel 
corpuscles, rendering their ha-moglobin unstable. 
When, therefore, its toxic influence is superadded tei 
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that of the malarial poison, it may be that it supplies 
the little that is required to determine an exti'iisive 

liberation of hannoglobin, which, had the quinine been 
withheld, might not have taken place Bastianelli 

(Ann. di Med., Anno ii., Fasc. 11) lays down tie 
following sensible rules as to the' use of quinine in 
hemogiobinuric fever: — (a) Ii hemoglobinuria occurs 
during a malarial paroxysm and parasites are found 
in tht: blood, epiinine: should be given, (b) If para

site's are not found in the blood, epiinine should not 
be given, (c) If epiinine: lias been already given 
before' the lnemoglobinuria has appeateel and no para
sites are' feeunel, its use' should be suspended ; but if 
parasite's persist it shoulel be contimieel. 

Calomel, in large doses 20 to .">0 grains is a 
favourite remedy with some- for hemogiobinuric fever. 
It litis been systematically used in Africa in these cases. 

I have heard of it being given there'by the (caspejonful. 
I know of e-ase:s which recovereel perfectly without a 
grain of calomel or of epiinine*. Severe stomatitis may 
arise from the former; it shoulel therefore be- em

ployed with great caution. 
Ouemiec has aelvoe-ated the administration of 

small doses of chloroform in hemogiobinuric fever. 
His formula is chlorofeirm 4 grammes, powdered 
gum ej.s,, sweetened water 2o0 grammes: of this a 
tablespoonful is given every ten minutes until a 
certain degree, of chloroform intoxication is produced. 
Thereafter the effect is kept up by enemas of chloral. 
In twenty-two successive cases he had no death. 

Tannic acid is another drug which emjoys a certain 
refutation in the*, treatment of malarial fevers which 
have' resisted epiinine, and especially in hemogiobinuric 
fever. It is given, well diluted, in fifteen-grain doses 
every two hours for four or five times, the dosing 
being repi-atod em the- third anel sixth days to the 

extent of twe» doses e-ae-h day. 
Sa/icifafe of soda is a reneely much usee! by sonic 

medical men in West Africa at tie present time, and, 

it is said, with good results. 
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Transfusion of blood has been successfully prac
tised in high degrees of anemia in some of these 
cases. Oxygen inhalations are indicated, but are 

rarely practicable. 
Precautions. — Patients who are suffering from or 

are threatened with hemoglobinuria, or who have*, 
had this disease before, on the slightest indication of 
fever should go to bed at once, keep their skins 
warm and scrupulously protected from draughts, and 
take plenty of warm fluid ; if parasites are present 
in the blood, moderate doses—five grains—of qui
nine every three or four hours (hypodermically by 
preference), and a large dose of calomel should be 
given. Those who have once suffered from hemo
giobinuric fever must at all times avoid, above every
thing, getting wet, or chilled, or over-fatigued, and 
all other causes of physiological depression. Sitting 
down to cool off in clothes wet from perspiration or 
from any other cause is most dangerous. When the 
urine tends to be suppressed, diuretics must not be 
given with the idea of stimulating the kidneys. In 
these circumstances hot fomentations shoulel be 
applied to the loins, plenty of bland diluents ad
ministered, and an exclusive milk diet ordered until 
all albumin has disappeared from the urine. This 
is the only rational and safe systematic treatment of 
the hemogiobinuric phase of malarial fever. Anti
pyretics, as antipyrin and phenacetin, are dangerous. 

Other drug's in malaria.—During the con
tinuation of a fever I have never seen much, if any, 
good from arsenic. The place of arsenic is not as 
a substitute for quinine during fever but as a blood 
restorer after fever. I have heard of cases of 
obstinate ague cured by half-drachm closes of liquor 
arsenicalis. I have never myself ventured on these 
heroic doses. I have never seen benefit, in any way 
approaching that derived from epiinine, from methy
lene blue, carbolic acid, iodine, anarcotine, anaben, 
phenocol, parthenium, ailanthus, chiretta, eucalyptus, 
or any of the many drugs which from time to time 
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have, em very limited experience, been recommended 

in malaria. In those eases, however, in which from 

some peculiar idiosyncrasy the patient is unable to 
take: epiinine, it may be necessary to have* recourse; to 

some of these drugs. Methylene blue in doses of two 

to three grains, and pushed until the urine hecom«\> 

deeply tinged or signs of kidney irritation .appear, 

enjoys a certain reputation in America anel in 

Oeriiiany. Anarcotine was at one time, during a 
epiinine famine:, extensively anel successfully emplerycd 

in fnelia ; the dose is from one to three- grains 

(/irif.A/ed.daurn.,Aug, 17th, ISDo). Phe-nocol hydro-

chloriele, in ten-grain eloses, aelminisiereel five, three1, 

itnel two hours before' the cxpee-te'd paroxysm, has 

been used with advantage in Italy, anel is said to 

have smeeeded in some instance's in which epiinine: 

liael failed. The* tannin treatment, abeady alluded 

to, might also be tried in obstinate* cases where 

epiinine had failed ee could not be taken. A grain of 

capsicum with five* grains of epiinine is said to succeed 
sometimes where* epiinine alone fails. I have given 

this pill, but how much the capsicum cemtributed to 
the cure' I cannot say I cannot say I have ever 

seen an ordinary uncomplicated ague resist epiinine 

preiperly given. There* can be little* doubt, however, 
that in rare cases it does fail, and that it is more 

efficient against the benign tertian anel the epiartan 

than against the' malignant parasites. It eloes not 

prevent relapse, however, even in the non-malignant 

infections. Euchinin, lately intr«>due«*d, is said to have 

all the therapeutic virtues of epiinine with note of the' 
bitter taste. The close is the same as for epiinine. It 

shoulel be of value in the* treatment of children. 

Treatment of splenic tumour and malarial 
cachexia.—The enlarged spleen of malarial cachexia 
is best treated by counter-irritation (linimentum ioeli, 

or ung. hvdrarg. biniodid.) anel saline* aperients, com
bined with epiinine, arsenic, anel iron. Hepatic enlarge
ment anel abdominal congestion arising from malarial 

disease' of long standing generally derive much benefit 
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grass should, if possible, be preserved, or, if it be 
disturbed, replaced immediately, or the* exposed soil 
covered with rammed clay or cement. It is unwise 
to have flower-beds or vegetable gardens near bed
room windows, or to allow water from bath-rooms or 
cook-houses to flow over the ground in the vicinity e>f 
the house, or to keep water unchanged in tubs or 
water-butts for mosquitoes to breed in. Pools and 
puddles of stagnant water should be filled up anel 
turfed. Ponds should be stocked with fish, as fish 
tend to keep down mosquitoes by preying on their 
larva*. The neighbourhood of swamps is to be avoided. 
A few ounces of petroleum thrown on the surface* 
of a pond will prevent mosquitoes from depositing 
their eggs on the water, and will asphyxiate their 
larve; the petroleum requires to be renewed from 
time to time. There are many simple precautions of 
this sort which will occur to every prudent man, and 
which, in malarious countries, he should take care to 
have carried out. 

T h e cultivation of trees a n d plants 
Much was expected at one time from the cultivation 
of eucalypti of different species—particularly Euca
lyptus globulus—as a means of suppressing malaria. 
Specific virtues were attributed to its balsamic exhal
ations. These hopes have not been fulfilled in every 
case; but, undoubtedly, the effect of this rapidly-
growing tree in drying the soil, or, perhaps, in 
keeping away mosquitoes, which are said to object 
to the peculiar aroma given off by the leaves, is of 
use in some localities. The same may be said of the 
cultivation of the sunflower, chrysanthemum, kiri 
tree, and other plants. Possibly they too influence 
insect life, and do good in this way also. 

Disturbance of the soil.—The* soil must not be 
disturbed during the sickly season. Workmen so 
engaged must not sloop near their work. 

Native experience to be cousiilted.-—It is unwise 
to build where the natives say the nehdibourhooel 
is unhealthy ; natives generally know such places. 
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^''ither, if it can be possibly aveeleel, should a 
stay be made where the: natives are anemic and 
have' enlargeel spleens a sure indication of an un

healthy district. Water from wells of bad repute, 
e>r swamp water, shoulel be avoided, or heiiled. W e 

<1«» not know for certain that malaria can be con
veyed in water; but it is certain that the natives 
of many countries think it can, and, as their opinions 
in such matters are founded on the' experienee of 
generations, thev shoulel neit be ignoied. 

Other precautions. Visits to notoriously un
healthy legalities should be> avoieh'd in the evening 
anel early morning. In such places sleeping on or 
close- to the* ground is dangerous. bedrooms, there

fore, should be situated in an upper storey, and 
dwelling-moms be well raiseel on piles or arches above 

the greaind. ( ominon sense tells us that campaigns and 
journeys in malarieeus districts should be conducted 
anel cemcluded during the healthy season, if there* be 
one. Mosquito nets must 1 nvariably be used, many 
travellers atte-st their value, so plainly indicated by 
recent discoveries. The body should be ceivereel up 

during sleep, and every precaution (as fires, eucalyptus 
boughs, etc.) that circumstances permit should be 
employed to keep mosquitoes away. 

The subjects of malarial infection are dangerous 
to the'ir companions ; thev should, therefore, be 
avoided en-, if this is impracticable, compelled to 
sleep under efficient mosepiito nets. It will prove a 
truly economical procedure' to supply natives liberally 
with epiinine; this shoulel go hand in hand with other 
steps that may be taken to render a place salubrious. 

(Quinine and arsenic as prophylactics.— 
A great de*al has been written about the prophylactic 
use- of arsenic and epiinine in malaria. Opinions 
are* very much divided on the subject. Me>st deny 
that arsenic possesses any prophylactic power what
ever. Duncan, after an exhaustive study e>f the 
recorde-d evidene-es, anel after exte-usive anel e-arefully 
conducted experiments made* by himself on large 
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bodies of troops, concludes that arsenic has no pro
phylactic virtue whatever ; but that quinine, in a daily 
dose of three to five grains, lessens the fever admis
sions by one-half. H e therefore strongly advocates 
the systematic use of the latter drug in all campaigns 
involving a sojourn in malarious districts. In this he 
is backed by the opinion of many medical men of ex
perience. Oori-e, although he admits the prophylactic 
power of quinine against ordinary malarial fever, savs 
it has no influence in preventing pernicious fevers. 
Other authorities, on the contrary, state that those 
who take quinine systematically, though liable to mild 
fevers to some extent, enjoy immunity from pernicious 
attacks. O n the whole, the evidence is distinctly in 
favour of the systematic and daily employment of 
a prophylactic dose of quinine, three to five grains. 
Methylene blue, given systematically, appears to have 
a distinctly prophylactic action, and is well spoken 
of by Celli and others in this respect. 

Other prophylactics Tea, coffee, and very 
small doses of alcohol are also decidedly of service; 
but they should be used in strict moderation, the last 
being taken only after the work of the day is over, 
and when there is no longer any necessity for going 
out in the sun. Crudeli speaks highly of lemon 
decoction (made as already described, page 144) as 
a prophylactic; its use can do no harm, and it is a 
pleasant, slightly tonic, and slightly aperient beverage, 
well suited as a drink in hot climates. The decoction 
made from one lemon may be taken daily in divided 
doses. 



140 

( II A P T K II 1 X 

VlCI.l.OW PKVEK. 

Definition. An a«-ute, specific, very fatal febrile-

disease: occurring epidemically, or as an euelemie, within 
a peculiarly limited geeegraphical area. It is charac
terised by a definite course consisting of an initial 
stage- of a sthenic nature*, rapidly followed by an 

adynamic e-onelif ieui in which such evielene-e's of blojel 

destruction as black vomit, albuminuria, anel hemato
genous jaundice* are* liable' to occur. 

•Geographical distribution. -Of all the im
portant zymotic diseases yellow fever has the most 
restricted geographical range. Its centre is the West 
Inelie's, whence it spreads north to the bnite.'d States 

and Mexico ; south to the Brazils and, at time's, as 
far as Buenos Acres and Monte: Video; west to 
( entral America, and across the Isthmus of Panama 
to the Pacific coast, along which it extemls north 
to tie Gulf of California anel south to Peru. it 
occurs also, in the epidemic form, on the west coast of 
Africa. Whether it is euelemie there, it is impossible 
to say. Neither is it now possible to determine from 
existing records whether it was originally an African 

or a West Indian disease. 
Yedlow fever has been imported frequently into 

Portugal and Spain, and once, from the latter, 
into Italy. Although a good many eli«'d in these* 
visitations, the* disease' has newer obtained a permanent 
footing in Europe. Oases have occuned in seapeet 
towns in France anel England — Brest and Swansea, 
for example ; these little epidemics, however, have 

invariably rapidly elied out. 
In several of the West India islands yellow fever 
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is endemic. It is always to be- found in Havana. 
Formerly the- Brazils enjoyed an absolute immunity ; 
but ewer since* 1849, when yellow fever was intro
duced for the* first time into Bahia by a ship from New 
Orleans, it has been practically endemic in the large 
cities. At Rio de Janeiro, although in some -years 
the cases are few, it is never entirely absent. In such 
places as N e w Orleans, Charleston, Monte Video, and 
Buenos Ayres, although now and again epidemics of 
great severity break out, several years may pass with-
eiut its appearing. Some of these epidemic visitations 
bring a heavy death-bill ; thus in N e w Orleans, in 
1853, 7,970 people died of yellow fever, in 1867. 
3,093; in Rio, in 1850, it claimed 4,160 victims, in 
1852, 1,943, and in 1886, 1,397. In Havana the 
annual mortality from this cause ranges from 500 to 
1,600 or over. 

/Etiology.—Pecidiar limitation.—The reasons 
for the peculiar geographical limitation of yellow fever 
are but partially understood. A principal reason 
undoubtedly is that yellow fever belongs to a some
what restricted class of diseases which, though 
communicable, are not directly so through immediate 
atmospheric conduction from sick to sound ; diseases 
whose germs do not pass quickly from the sick to the 
healthy, like those of scarlatina or small-pox, but 
have first, apparently, to undergo extracorporeal] v 
developmental changes that enable them to attack, 
and to live in, the human body again. Cholera is, 
perhaps, another such disease ; beriberi is probably 
another; and so, in a sense, is malaria, and all 
affections whose germs require an intermediary host 
or an intermediary nidus. Such diseases, seeing that 
their propagation demands an additional condition 
the extracorporeal state or medium—must, cttFris 
paribus, necessarily be more difficult to acquire, must 
spread more slowly and be more restricted geographic
ally, than the ordinary- directly infectious diseases. 

Influence of atmospheric temperature--Another 
reason for the restriction- of the endemic area of 
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yellow fewe'i- lies in the fact that either tie germ 

is killed, or the extracorporeal nidus is in some way 

rendered unsuitable by low atmospheric temperatures. 
For its development in epidemic form, yellow fever 
requires a temperature of over 75° Fahr. It ceases 
to extend its area when the thermometer sinks below 
this point, tend it stops abruptly as an epidemic when 
the* freezing-point is reached ; although—as proved 
by the recurre-iee eif the: disease two vears in succes
sion in one eif the Spanish epidemics, anel that with
out a fresli introduction—the vitality of the germ 
may not be extinguished and killed outright by frost. 
Dampness favours yellow fever ; it is therefore most 
prone to occur during the rainy season. 

Conditions of soil required.—Further, it is not 
every spot that affords the conditions de-manele-d by 
the germ. It would appear that an admixture' of 
animal matter must enter into the composition of 

the' nidus; elecomposing vegetable matter does not 
suffice. 

Unless till of these conditions cemcur, yellow fever 

will not establish itself in a locality ; conseepiently, 
the area of tbe disease is a restricted erne. 

Usually a sea-coast disease—The favourite haunts 
of yellow- fever are the sea-coast towns (more especially 
the sea front where the sewage* discharges), the banks 
of rivers, and flat delta country. Rarely does it pass 
far inland, or ascend high ground. Still, there aie 
many exceptiems tee these general rules; for it has 
been found far inland, and at a considerable elevation 
(Sao Paulo, Brazil, '2,500 feet; Newcastle, Jamaica, 
3,000-4,000 feet ; Cuzco, Peru, 9,000-10,000 feet). 
Villages are seldom affected ; nor does the disease* 
readily spread if introduced into rural localities. In 
spreading inland it follows the lines of communica
tion- railways, canals, navigable rivers. 

A ship disease--As in the case of beriberi, the 

seiinewhat limited conditions found on board ship 
supplv the* re-epiirements demanded by the- germ of 
yellow fever. Ship epidemics are common occur-
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rences. Its ideal haunt, however, is the low-lying, 
hot, squalid districts in the neighbourhood of the 
wharfs and docks of large seaport towns. It is 
believed that the germ is often introduced on board 
ship in washing decks with harbour water, a custom 
which in many yellow fewer ports is discontinued. 

A place disease.—Yellow fever, therefore, is a 
place disease, like malaria or beribeid. If the patient 
is removed to a hitherto unaffected spot, his attend
ants and neighbours will not contract the disease, 
unless the spot itself first become infected. The 
occurrence of this place infection will depend on 
whether the particular locality affords a suitable 
nidus for the germs which escape from, or are brought 
by, the patient. If the locality supplies these con
ditions, then, for the time being, the disease will spread 
and become epidemic; if the locality does not supply 
these conditions, then the disease will not spread. It 
is safe, therefore, to visit a yellow fever patient if he 
is lodged outside the endemic area; but it is never 
safe for the susceptible to visit the endemic area, 
whether they come into direct contact with the sick 
or not. 

Nott has pointed out that yellow fever occurring 
in a many-storeyed building attacks especially those 
living on the ground floor. It picks out particular 
localities, houses, and streets, apparently in the most 
capricious way. 

Portability of the geim in ft,mites and merchandise. 
•—That thegeim may remain for a considerable time 
potentially infective in fomites, clothes, merchandise, 
etc., and in wooden structures (ships), is an established 
fact. Thus Strain (Jotirrt. of Trap. Afed., April, 
1899) saw cases in Sao Paulo in which the infection 
was acquired from unpacking a box of clothes which 
had lain at Santos for some time and had been 
damaged there by damp and sea water. The epidemic 
of 1893 in the same city he traces to certain cases of 
machinery which had lain for some months at Santos. 
On opening the cases the packing straw was found to 
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be damp. Four of the people in tie hoiw where the 
eases we'iv opened got yellow fever within a few days. 

I m m n 11 it y actjiiivrd by pralani/ed nsitb act- or b// 

a previa us attack. A curious fact about yellow fewer 
is that the natives of, and those- who have lived for 

a. long time in, the euelemie area are prae-t icallv 
exenipt from tbedisea.se; or, if thev are' at tacked, the' 
elisciise* is usually of a very mild type. It is also said 
that if the native' quits the' endemic area his immunity 
decreases in proportion to the* length of time he-
remains away ; so that after long absence, on his 
return to the endemic area, he may be attacked just 
as an ordinary visitor might be. Further, those who 
enter tin- endemic area for the first time* are the most 
susceptible, the susceptibility decreasing with length 
of residence*. It is probable, therefore', that at such 
places as Rio the enelemicitv of the disease' is kept up 
by the continual influx of foreign and, therefore, 
susceptible visitors. One attack of yellow fever is 
almost invariably protective against a recurrence. It 

is sometimes affirmed that the relative immunity of 
the Creole is the result of an attack of yellow fever in 
childhood. 

Race as influencing susceptibility. - - Another 
curious fact is that the negro is little liable to yellow 
fever, anel that when he gets it the attack is usually 
mild. The yellow-skinned races are more susceptible 
than the negro, but less so than tie European. It is 
also saiel that the susceptibility of the* European 
increases in proportion t«> the height of the latitude 
of his native place ; that is, a Norwegian will be' 
more susceptible- than a Frenchman, anel a French
man more-than an Italian or Spaniard. 

/ncttbation /u rind. — T h e incubation period of 
yellow fever nuely exceeds four or five elays ; it may 
be much shorter—under twenty-four hours. The 
limits, according to Bereitger-Fcraud, aie one to 
fifteen davs in the- temperate- zone's, oim to thirty 
davs in the tropics. Occasionally it happens that the 
disease breaks out in a ship after she has been several 

http://tbedisea.se
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weeks at sea, having had no communication with the 
lane! or with another ship in the meantime. It must 
not, however, be inferred from this that the incuba
tion period is to be reckoned in weeks. The ship 
itself, the cargo, or timbers, or the clothes of the crew, 
were infected in port ; but the crew had not, until 
long afterwards, caught the infection from the par
ticular part of the ship in which the virus had been 
brewing or latent. The ship was infected for weeks, 
but not the crew. Exactly the same tiling happens 
in the case of ship beriberi. 

T h e g e r m . — A great many attempts have been 
made to discover the germ or virus of yellow fever, 
and a corresponding variety of organisms has been 
described. One of the best known and, at one time, 
most talked about, was the Cryplococcus zautho-
genicus which Dr. Freire, of Brazil, proclaimed as the 
true cause. H e even went the length of practising 
protective inoculations by cultures of this organism, 
prepared on the Pasteurian system of attenuation. 

Dr. Finlay, of Havana, who regards the mosquito 
as a principal agent in the diffusion of yellow fever, 
claims for another organism—the Telragenus J'ebris 
fiava—the distinction of being the true virus. He 
practised inoculations by the bites of mosquitoes 
previously fed on yellow fever patients, and claims 
that as the virulence of an attack depends on the 
number of infected mosquitoes biting the inoculated, 
by reducing the number of bites a mild yet protective 
attack can be harmlessly induced. 

At the instigation of the Government of the 
United States, these and other organisms were 
rigidly investigated by Sternberg, whose standing as 
a bacteriologist, and whose judicial cast of mind 
eminently qualified him for forming a trustworthy 
judgment. His verdict on these, and many similar 
organisms for which pathogenic claims have been 
advanced, was unfavourable. 

Sanarelli (Brit. Aled. dourn., July 3rd, 1*97), whose 
record as a bacteriologist gives great weight to his 
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statements, claims to have found the germ in a highly 

pleomorphic, very minute' bacterium, which he- has 
naineel Bacillus iettrtiid.es. It has rounded ends, and 

occurs fbi' the most part in pairs in the cultures and 
in small groups in the tissues. It measures from two-
tee four-thousanelths of a millimetre in length, anel is 

two or three times longer than broad. It is actively 
motile; llagella can be elcmonstrated. Agar-agar 

cultures incubateel at 37" O. fur twelve hours, ami for 

a like period at room temperature, show a character
istic growth, the centre of the' e-olony being flat, trans

parent anel bluish, the periphery prominent anel epiite* 
opaque; it is saiel to resemble' a drop of sealing-
wax. It is a facultative' anaerobe. It grows best at 
37" O ; if kept for a few hours at zero it becones 

non-virulent to animals. It gives the' clump reaction 
with diluted serum of a yellow fewer patient. It is 
pathogenic to monkeys, rabbits, guinea-pigs, mice, and 
rats. It is pre.sent in small numbers in the blooel 
anel tissues, cspee-ially the liver, anel almost invari

ably in association with stieptoeeeci, staphylococci, 
anel Bacillus culi. It is met found in the- contents of 
the alimentary canal. It is easily stained, anel grows 

readily and characteristically in the usual media. 
Injecte-d into animals, it proves exceedingly toxic, 

giving rise to symptoms and lesions resembling 
those of yellow fever. Filtered culture's inje*cfed into 
five m e n proeluceel typical yellow fewer, including 
hamiorrhage. icterus, anuria, delirium, ce>]lapse, anel, 
as steatosis of the liver and nephritis are mentionctl 

e'onelitions which can only be ascertained post
mortem—presumably death. Important practical 
peiints in the biology eif the- bacillus are : It strongly 
lesists drying : it die's in water at 60 ( : it is 
killed by seven hours' e-xposure* to the sun : it lives a 
long time in sea water ; the dewelopnent of meailds 
on a culture favours the bacillus, Sanarelli has 
prepared a serum from hor.-e.s immunised by intensive 
tieatment with t his bacterium carried on continuously 
for manv months (fourteen), for which he claims pre-
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ventive as well as curative powers. The statistics he 
gives are encouraging. It is premature, however, to 
pronounce decisively on the value of Sanarelli's dis
covery, for whilst the commissioners (Wasdin and 
(ledding) detailed by the United States marine author
ities to report "on the subject, state* (July 10, 18!)!)) 
that Bacillus icteroides is the cause of yellow fever, 
other investigators have arrived at an opposite: con
clusion. Sternberg, to whose opinion much weight 
must be attached, holds that, so far, the evidence for 
or against this bacterium is inconclusive. 

Symptoms.—There is the same variety in the 
initial symptoms of yellow fever as in the other 
specific fevers. There may lie sudden rigor super
vening in the midst of apparent health ; there may 
be only slight chills ; or there may be a period eif 
premonitory malaise leading up to the more pro
nounced symptoms. W h e n fairly started, the proces
sion of events is rapid. 

Roughly speaking, and provided there are no 
complications, an attack of yellow'fever is divisible 
into three stages: 1, The initial fever; 2, "the 
period of calm," as it is called; and 3, in severe 
cases, the period of reaction. 

The initial fever lasts usually from three to four 
days. The maximum temperature is generally at
tained within the first twenty-four hours, or by the 
second day, and, in a case* of medium severity, may 
rise to about 103° or 104° Fahr. During the three or 
four succeeding days the mercury slowly sinks to 98° 
or 99° Fahr., the diurnal fluctuations being seldom 
more than half to one degree. It occasionally happens 
that, high temperature is maintained for two or three 
clays, and also that the maximum is not attained 
till the third day ; as a rule, the thermometer behaves 
as described, the maximum being reached within a 
few hours of the onset of the disease. 

With, or soon after, the initial chill or rigor 
severe headache sets in and is generally a prominent 
feature. For the most part the pain is concentrated 
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about the forehead, in the circtimorbital region, and 
in the eyeballs themselves. In many cases it is 
associateil with intolerance- of light. 

Loin pain is another very distressing symptom ; 

it m a y amount to positive agony. The legs, tee, 
ache e'xe-i'.ssively particularly the' calves, knees, and 
ankles ; they feel as if broken. 

The' face is flushed and swollen ; the ewes are 
shining, injected, anel ferrety ; the; skin is dry ; and, 

what with pain and febrile distress, th«-pati«-nt rapidIv 
passes intei a very miserable* conelition. lb- is rest
less anel continually tossing about. 

At first tie pulse ranges from 100 to 1 L'O per 

minute', and is full and strong; but, as the disease 
progiessi's, it loses its sthenic character, gradually 
falling in feme and fieepieney until at the "period of 
calm " it becomes remarkably slow and compressible*, 

beating perhaps only thirty or forty tines per minute. 
At the outse't the1 tongue is not very dirty, but 

it soon acipihes a white coating on the' dorsum, the: 

eilges remaining clean. It is not se> swollen and flabby 
as in malarial fever; on the contrary, it is often 

small and pointed throughout tbe disease. This is 
regarded as an important diagnostic mark ; taken 
along with the progressive- diminution in the* strength 
and fieepieiev e>f the pulse, and the peculiar behaviour 
of the temperature, it is nearly e-onclusive as tee the 
disease: bedng yellow fever. Later, the tongue dries, 
and, at the same time, thirst heroines intolerable. 
The- palate- is congested and swollen ; the gums m a y 

also swell and Bleed. 
The congested appearance of the face1 at the* onset 

of the disease: tends to subside : so that by the time 
the' asthenic stage* is reached, the feature's m a y have' 
become shrunken anel small, the eve sunken, and the 
eyelids disci>haired by ecchymoses. 

In some- case's the* skin is hot and dry throughout; 
in eithers it m a y be' bedewed with perspiration from 
time te> time : or the sweating m a y be constant, 

especially so if collapse? occur. 
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By the third day the sclera? assume a yellowish 
tinge, and very often the skin acquires the yellow 
colour from which the disease derives its name. It 
must be understood, however, that it is not every 
case that presents this colour of skin ; in some it is 
entirely absent, but if carefully looked for there is 
always some icterus of the sclera: present. The yellow 
tinge generally shows about the end of the first stage, 
deepening in intensity as the case advances, and ie-
maining apparent for a considerable time after conva
lescence has become established. It ranges in depth 
from a light saffron tint to a deep mahogany brown. 
In fatal cases it is always present; not necessarily 
during life, but invariably after death. The skin is 
said to emit a peculiar odour like gun washings, e>r, 
as Jackson puts it, like the smell of a fish market. 

Petechial, erythematous, papular and either erup
tions may show themselves in different cases; but in 
yellow fever there is no characteristic eruption. 

A n important feature, from the diagnostic as well 
as from the prognostic point of view, is the appearance, 
in some cases almost from the outset of the disease, 
of albumin in the urine, together with a tendency to 
suppression. In mild cases these features may be 
little marked ; but in severe cases, particularly during 
the stage of depression, the urine may fall to a fe-w 
ounces, and be loaded with albumin to the extent of 
one-half or even two-thirds. The more pronounced 
these symptoms, the graver is the prognosis. Urea 
and uric acid are very much diminished, the former 
in severe cases falling to 1 -5 gramme to the litre. 
The urine is almost invariably acid. Bile pignents 
show themselves towards the end of the disease; 
their appearance is regarded as a favourable omen. 
Hemorrhage from kiclne}Ts or urinary tract is not 
uncommon. 

Delirium may occur, but is not an invariable 
feature. Usually, after the initial stage of restlessness 
and acute suffering, the patient becomes torpid, and 
perhaps taciturn. In bad cases coma, subsultus, etc., 
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may gradually supervene, the temperature rising as 
ih-ath approaches and even after death. 

At the- outset the- bowels are- confined. In the 
second stage, diarrheea, perhaps of black material re

sembling the vomit, may supervene; or there mav lie 

actual hamiorrhagi* of bright rod blood from the bowel. 

The well-known black com it- always a grave' 
symptom, but fortunately not by any means an in
variable one*—forms one* of the* most striking features 
e»f this disease In the* earlier stage's of the fever 
vomiting <>i bilious matters is a e-ommem occurrence. 
This may subside, or, after a time, give* place to 

a e'ollee ground vomit which gradually eh'cpens in 
eeilour until it becomes uniformly black. ( hi micro-
se-opic examination the vomite-d material is found to 
consist of broken-down blood corpuscles anel altered 

haaneigleibin suspeneleel in a yellowish mucoid fluid. 
This material is, doubtless, in the main derived from 
bleiod t ransudeel through the walls of tie capillaries of 

the- mucous membrane of the- stomach. It is intensely 
acid. Though the* black vomit may not always be* 
seen in fatal case's during life, it is invariably found 
in the stomach on post-mortem examination. 

Sometimes pure* blood is thrown up from the 
stomaedi : similar passive Ineniorrhages may take 
place' from almost any part of the body—from eyes, 
ears, nose, ntoutli, bladder, uterus, anel so on. 

Death may occur during tie early acute stage, 
being pmrdoel by a rapid rise of temperature. 

In mild cases the' "period of calm," which sets 
in after the subsidence of the' initial fewer, may last 

for several days before convalescence is established. 
In such, re'coverv once begun is usually very rapid : 
in a week fremi the beginning of the disease the' 
patient mav be about again. In severe* cases, how
ever, the* perioel of calm is followed by a third stage. 
the stage eif m e t ion, in which the* temperature 
again rises, though not to so high a point as in the 
initial lever, and a sort of remitting fever of an 
adynamic type keeps on for seweeal clays or weeks. 
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This secondary fever is prolonged, more especially if 
there is any complication such as abscess, boils, paro
titis, buboes, hepatitis, anel so forth. The icterus is 
now very pronounced ; black vomit may recur, or 
appear for the first time ; perhaps a profuse diarrhoea 
ends in collapse ; or the urine may be suppressed, 
stupor, coma, and other nervous symptoms ensuing 
and verv often ending in death. In other instances 
the secondary fever terminates in a crisis of sweating 
and a prolonged convalescence. 

Relapse may occur at any time up to two or three 
weeks after the subsidence of the initial fever. It is 
specially prone to occur if the patient has been guilty 
of any dietetic imprinhmce during the period of calm 
— a period at which the appetite* may return te> some 
extent. Relapses are very dangerous. 

Prognosis a n d mortality.—The prognosis 
in yellow fever is good if the temperature during 
the initial fever does not exceed 103° to 105° Fahr. 
It is better for women (although if pregnant, abortion 
is almost invariable) and children than for men ; 
better for old residents than for newcomers ; worst 
of all for the intemperate. According to a table of 
269 carefully-observed cases given by Sternberg, 
there were no deaths in 44 cases in which the tem
perature did not rise over 103" ; per contra, in 22 
cases in which the thermometer rose over 106° there 
were no recoveries. Of 36 in which the temperature 
rose to between 105° and 106° 22 died ; of 80 with 
maximum temperatures between 104° and 105° 21 
died ; and of 87 in which it ranged between 103 and 
101° only 6 died. The mean mortality in the whole 
269 cases was 27 7 per cent. This may be* taken as 
a fairly representative mortality in yellow fever 
among the unacclimatised, something between twenty-
five and thirty per cent., although in some epidemics 
it has risen as high as fifty or even eighty per cent. 
of those attacked. Among the permanent inhabitants 
of the endemic districts the case mortality is very 
much lower—seven to ten per cent. During epidemics 
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abortive: anel ambulatory cases occur; in these, icterus 

and other characteristic symptoms are often absent. 
Such cases maybe hard to diagnose from febrieula or 
mild malarial attacks. In them the mortality is nil. 

Some epidemics are particularly mild. In the same 
epidemic the cases may vary in severity from time to 
time. 

Pa I liologieal anatomy.— I Spending probably 
on hemoglobin diffused in the liquor sanguinis and 
tissues, and not on biliary pigment, the yellow colour 

of the: skin is most marked in the dependent parts 
of the cadaver, especially in those parts which are 
subjected to pressure. Petechia? are* common in the 
skin ; more considerable extravasations of blood may 
be found in the muscles. The brain and meninges 
are hyperemia The brain tissue may be studded 
with minute hemorrhagic effusions ; like the other 
tissues of the body, it is stained a lighter or deeper 
yellow. The blood in the vessels of the general 
circulation is not firmly coagulated. The blood cor

puscles appear to be normal, although there can be 
little doubt that there is in this disease a liberation 
of hemoglobin, arising, possibly, from destruction of 
a proportion of the corpuscles. A n important fact, 
as explaining the liability to passive hemorrhages, 
is the existence of a fatty degeneration of the capil
laries and smaller blood-vessels. The stomach, as 
stated, always contains more or less black material, 
such as may have been vomited during life. Here 
and there in its mucous membrane are arborescent 
patches of congestion and ecch}rmoses. Observers are 
not agreed as to the nature of this congestion, as to 
whether it is passive or inflammatory. Sternberg 
says there is evidence in the increase of leucocytes in 
the submucosa of a slight inflammatory action. The 
small intestine may contain a elark, acid material 
similar to that in the stomach, and doubtless coining 
from the' sane source. Like that of the stomach, the 
mucous membrane of tbe intestine shows patchy 

arborescent injectiem. 

i. 
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As compared with other fevers, the liver is charac
teristically affected in yellow fever. As a rule, if 
death have occurred at the later stages, this organ is 
somewhat exsanguine, friable, and presents a yellowish 
colour from profound fatty changes in the cells. 
Occasionally, though rarely, it may be hyperpemic 
and dark. Here and there throughout the gland 
the cells—particularly those about the periphery of 
the lobules—on microscopical examination are found 
to contain globules and grains of fat. The nuclei in 
some instances, as well as the protoplasm of the cells, 
show fatty changes. This profound fatty degeneration 
of the liver cells is well marked in the great majority 
of cases. 

The kidneys are affected with parenchymatous 
nephritis. Hemorrhagic foci under the capsule and 
in the cortex are common. The renal epithelium 
shows cloudy swelling passing on to fatty degenera
tion and desquamation. The tubules, here and there, 
are filled with infarcts, either of an albuminoid 
material or of debris of desquamated epithelium, 
corresponding with the numerous casts which can be 
discovered in the albuminous urine. 

Diagnosis.—This subject of the diagnosis of 
yellow fever has already been treated of under 
" Malaria " (pp. 127-8), to which the reader is referred. 
Practically, the only two diseases with which yellow 
fever may be confounded are bilious remittent and 
bilious hemogiobinuric fever. The clump reaction 
which is said to occur on the addition of diluted 
serum of yellow fever patient with a culture of Br. 
icteroides should be a valuable aid to diagnosis when 

cultures are available. 
Treatment.—Formerly, a much more active 

treatment than that in vogue at the present day was 
the fashion for yellow fever. It is now recognised 
that, as with most specific fevers, the treatment is 
more a matter of nursing than of drugs. 

Experience has shown that a smart purgative at 
the very onset of the disease is beneficial. With 
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many castor oil is the favourite' drug, but to be' of 
service: it has to be given in very large doses—two 
tee four oiuiccs. Others use* calomel ; or calomel 
combined with epiinine—twenty grains of each, 
Others, again, prefer a saline. The purgative, which
ever be sele'cfed, must not be repeated, or, for that 
matter, given at all if tin- patient is not seen until 
after the second day of the elisea.se. 

Hot mustard pediluvia, frequently repeated during 
the first twenty-four hours, the'patient anel bath being 
envehiped in a blanket, are in constant use in yellow 
fewer e'pieh'inics. They are said to relieve' the cerebral 
congestion and the intense headache. Very hot baths, 
with subsequent blanketing anel sinapisms to the 
epigastrium, are* also said to have a similarly favour
able influence* on the congestion of the stomach, which 
is, undoubtedly, another constant feature of the 
disease- For high fever antipyretic drugs, cold baths, 
ieeel injections, cold sponging and the like may be 
carefully employed. In view of the asthenic nature 
of the disease, the less depressing measures should be 
preferred. 

Vomiting may be treated with sinapisms and 
ice pills, or with small doses of cocaine. Morphia is 
dangerous, and must be avoided. For black vomit, 
frequently repeated doses of perchloride of iron, 
ergo tine injections, acetate of lead, and other styptics 
have been recommended. For restlessness, phenacetin 
or antipyrin is used. W h e n the* skin is dry, the 
urine scanty, and the loins ache excessively, Sternberg 
recommends pilocarpine. 

After the fourth or fifth day the flagging circula
tion demands stimulants of seme sort. Led cham
pagne, hock, or teaspoonful doses of brandy given 
every half hour, may tide- the patient over the' period 
of collapse*, (heat care, however, shoulel be exercised 
iu the- use of these things; if they seem to increase 
the vomiting and the irritability of the stomach, they 
must be stopped at once. 

The feeding is an important matter. So long as 
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there is fever the patient has no appetite* ; during 
this time—that is, for the first two or three clays — 

he is better without food. W h e n the fever subsides 
appetite may return, and a craving for nourish
ment become more or less urgent; the greatest care, 
however, must be exercised about gratifying this 
untimely appetite. Only the blandest foods, and these 

only in very small quantities, should be allowed— 
such as spoonfuls of iced milk or chicken tea. 
Gradually the quantities may be increased ; but, even 

when convalescence is established, solid food must 
be partaken of very sparingly, and it must be of the 

simplest and most digestible description. Indiscretion 

in eating is a fruitful cause of relapse in yellow fever ; 

and it must be borne in mind that in this disease 

relapse is exceedingly dangerous. Nutrition may 
be aided by nutrient enemata. 

T h e Sternberg treatment.—Sternberg has 

introduced a system of treatment by alkalies which 

promises well. It is directed principally to counter

acting the hyperacidity of the gastric and intestinal 

contents—always a marked feature in yellow fever. 
His prescription is 150 grains of sodium bicarbonate 

and one-third of a grain of mercury perchloride in a 

quart of water; of this an ounce and a half is given 
every hour. This, he claims, not only neutralises the 

acidity of the intestinal contents but increases the flow 
of urine, the perchloride of mercury tending to check 

fermentative change in the alimentary canal. Of 

301 whites treated in this way only 7'3 per cent. 

died, and of seventy-two blacks all recovered. Other 

encouraging figures have been adduced as to the 

efficacy of this line of treatment, which is certainly 

deserving of further and more extended trial. 
Prophylaxis.—During epidemic visitations or 

during exacerbations of endemic yellow fever, the 

unacclimatised should, if possible, immediately quit 

the implicated zone. Above all, the slums and low-

lying districts of the town should be shunned; these 

places should not even be visited ; or, if visits have 
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to be- made to tlem, these visits should be as bried 

as possible and not made during the night. The 
susc 'ptible should avoid sleeping in the lower stoieys 
of their houses, anel pay great attention to their general 

health, carefully avoiding all causes of physiobigical 

elepressiem or disturbance. Sailors must not be allowed 
on shore. 

Tn every country subject to visitations of this 
disease; the sanitary condition of the towns should be-

most carefully attended to. Experience has shown 

that nothing invites yellow fever so surely as filth 

anel overcrowding. Ships should not be allowed tee 

clear from infected ports, nor to enter non-infected 
ports, during the warm season, withemt aeleepiate* 

inspection. If yellow fever is found on board, the 

cases should be* isolated in a proper epiarantine 

hospital, the ship thoroughly disinfected, and the 

crew prevented for at least five days from com

municating with the shore, or until every risk of 

conveying infection has passed away. The destruc

tion of all fomites is imperative. Clothes, books, 

and so forth must be rigidly and thoroughly dis-
infecteel, and every feasible means employed to 

prevent the formation of fresh foci of disease around 

the patients. In the event of the disease appearing 

in a locality which is not habitually a yellow fever 

centre, the most economical plan of dealing with the 
threatened danger is for the authorities promptly to 

remove the entire population of the neighbourhood, 

with the exception of the insusceptible and those 
in attendance: on the sick, and to place the depended 

population before dispersion in a te*n days' quaran
tine camp. Meanwhile, the infected area must be 
rigidly isolated. In this way it has been found 

possible to prevent the spread of the disease. 
In the event of yellow fever breaking out in the 

crew of a man-of-war, the cases, if possible, shoulel 
be sent ashore, anel the ship hurried north or south 
into cedel weather, every sanitary precaution being 

employed meanwhile. 
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Sanarelli's serum (p. 155), both as regards treat
ment and prophylaxis, must be considered as being 
still sub judice. 

There is an important matter in connection with 
this disease, which, in the near future*, ought to be 
made a subject for international consiele-ration, and 
that is the prevention of the spread of yellow fever 
t«> Asia, the Eastern Archipelago, Polynesia, and 
East Africa. It has spread in the past to Europe ; 
this is a comparatively unimportant matter, as the 
climatic and hygienic conditions in that continent 
are not favourable to the extension of the disease. 
It is otherwise, it is to be feared, in this respect with 
Asia. Fortunately, yellow fever, so far as known, 
has never appeared in the crowded, filthy cities of the 
East; but should it ever be introduced, the favour
able climatic conditions and the surpassing filth 
everywhere present there will enable it to spread 
like wildfire. The probable reason of its non-intro
duction into Asia is that the trade route from the 
West Indies to China and India has hitherto not 
been a direct one, but has passed by a long circuit 
either to the north or to the south. W h e n a Central 
American canal has been constructed, as it most 
likely will be, and at no distant date, then there will 
be direct and rapid communication between the 
present yellow fever centres and Asia. With this 
more direct and more rapid communication there will 
arise a corresponding risk of spreading yellow fever 
into a huge section of tropical humanity which 'has 
hitherto enjoyed exemption from one of the deadliest 
diseases afflicting mankind. Let us hope that before 
the Central American canal is opened this important 
matter will not be lost sight of, and that due care 
will be exercised that America does not reciprocate 
the introduction of cholera from Asia by a return 
gift of yellow fever. 
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RUBONIC PLACJUE. 

Definition.—Plague is a specific, inoeulable, and 
otherwise coinmunicable epidemic disease common to 
man and many of the lower animals. It is charac-
terise*el by fever, the development of buboes, a rapid 
course, a very high mortality, anel the* pieseuee* of a 
specific bacterium in the lymphatic glands, viscera, 
and blood. 

Geographiea I distribution. — Though not 
necessarily confined to such, in modern times plague, 

like leprosy, has become practically a disease of warm 
climates. The hygienic conditions which advancing 
civilisation has brought in its train have forced back 

these two diseases from Europe, where, at one time, 
they were even more prevalent than they are in 
their tropical and subtropical haunts at the present 

elay. They are typical examples of that large group 
of acute and chronic germ diseases whose spread 
depends on social and hygienic, rather than on 
climatic, conditions, and more especially on filth and 
overcrowding ; conditions which nowadays are found, 
to an extent and an intensity sufficient to ensure the 
endemic prevalence or epidemic extension of these 
diseases, for the most part only in warm countries. 

It is difficult to say what the fiestis of the ancients 

may have been. Probably in many instances it was 
bubonic plague ; doubtless the term was sometimes 
applie*«l to other epidemic sicknesses attended with a 
large mortality. 

The* descriptions which have* come down to us of 
those old-world epielemics are too vague for recog
nition. Ae'coreling to Hirsch, the* first recognisable 
description of what is now understood by plague 
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refers to its occurrence in Libya, Egypt, and Syria 
about the end of the third and the beginning of the 
second century before the Christian era. The next 
authentic account, and the first as regards Europe, 
refers to the great epidemic known as the plague of 
Justinian, which, in A.D. 542, starting from Egypt, 
spread to Europe and all over the Roman Empire ; 
and which, lasting for fifty or sixty years, wrought 
the most frightful devastation wherever it reached, 
depopulating the towns and turning the country into 
a desert. From that time until 1841, when plague 
appeared for the last time in Constantinople, it 
recurred again and again in different parts of Europe, 
though latterly only in the south-eastern parts of the 
continent and in areas becoming gradually more 
circumscribed. In 1878-79 a small epidemic, which 
speedily died out, broke out in the Russian province 
of Astrakhan. With the latter exception and the 
present, as yet limited, epidemic in Oporto, Europe 
has long enjoyed exemption from this worst of 
epidemic diseases. The plague visited England for 
the last time in 1664-79, when, in 1664-65, upwards 
of 70,000 perished of the 460,000 inhabitants of the 
London of that day. 

Egypt, in former times the favourite haunt of the 
disease, until 1899 has been exempt since 1844, 
although several epidemics have since the latter date 
occurred in its neighbourhood—in Tripoli (Benghasi) 
in 1856, in 1859, and in 1874 ; and on the Red Sea 
coast of Arabia (Assir) from 1853 to the present 
time. It is said to be endemic in Uganda and in 
the hinterland of German East Africa (Koch). 
Many epidemics have occurred in Mesopotamia (last 
in 1892), in Turkestan (last in 1892), in India, in 
China, and in Mongolia. 

In India there have been several outbreaks during 
the current century, but they have been of a localised 
rather than of a general character. One, beginning 
in Cutch in 1815, spread to Scinde and Gujerat, and 
continued to 1821. Epidemics have also occurred in 
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Kuiuaon and Cluneal em the southern slope's of the 

Himalayas in 1824, 1831 37, 3846-53, 1876, and 
188|; al s o a{, Hansi in Delhi, 1828 29. In 1836 

it appeared at Rueilly, Rohih-und, and at Pali in 
lbijpulana, spreading to Joelhpore and to Marvvar, 
anel continuing till 1838. Probably plague is always 
present in some part erf India, especially among the 
rude* hill-peoples. In 1896 it appeared at Bombay 

and, possibly, in Calcutta, having been imported to 
the fennier city most likely from Hong Kong. 

It is now known that plague: has been endemic in 
the south-west e>f China, in the province of Yunnan, 
for many years. There it was seen by Rocher and 

others in 1 878 and afterwards. It was particularly 
active in 1871-73, after the great Mahomedan rebel

lion. From Yunnan, probably following the trade 
route, it spread to Pakhoi on the Oulf of Tonepiin, a 
severe: epidemic occurring in 1883 in that and in 
neighbouring towns (Lowry, Chinese Imp. Alar. Cast. 
Co:,., Med. Rep. 25 el seq.). In 180! it had extended 
to Canton (Bonnie, Chinese Imp. Alar. Cast. Ca:., Med. 
Rep. No. 18), where it killed, it is estimated, 60,000 
in a population of 1,500,000 (>). Later in the spring 
of the same year it broke out in the English colony 
of Hong Kong, subsequently spreading to Macao, 
Swatow, Ame*y, Foochow, Formosa, and probably to 
many other places in the southern provinces of the 
Chinese empire, where, in one place after another, 
considering the wretched hygie-nic conditions and the 
poverty of the inhabitants, it is safe to prophesy 
that plague will continue- epidemic for many years to 
come*. Recently it has broken out in Mauritius, 
Madagascar, and at Delagea Bay, and a few cases arc-
reported as occurring in Australia. 

Until its recent appearance at Santos, Brazil, 
and in the Argentine, plague had never been seen in 

America. 
dEtioIogy.- —T/ie micro-organism.—The proofs are* 

now complete that the specific cause of plague is the 
eocco-bacillus which was first discovered by Kitasato, 
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and afterwards by Yersin, during the Hong Kong 
epidemic in 1894. This microbe occurs in great 
profusion in the characteristic buboes—generally in 
pure culture, but towards the later stages often asso
ciated with the streptococci anel staphylococci of 
suppuration. The same bacterium is also present, 
and in great abundance, in the spleen, intestines, 
lungs, kidneys, liver, and other viscera, and also, 

Fig. 34.—Bacillus of plague in chains showing polar staining Froi 
a young culture in bouillon, (x 1000.) (Muir and Ritchie.) 

though in smaller numbers, in the blood of advance 
septicemic cases, and in the sputum in enormou 
numbers in the pneumonic type of the disease. I 
the latter, though easily detected by cultivation, th 
bacillus may be hard to find by direct observatioi 
Towards the termination of rapidly fatal cases 
becomes more abundant in the blood, and may 1 
readily observed there with the microscope. 

The plague bacterium (Fig. 34), as seen in smea 
ings or scrapings from the pulp of the buboe 
or from any of the inflamed lymphatic glands, ( 
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from the vi.-e-era, is a short, thick cuceo-baeillus very 

like that of chicken cholera. It has rounded ends, 

and, ai'i-ording to Kitasato, is activ ely motile. C u r 

don says it has oie terminal flagellum. A capsule, 

ace-eireling to the same observer, or the appearance 

of a capsule, can gene-rally be made out, especially 

in those: bacilli which are present in the blooel. The 

bacillus is readily stained by aniline elves, the ex-

tremitu's taking on a deeper colour than the inter-

polar part. Those occurring in the blood are shorter 

than those found in the glands, and, according to 

Aoyama, are* stainable by (Jram's nie-theid, whereas the 

bacilli of the* glands are larger and are decolourised 

by this process. 

Vulture characters.—When sown on blood scrum tend kept 
nt body temperature, in from twenty-four to forty-eight hours 
an abundant, moist, yellowish-grey growth is formed without 
liquefaction of the culture medium. On agar, but better on 
glycerine agar, the growths have it greyish-white appearance. 
In agar plate cultures they show a bluish transhieen.ee, the 
individual colonics being circular, with slightly irregular con
tours anil a moist surface'. Young colonics are glass-like', but 
eildcr colonies are: thick at the centre and more opacpie. Stab 
culture's shew after one- eir two days a fine dust-like lino of 
growth. According te» Yersin, when sown on gelatine the 
bacillus gives rise to white transparent eelonies which, when 
examincil in reilectcel light, present iridescent borders. In 
bouillon the culture's present a characteristic appearance; the 
liepiid remains clear whilst a granular deposit tales place 
mi the sides and bottom of the tube. Examined with the 
microscope, these: various cultures show chains of a short 
bacillus, presenting here and there large bulbous swellings. In 
gelatine the bacilli sometimes form fine threads, sometimes 
thick bundles made up of many lateaally agglomerated 
bae'teria. 

The most favourable temperature for culture is from 
3GU Cent, to 39° Cent. 

The bacillus, aecoreling to Kitasato, does not form spores. 

Experimental plague.—Intentional and uninten
tional experiments have proved or, rather, made 
probable, the inoculability of plague in man. Whyte, 
in 1S02, communicated the disease to himself and died 
of it. At Cairo, in 1835, two condemned criminals 

http://transhieen.ee
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were inoculated from the blooel of plague* patients; 
they contracted the disease but recovered. The 
value of these experiments, as proving inoculability, 
is somewhat invalidated by the circumstance that 
they were made in the presence of an epidemic of 
the disease ; ordinary methods of infection cannot 
be said, therefore, to have been absolutely excluded. 
For the same reason the cases of Aoyama and his 
assistant, who were believed to have contracted the 
disease from dissection wounds, cannot be held as 
proving that plague is inoculable in man. The 
recent deplorable accident in a Vienna laboratory, 
by which fatal plague was acquired, in what way is 
not exactly known, from manipulations with plague 
cultures, goes far to complete the little that was 
wanting in the chain of evidence that this disease is 
caused by the introduction of the specific bacillus into 
the human body. The unintentional experiment, in 
this instance at all events, was not vitiated by 
having been made in the presence of a plague 
epidemic. 

There is no reason for supposing that man differs 
in this respect from the lower animals, many of 
which are exceedingly susceptible to inoculation. 
Pigeons survive, but mice, rats, guinea-pigs, and 
rabbits are invariably killed if successfully inoculated 
from the buboes* of plague patients ; and present on 
dissection characteristic lesions with numerous bacilli 
in the lymphatic glands, blood, spleen, and other 
viscera. Guinea-pigs die in from two to five days 
after inoculation, mice in from one to three days. 
Sheep and swine are feebly, if at all, susceptible 
(Lovvson). Monkeys readily take the disease. 

In the case of the guinea-pig, within a few 
hours of the introduction of the virus a consider
able amount of cedema is already apparent around 
the puncture, and the adjacent gland is perceptibly 

* The pus from a bubo is not always infective. Inoculatior 
made with such may fail. Apparently the bacteria of suppuratior 
may kill the Bacillus vestis. 
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swollen. At the end of twenty-four hours the animal 
is very ill ; its coat is rough anel staring, and it 
refuses food. Presently it falls em its side* and becomes 
convulseel, erne fit following another with increas
ing freejuency as elcath approaeles. If the body 
is openeel immediately after death a rosy red san
guineous eedemia is found at the point of inoculation, 
and ha-morrhagic inflammatory effusions around the 
nearest lymphatic gland, which is much swollen 
and full of bacilli. The intestine's are' hype:ra*mic ; 
the adrenals, kidneys, and liver are red and swollen. 
The: much enlarged spleen frequently presents an 
eruption of small whitish granulations resembling in 
appearance: miliary tuberch'8. All the' organs, and 
even any serous fluid that may be present in peri
toneum or pleura, will be' found to contain plague 
bacilli. In the blood, besides those' free in the 
liquor sanguinis, bacilli are to be found in the 
mono-nucle-ar, though not, it is said, in the poly-
nuclear leucocyte's. 

The disease' is readily communicable' to the lower 
animals from cultures. 

Intensification and a/lcitttal'ion of virus.—There 
can be no epiest.ion that, both by artificial means and 
in a natural way, the virulence of the bacillus of 
plague is susceptible of modification. It has been 
remarked in llussia, in Persia, and in Calcutta, that 
certain outbreaks of plague were preceded by a 
sporadic, or epidemic febrile, sometimes afebrile, 
affection in the* course of which the lymphatic glands 
became emlarge-el and perhaps suppurated. Cases of 
this nature, in which a bacteriological examination 
proved that a coeeo-bacillus was present in the- blood 
and enlargeel glands, are- recorded by Drs. Cobb and 
Simpson ' (ludiuu ATcl. Cu:., Nov., ISiMi). It is 
further known that in some instances the- virulence 
and case' mortality «>f a plague epidemic show a 
tendency to de-crease*, the early cases being the nest 
frequently and most rapidly fatal. These facts seem 
to indicate that uneler certain unknown natural con-
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ditions the virus tends to acquire increased potency, 
whilst in other circumstances its virulence tends to 

diminish. 
This conjecture is countenanced by the results 

of experiment on animals. It has been shown that by 
passing the virus by inoculation from one guinea-pig 
to another the rate of its action becomes accelerated. 
On the other hand, Yersin remarks that, although it 
is difficult to start a gelatine-peptone cultivation, 
nevertheless, when obtained, such a cultivation—at 
all events certain parts of such a cultivation—will be 
found to be quite as lethal as virus derived directly 
from a bubo. H e further observed that in such cul
tures a certain proportion of the colonies developed 
more rapidly than others ; that if inoculation were 
made from these more rapidly developed colonies, their 
virulence is found to be diminished; and that if these 
rapidly growing cultures are frequently repeated, in 
the long run they cease to be fatal to guinea-pigs, 
although they may still prove fatal to white mice. 
During the height of the Hong Kong epidemic the 
same observer asserted that he found in the soil 
forming the floor of plague-haunted houses, four to 
five centimetres below the surface, a bacterium with 
all the morphological, staining, and culture properties 
of the plague bacillus, but which was devoid of 
virulence. This, which, if confirmed, would be an 
important observation from the etiological standpoint, 
has been strenuously denied. 

These various natural and experimental data 
indicate a very pronounced tendency to mutability as 
regards virulence on the part of the plague bacillus ; a 
disposition which, in the future, may very well be 
turned to important practical account. 

Feeding experiments.—Eats or mice fed on cul
tures, or on fragments of the liver or spleen of 
animals dead of plague, acquire the disease and 
generally die with the characteristic symptoms, lesions, 
and bacilli. 

Experiment on contagion.—Yersin placed in the 
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same: cage healthy and inoculated mice The inocu
lated mice' died first, but later the originally healthy 
and uninoculate'd mice also succumbed ; proving that 
plague is not only inoculable but that it is also 
communicable through the atmosphere, or by contact, 
or by ectozoa. 

(•auditions favouring naturally acquired plaque. 
-The most potent circumstances which predispose to 

the epielemic outbreak of plague are extreme filth anel 
overcrowding. In such circumstances the* virus, once 
introduced, tends to spread. These conditions, how
ever, are not all-sufficient; for even in the filthiest 
and most crowded Oriental towns, and without any 
apparent alteration in the habits or circumstances 
of the population, the disease, after having become 
epidemic, dies out spontaneously. It may be difficult 
to indicate the exact way or ways in which filth anel 
overcrowding operate, but certain it is, as experience 
has shown, that in sanitary hygienic conditions plague 
does not spread even if introduced, and that in opposite 
conditions it may for a time spread like- wildfire. 

Filth and overcrowding imply close proximity of 
the sick and the healthy ; an atmosphere sat urated 
with the emanations of the sick ; a lowered tone* of 
the general health ; abundant saturation of soil and 
surrounding media with animal refuse, fitting them 
as a nidus for what might be termed natural culture 
of the germ; abundance of body vermin of all kinds ; 
abundance of other vermin, such as rats and mice, which 
serve as multipliers of the virus ; carelessness about 
personal cleanliness, about wounds of the hands and 
feet, about clothing, and about food, dishes, and water. 
One can understand how in such circumstances the: 
germ has opportunities to multiply and spread. 

Plague, though " catching," is not nearly so infec
tious as are scarlet fever, measles, small-pox, or even 
typhus. Medical men, and even nurses, in e-h-an airy 
hospitals rarely acquire the disease, provided they 
have no open wounds anel do not remain too long in 
close proximity tee their patients. In cities the cleanly 
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districts are generally spared. This was well ex
emplified in the late epidemics at Canton and Hong 
Kong, where the airy, cleanly European quarters and 
the relatively clean, well-ventilated boat population 
were practically exempt ; whilst the disease ran riot 
in the adjoining filthy, overcrowded native houses 
only a few yards away. 

The fact that plague can be communicated to the 
lower animals by feeding them on the tissues of 
plague patients and on cultures of the specific 
bacillus, suggests that the disease may be conveyed 
to man in food or drink. Kitasato has found the 
bacillus in the intestinal contents of patients. Water 
or food contaminated with sewage or fecal matter 
may, therefore, be regarded as a possible medium of 
infection. 

It would appear that a certain degree of concen
tration of virus, such as we may assume to exist 
in direct inoculation into wounds, or a prolonged 
exposure to concentrated aerially-borne germs, is 
necessary for successful infection. Germs do not 
penetrate the unbroken epidermis, as proved by the 
impunity with which post-mortem examinations are 
made; but it seems not improbable that in a con
siderable proportion of instances the plague germ is 
introduced through trifling wounds of the feet. It is 
conceivable that such germs as may be lying about 
on the ground, deposited there in the discharges of 
sick human beings or of plague-stricken animals, or 
perhaps growing there in natural culture, may be 
picked up in this way. The frequency with which 
the primary bubo, as will he pointed out, is located 
in the deep femoral glands suggests this. One can 
understand, too, how lice, fleas, bugs, and perhaps 
flies might act as carriers of the virus from person to 
person, inserting it with their bites, or inducing 
scratching and superficial skin lesions through 
which the virus obtains entrance. Yersin found 
that the flies in his Hong Kong plague laboratory 
died in great numbers, their bodies being crowded 
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with the- spe-cilie- bacillus; he injected bouillon con
taining a trituration of one of these* flies into a 
guinea pig, anel the animal presently died with all 
the signs of plague. Sablonowski, wle in lSS-l in 
a measure* anticipated the: discovery of the bacillus 
by Kitasato and Yersin, remarked that during the 
jNIosopotamian epidemic of that year a certain species 
of fly appeared and disappeared concunently with 
the plague ; be' con side reel that this insect was an 
active agent in spreading the disease. 

Plague among rats, etc.— Many observers have 
remarked the great mortality among rats and other 
animals which generally preceele.s and ae-companies 
outbreaks of plague in man. Writing about the 
mortality among rats during the re-cent Canton 
epielemic, Rennie {Chinese Imp. Alar. Customs Car.. 
Aletl. Rep., No. 48) remarks that the Chinese ie 
garde'd this unusual and striking occurrence' as a 
sure indication eif an extension of the epidemic 
From districts of the city where the plague had 
been raging for some time the rats entirely dis 
appeared, whilst they kept on dying in other epiarters 
to which the disease afterwards spread. The: rats, 
he says, would come out of their holes, in broad 
daylight even, and tumble about in a dazed condition 
anel die. Certain Chinese officials took steps to have* 
all dead rats collected; in a very short time one 
oilice-r e-olle-e-teel upwards of 22,<t(H). 

llocher (Chinese Imp. Alar Cast. Ga\. A/ed. Rep., 
No. 1 •)) states that in Yunnan the* mortality among 
the rats is particularly noticeable. Other animals also 
die, he savs ; oxen, sheep, eleer, pigs, and dogs a re
ad attacked at times, the- dog less severely anel 
less freepientlv than the' others. 

Pringle [Brit. Aid. dourn., Aug. 8th, 18yt>) 
says that in Shvrwal, Himalayas, where in lSC-t 
plague was epidemic, the nets quitted the various 
villages in anticipation of the advent of the-disease-; 
and that the people, taught by experience, on seeing 
this e'xodus recognised it as a warning. 

M 
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Clemow, in a valuable paper in the dour tad of 
Tropical Medicine, February, 19(H), points out the 
connection of Mongolian and Siberian plague: epi
demics with the occurrence of the- dise-ase- in a species 
of marmot, called tarbagan (Arctomys lobax), common 
and much hunted in these regions. 

These and many similar facts with regard to 
plague in the lower animals throw important light on 
one of the ways in which the disease is spread ; and 
it seems to me that they have to be reckoned with 
in the future, more than they have* been in the past, 
in devising schemes of eiuarantine, and in attempts 
at stamping out the disease in already affected locali
ties. I consider that the wholesale destruction of 
domestic vermin should go hand in hand with the 
isolation of plague-stricken patients.* 

Age, sex, and occupation have very little influence 
in plague. The youngest children are susceptible; 
old age seems to be to a certain extent protective, the 
disease being rarer after fifty than during adolescence. 
Women, doubtless on account of their remaining 
much indoors in the tainted surroundings, are re
latively more frequently attacked than men. 

Geological constitution of soil appears to have no 
direct influence on plague. 

Atmospheric lemjieratures, if very high or very 
low, seem to have a repressing effect. Thus, as a 
rule, epidemics in Egypt and Mesopotamia declined 

* It is stated that the handling of a rat newly dead of plague 
is fraught with danger ; whereas a rat that has been dead for 
some time anel is cold and stiff m a y be touched with impunity. 
M a y it not be that the fleas of the newly elead rat are still in its 
fur and quit it for the body of the manipulator, carrying oil their 
probosces the bacilli of the disease, which they introeluce when 
they next proceed to feeel on their new host? AVhen a rat has 
been dead for some time and the body is cold, the fleas have 
already forsaken it for another host ; hence the impunity with 
which it may be handled. The fact that the glands of the legs 
are usually the first to become implicated in the majority of cases 
of plague suggests that the virus is generally introeluceel through 
the skin of the feet or legs, which are just those parts most 
likely to be attacked by a flea pickeel up in walking across the 
floor of a room in which plague-stricken rats or other animals 
have died. 
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during the height of tic very hot and dry summer, 
and in Kurope during the- extreme cold of winter. 
(hi the: other hand, plague, on mere than one occa
sion, has llourisheel during a Russian winter; and 
also, as in Hong Kong ree-ently, during the' heat of a 

tropie-al sunumr. On the whole-, the: evielenee points 
to meliorate* temperatures combined with a certain 
elcgive of elampness as being the principal atmospheric 

e.-ondit ion.-, favouring epielemie outbreaks. 
pie cat nni, as regards sea-leve-1, does not directly 

aflee-t the general distribution «»f the disease In
deed, mountain tribes, probably on account of their 
poverty anel sepialor, are* peculiarly liable to epidemics. 
In houses the ground floor is more* dangerous than 
the upper storeys. 

The extension of plague, epitleniics is peculiar, 

and in many respects resembles that of cholera. 
It follows trade routes. Sometimes it spreads 
rapidly from point to point ; more generally it 
creeps slowly from one village to another, from 
one street e>r one house: to another. Sometimes it 
skips a house, a village, or a district to appear there 
later. Particular houses, and even particular floors 
of house's (Lowson), may be infected, whilst those 
in the neighbourhood are free from the disease. 
Manifestly its extension depends more on place 
infection than on direct transmission from person to 
person. 

Symptoms.—Incubution fie nod.- -Symptoms of 
plague begin to show themselves after an incubation 
period of from two to eight clays. It is said that 
in certain very rare instances the incubation period 
may extend to as much as fifteen days. It is also 
said that in highly malignant epidemics the disease 
may declare: itself within three or four hours from 
the time of e*\posure to infection. 

Prodromal stage.—In a certain, but small, pie-
portion of case*s there* is a prodromal stage charac
terised bv physical and mental depression, anorexia, 
aching «*f the limbs, feelings of chilliness, giddiness, 
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palpitations, and sometimes dull pains in the groin 
at the seat of the future bubo. 

Stage of invasion.—Usually, however, the disease 
sets in somewhat suddenly with fever, extreme lassi
tude, frontal or, more rarely, occipital headache, 
aching of the limbs, vertigo, drowsiness or perhaps 
wakefulness, troubled dreams. Rigor is rarely a 
marked feature; more often the disease is heralded 
by unimportant feelings of chilliness. The face 
quickly acquires a peculiar expression, the features 
being drawn and haggard, the eyes bloodshot, sunken 
and staring, the pupils probably dilated ; sometimes 
the face wears an expression of fear or horror. The 
patient, when he can walk, drags himself about in a 
dreamy sort of way, or he staggers like a drunken 
man. There may be nausea and vomiting ; in some 
instances there is diarrhea. 

Stage of fever.—The stage of invasion may last 
for a day or two without a serious rise of tem
perature occurring. Generally, however, it is of much 
shorter duration ; or it may be altogether wanting, 
the disease developing abruptly without definite rigor 
or other warning, the thermometer rising somewhat 
rapidly to 103° or 104°, or even to 107", with a corre
sponding acceleration of pulse and respiration. The 
rise of temperature is more gradual than is usual in 
malarial fevers. The skin is now dry and burning, the 
face is bloated, the eyes are still more injected, sunken 
and fixed, the hearing is dulled. The tongue is swollen 
and covered with a creamy fur, which rapidly dries 
and becomes brown or almost black ; sorties form on 
the teeth and about the lips and nostrils. Thirst is 
intense, prostration extreme, the patient from utter 
weakness being hardly able to make himself heard. 
Sometimes the patient becomes delirious ; more 
generally he sinks into a state of typhoid stupor and 
prostration, perhaps picking the bedclothes or trying 
to catch imaginary objects. The delirium is some
times wildly furious, sometimes fatuous, sometimes 
of a low muttering type. Coma, convulsions—some-
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tone-, ot ;i tetanic character, retention of urine, 
subsultiK tenelinurn, and other nervous phenomena 
may oecui-. Vomiting is in certain eases very fre-
epient ; some are eonstipateel, others have diarrhu-a. 
The spleen anel liver are usually both enlarged. 
Crine isse-antv, but rarely contains metre than a trace 
of albumin. The pulse*, at first full anel bounding, 
in the majority of cast's rapidly loses feme, becoming 
small, frequent, fluttering, elicrenic, intermittent. In 
the later stages the he-art may be dilated, the first 
sound being feeble or absent. In many, as death ap
proaches, there may be a e-ertain amount of cyanosis. 

Singe of adenitis.—In from about two-thirds to 
nine tenths of the- cases, some- time between the- first 
few hours anel the: fifth day, gene:rally within twenty-
four hours, the characteristic bubo or buboes develop. 
Csually (in 70 per cent.) the bubo forms in the groin, 
most frequently on the right side, affecting one or 
more of the femoral glands ; less frequently ('20 per 
cent.) it is the axillary glands, and still more rarely 
(10 per cent.), and most commonly in children, it is the 
glands at tin: angle of the lower jaw that are affected. 
The buboes are usually single; in about one-eighth 
of the: case's, however, they form simultaneously on 
both sides of the body. Yery rarely are buboes 
formed in the popliteal or in the epitrochlear elbow 
glands, or in those* at the root of the neck. Oe-ca-
sionallv buboes occur simultaneously in different parts 
of the body. 

The buboes vary considerably in size. In some 
instances they are- no larger than a walnut ; in others 
thev attain the size of a goose's egg. Pain is ofte-n 
very severe ; on the other hand, it is sometimes hardly 
complained of. besides the enlargement of the gland 
itself, there is in most instances distinct infiltration 
of the surrounding connee-five tissue. 

Tn a very small proportion of cases what are-
usual lv described as carbuncles, but which are* in 
reality small patches of moist gangrenous skin which 
mav gratlually*involve a large- area (Lowson), develop 
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on different parts «>f tin* integument. These occur 
either in the early stage or late* in the* disease. Some
times they slough anel lead to extensive gangrene. 

In favourable cases, sooner or later, after or 
without the appearance- of the bubo, the constitutional 
symptoms abate with the: setting in of a profuse per
spiration. The tongue now begins to moisten, the 
pulse-rate and temperature to fall, and the mild 
delirium, if it has been present, to abate. The bubo, 
however, continues to enlarge and to soften. After a 
few days, if not incised, it bursts and discharges pus 
and sloughs—sometimes very evil smelling. In rare* 
instances suppuration is delayed for weeks ; and in 
some the bubo subsides after a few weeks, or perhaps 
months, without having broken down. Cemvalescence-, 
when it occurs, sets in some time between the sixth 
and tenth day, although it may be delayed for a 
fortnight or three weeks. Occasionally a pyemie: 
condition with boils, abscesses, cellulitis, parotitis, or 
secondary adenitis succeeds the primary fever. The; 
sores left by the buboes and abscesses of plague are: 
extremely indolent and may take months to heal. 

TIcemorrhages of different kinds are not an un
usual feature in plague. Ecchymotic effusions of a 
purplish or dull red tint, and varying in size from 
a hemp seed to spots half an inch in diameter, are 
very often found scattered in greater or less profusion 
over the skin, especially, according to Lowson, on 
exposed parts of the body and at the sites of insect 
bites or of wounds. Larger patches of cutaneous 
hemorrhagic effusion do occur, but thev are- rare. 
There may be bleeding from the nose, mouth, lungs, 
stomach, bowel, or kidneys. Hemorrhages occur with 
marked frequency in certain epidemics : they are 
regarded as evidence of great malignity. Especially 
malignant are those epidemics in which hemoptysis, 
or pneumonia, is a common occurrence. 

Abortion almost invariably occurs in pregnant 
women ; the fo*tus sometimes shows .signs oi tie 
disease. 
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Pealft limy take place at any time.- in. the course 

of plague Csually it occurs between the third ami 
fifth 1 lay, with symptoms of profound aelynamia, 
lie-art failure, eir perhaps from convulsions, from come 
from internal hemorrhage, or later, from exhaustion 

from prolonged fever or suppuration, or from secondary 
lia-inorrhages. 

On the other haml, in a certain proportion eif 
cases convalescence sets in and proceeds more or 

less rapidly. (Generally it is a ti'dious affair, being 
prolongeel by suppuration, sloughing, and similar 
complications. 

Pestis sidei'ans.—In that type of plague* which 
has acquired the name of pextis siderans the disease 
proves rapidly fatal, death occurring sonic twelve to 
twenty-four hours fremi the onset of the symptoms, 
and before there is time for the development of the-
bubo. 

P n e u m o n i c plague.—This type of the disease, 
which has recently been carefully studied by Childe, 

is especially dangerous as well as deadly: dangerous 
because of the multitude of bacilli which are scattered 
about in the patient's oxpeeloralhm, and because* the 
clinical symptoms are unlike those of typical plague 
anel are apt to be mistaken for some ordinary forms 
of lung disease. The illness commences with rigor, 
malaise, intense headache, vomiting, general pains, 
anel fever. Cough and dyspnea set in, accompanied 

by a profuse watery, blood-tinged sputum. The 
sputum is not viscid and rusty as in ordinary pneu
monia. Moist rales are audible at the bases of the 
lungs, the breathing beeones hurried, other symptoms 

rapidly become worse, delirium sets in, anel the 
patient dies on the' fourth or fifth clay. This is the 
most fatal, anel is said to be* the most infectious, form 

of plague. 
Abortive or larval plague pesti* ain-

hniaiis.) Certain epidemics are distinguished by 
the larger proportion of mild case's, in such, buboes 
form and suppurate or resolve, the associated consti-
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tutional symptoms being comparatively mild or, 
perhaps, altogether wanting. In every epidemic there 
may be cases in which the patient is able to be about, 
having little, if any, fever, and apparently being little 
inconvenienced by the disease. Such cases, however, 
may collapse suddenly. 

The occurrence of epidemics of bubo with little 
or no constitutional symptoms, which precede and 
follow true plague, has already been alluded to 
(p. 173). These cases are of great importance in 
their bearing on the spread and prevention of tho 
graver disease. 

Relapses, though rare, do occur and arc dan
gerous. 

Mortality.—The case mortality varies in different 
epidemics. It is usually greatest at the beginning 
and height of the epidemic. Disregarding those mild 
epidemics just alluded to, the death-rate may be 
anything from 60 to 95 per cent, of those attackcd. 
Much appears to depend on the social condition of 
the patient, the attention and nursing available, and 
on the amount of the initial close of virus. Thus in 
the late Hong Kong epidemic, whilst the deaths 
among the indifferently fed, overcrowded, unwashed, 
and almost unnursed Chinese amounted to 93'4 per 
cent., it was only 77 per cent, among the Indians, 
60 per cent, among the Japanese, and 18 "2 per cent. 
among the Europeans ; a gradation of mortality in 
general correspondence with the social and hygienic 
conditions of these different nationalities. 

Pathological anatomy and pathology. 
After death from plague the surface of the body 
presents very frequently numerous ecchymotic spots 
or patches. The number and extent of these vary, 
apparently, in different epidemics. Sometimes--as in 
the recent Hong Kong epidemic (Lowson)- they are 
few and trifling, having their origin, as mentioned, 
principally in insect bites. In other epidemics, ac
cording to their historians, the cutaneous hemorrhages 
have been both extensive and numerous ; hence the 
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name black I k-ath formerly applie*el to this disea-e. 

I In- eharae-teristic bubftes are generally apparent ; 
eiceasionally there are also furuncle's, pustules, anel 

abscesses. bigor mortis is usually moderate ; s-emie-

time's posl-mav/eni muscular contractions, like the.se' of 

cholera, tale place Post-morlcm rise' of temperatine 

is often observed. 1 )ee-oinposition is saiel to set in 
early. 

The brain, spinal e-orel, anel their meninges are 
markedly e*ongesteel, and there' may be an increase 

of subarachnoid and ventricular fluid. There are 
numerous and pronounced puncla crueu/a on the 
brain sections ; occasionally there mav be* considerable 

extravasations etf blooel into the substance of the 

brain (mesocephalon anel medulla eiblongata). 
lechyi noses art: common in all sen-cms surfaces ; 

the* eentents of the: different serous cavities may be: 

sanguineous. Extensive' luemorrhages are occasionally 

found in the peritoneum, mediastinum, trachea, bowel, 

pelvis of kidney, ureter, bladder, or in the pleural 

e-avities. The lung frequently shows evidence's of 
bronchitis anel hypostatic pneumonia; sometimes 

haeiorrhagic infarcts and abscesses are found. The 

right siele of the heart anel great veins are usually 
distemded with feebly coagulated eir tluid blood. 

The liver is congested! and swollen, and its cells 

are elege'iierated. The spleen is enlarged to two or 

three* times its normal size. The mucosa of the ali
mentary canal as a whole is congested, showing here 

anel there punctate ecchymotic effusiems and, eicea
sionally, hemorrhagic eiesions, and even- especially 

about the' ileo-cecal valve ulcerations. 

Similarly the kidneys are congested and may 
exhibit eecbvmoses. both on the surface- ami in the 
pelvis. The perirenal connective tissue also may be 
congesteel and infiltrated. The ureters and the' mucous 
surfae-e of the* bladder are' often found te> be' sprinkled 
with ecchvnioscs, in which cases the e-ontained urine 

is generally bloody. 
Evidence is invariably discoverable of serious 
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implication of the lymphatic system. One, two or 
many of the lymphatic glands are inflamed anel 
swollen. Both in and around the glands there is 
much exudation with hemorrhagic effusion, hyper
plasia of the gland cells, and an enormous multipli
cation of bacteria. The glands of the groin, of the 
armpit, and of the neck are particularly affected. On 
dissection, the superficial buboes are very often found 
to be connected with extensive, deep-seateel adenitis 
extending either through the crural ring or clown the 
neck, and involving the pelvic, the abdominal, or the 
mediastinal glands as the case may be. Section of 
the affected glands will reveal any stage of inflamma
tion from cellular hyperplasia to suppurative soften
ing, according to the period of the disease at which 
death has occurred. In whatever stage during the 
activity of the disease death has taken place, there is 
always evidence of intense hyperemia in, as well as 
around, these glands ; a hyperemia which is specially 
characterised by a marked tendency to hemorrhagic 
effusion. In the earlier stages of the adenitis the 
specific bacillus is found in the lymph spaces around 
the follicles; later, it is found in the follicles them
selves, in the lymph spaces, and in the medullary 
cords (Aoyama). 

If death has taken place at a very early stage of 
the disease, the swelling of the lymphatic glands may 
not be so evident; but it is rare not to find some 
gland or glands that are characteristically affected. 
Occasionally, instead of intense and more or less 
localised adenitis, a milder but more general enlarge
ment of the lymphatic glands of the entire body is 
discovered. Sometimes the lymphatic trunks are 
also markedly implicated in the specific inflammation. 

Diagnosis.—The occurrence of fever and 
adenitis during a plague epidemic must always be 
viewed with suspicion, particularly if the fever 
rapidly assumes an adynamic character. In the 
early stages diagnosis may be very doubtful, es
pecially in pneumonic plague. The discovery of the 
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bacillus in the- glands, blood, sputum, or discharge's 
is the: only thoroughly reliable test. A small quan
tity of the suspected material should be spread em a 
slide, dried, fixed, anel stained with an aniline dye'. 

Shoulel a e-oeeo-bacillus be- found with the character
istic bi polar staining, it should be cultivated by 

Halfkhe's method in broth on which clarified butter 
(ghee-) or eocoanut-oil is floated. From the under 
surface of the oil, if the bacillus be that of plague, 
stalactite like growths of bacilli will form. When-

disturbed, the stalactite growths break off and fall 
in snow-like- flakes to the bottom of the* vessel. X n 
other known bacillus behaves in this way. 

Prophylaxis.—The prophylaxis of plague, as of 
other infectious diseases, has to be considered from 
the standpoint of the community and from that of 

the inch vie lual. As regards the former, it includes 
measures for preventing the introduction of the 
virus, of preventing its spieael if introduced, and for 
securing its destruction. 

Ipiuruutinc- -All systems of land or sea quaran
tine directed against plague should take- e-ognisance 
of the facts that the-incubation period of the disease 
may extend to eight days, and that plague affects 
certain of the lower animals as well as man. Seven 
clays is the minimum period that shoulel elapse 
between the time of departure from an infected 
place, between tie, date of the last death, and between 
the arrival of a ship or batch e>f travellers with cases 
eef plague in progress among them, and free- pratique. 
Moieover, as Kitasato has shetwn that the specific 
bacillus persists in the bodies of those who have 
recovered from plague for tit least three weeks from 
the- cessation e»f tic active disease*, convalescents 
should be isolateel for a month before' thev aie 
allowed to mingle with an uninfected community. 

Although Kitasato has stated that the' plague* 
bae'illus perishes in four days when dried on cover-
glasses and preiteeted from sunlight, and in from 
three to tour hours when exposed te> sunlight, ex-
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perience has shown that uneler certain conditions, as 
yet unknown, it will survive outside the body for a 
very much longer period. There is a considerable 
mass of evidence tending to show that clothes, skins, 
textile fabrics, and other similar materials, may 

preserve the virus in an active state for several 
months. Such ax-ticles, therefore^ coming from an 
infected district, more especially if there is any 
suspicion that they have been soiled by, or have 
been in proximity to, plague patients, should be 
destroyed or thoroughly disinfected. 

In ships coming from an infected port the rats, 

mice, and suchlike vermin should be destroyed, 

thrown overboard and sunk before harbour is 
entered. 

Kitasato found that bouillon cultures of the 
bacillus were killed in half an hour by a temperature 

of 80° Cent., and in a few minutes by steam at 100' 

Cent. Growth of the bacillus did not occur in 

cultures after exposure for one hour to a 1 per cent. 

solution of carbolic acid. The bacilli are also killed 

by a three hours' exposure to milk of lime. These 

facts serve as a guide to suitable disinfectants ; of 
which the best and most practicable are steam, 1 in 

1,000 corrosive sublimate in carbol-sulphuric acid, 

lysol, chloride of lime in 1 per cent, solution, and 

carbolic acid in 5 per cent, solution. 

In the event of plague breaking out in a com 

munity, so soon as the disease is recognised, and 

provided it be feasible—as in the case of small, 

isolated villages, a double military cordon should be 

drawn around the implicated district, and the strictest 
isolation maintained. The patients should be rigidly 

isolated in special hospitals, the houses which they 

had occupied thoroughly disinfected and temporarily 
evacuated, or, better still—especially if insanitary 

and of small value—destroyed by fire. The clothes 
and bedding of all patients should be burned. The 

dead, with as little delay as possible, should be 

buried in deep graves or cremated. Isolated obser-
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vation camps should be organist-el in whie-h " sus
pects '' and "contacts'' may be segregates! for a 
time' e-epial, at best, to the incubation poriexl of the 
disease. Ibtts anel niie-e. shoulel be poisoned or other
wise: destroyed, anel their bodies burned. besides 

such special measures, general sanitation shoulel be 
scrupulously carried out. The' diffusion of plague by 
railways must be carefully guarded against. 

In India the compulsory inspection of till dead 
bodies prior to burial has been found a valuable 

measure for discovering infected houses anel locali
ties. 

In all efforts to control the introduction and 

spread of plague, cases of pes/is ambtdaus must be 
sought out and treated with as much respect as the 
more virulent forms of the disease. 

It is very questionable if in practice any system 
of rigid quarantine, no matter how carefully devised 

and theoretically perfect, is ever absolutely protective. 
Its working is necessarily at the mercy of a large* 
number oi individuals any one of whom, either from 
incompetence or from dishonesty, may permit its 
regulations to be broken through. Even if the 
introduction of plague* by man could be prevented 

in this way, it is difficult to see how its introduction 
by rats or mice could be effectually guarded against. 
Quarantine may, and doubtless does, keep out a pro
portion of the infeetc-el, and to this extent it eloes 
some good; but it must be combined with careful 

general sanitation, with thorough disinfection, with 
the* destruction of all discharges and fomites, with 
the speedy eliseovery and isolation of the sick, with 
the evacuation of infected houses and even of neigh
bourhoods, and with tie wholesale destruction of 
vermin. These latter things English oxporii*nce has 
shown to be far more effective than any system of 
quarantine ; it was only in deference to Continental 
vie*ws that quarantine, in the ancient sense of the 
worel, was practised in Great Britain against plague 
anel another disease* yellow fever. A rational 
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quarantine, plus rational plague measures, is what 
is wanted. 

Destruction of vermin a n d other mea
sures in anticipation ot the iiitrodmrlioii oi 

plague virus.—Considering the well -established 
facts that rats tire* specially susceptible to plague, 
that in many epidemics they have been attacked 
weeks before: the disease has shown itse'lf in man, 
that tleir habits bring them into intimate association 
with man, there can be little* doubt that these 
rodents play a very important part in the diffusion 
of the* introeluced virus (Simond). This being the 
case, it is reasonable to believe that if the rats were 
destroyed the' risk from the introduction of a case of 
plague, whether by man, rat, or fomites, would be 
very much reduceel in any community in which this 
measure had been carried out. It is curious that 
sanitarians have not more emphatically insisted on 
the- practical importance of acting on this. The 
responsible authorities of all towns and villages in 
active communication with plague centres should, in 
anticipation of the possible advent of the infection, 
see to the destruction of all rats in their districts, in 
addition to instituting the ordinary measures for 
dealing with overcrowding, food and water supply, 
domestic and municipal cleanliness. The destruction 
of rats is a cheap measure in comparison to the costly 
sanitary fads that in India and elsewhere have so 
signally failed to arrest epidemic plague. 

Personal prophylaxis.—As regards the indi
vidual all unnecessary visits, either to plague patients 
or to plague neighbourhoods, should be avoided and, 
if possible, prevented. The attendants on the sick, 
especially, ought to take care that the ventilation of 

the sick room is thorough, that cubic space is abun
dant, and that the utmost cleanliness is practised. 
Nurses must not hang over patients unnecessarily; 
they must also be careful to seal up and cover any 
wounds, no matter how trifling, they may have on 

their hands ; they must go into the open air frequently, 
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and not re-main in the wards teio many hours at a 

stretch ; they must employ disinfectants freely on 
themselves anel on the excreta of their patients, 
anel u>«* a disinfectant mouth wash from time to 
time ; they must be careful to wash hands ami face: 
before: eating ; and they must never partake of food 

or drink in the ward or sick-room. P>v carefully 
observing these; common-sense' prec-atitiems the risk 

in nursing plague patients is very much reduced, 
and is certainly •very much less than that attending 
the nursing of ease's of typhus exantleinaticus. To 

obviate' risk from wounds and to prevent the ace-ess 
of lie-as and similar suctorial insects, those engageel 
on plague: duties shoulel wear boots and have the- legs 
protceted by trousers tied tightly round the ankles, 
or, better, by puttie's. Leather glove's are advisable 
if there is much handling of furniture or of anything 

likely to abrade the skin. Hospital work is only 
dangerous when patients are allowed to lie in their 
infee-te.'il clothing, when disinfectants are' not properly 

used, and when attendants are careless, stupid, e>r 

rash. 

Ilafl'kine's inoculations.--During the Bom
bay epidemic Haffkine introduced a system of pro

phylactic inoculation which, apparently, is of real 
value both in reducing the number attacked with 
plague: to the extent of from 77 to So per cent., anel 
also of diminishing the mortality in those attacked 

by 80 per cent. A description of Ilafl'kine's methods 
will be found in the Brit. A/ed. dourn. of June 12th, 
1S.)7 It consists essentially in the subcutaneous 
injection of cultines of plague bacilli killed by heat. 
The reaction is at tines severe, but no grave accielent, 
so far as known, has hitherto occurred. The figure's 
are not so favourable for Mauritius, where inocula 
tion.s ledueed the plague incidence: to the exte-nt of 
do per cent, only, and the mortality in those inocu
lated to 32-9 per cent. The Indian Plague Com
mission reports in favour of these inoculations, but 
re-marks that the- vaccine reepiires more' accurate 
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standardising and more accurate dosage than hitherto 
to secure the best results. 

Lnstig's injections.— Recently (Brit. Aid. 
doiirn., Feb. 10th, 1900) Lustig and Caleotti have 
introduced a method of preventive inoculation which 
apparently obviates many of the drawbacks of Haff-
kine's. They dissolve agar-agar plate cultures of 
Bacillus pedis in 1 percent, solution of caustic potash, 
precipitate the nucleo-proteids so dissolved by weak 
acetic or hydrochloric acid, collect the precipitate, 
wash and dry it in vacuo. This substance can be 
kept apparently for an indefinite time. The dose for 
a man is about 3 mg. Before injecting it subcu-
taneously, it is dissolved in a convenient quantity of 
0'5 per cent, solution of carbonate of soda. Its 
injection is followed by marked local and general 
reaction, and, in the case of the lower animals, by at 
least temporary immunity from plague. 

Treatment.—Hitherto the treatment of plague 
has been mainly symptomatic. In attempting to 
relieve symptoms the asthenic tendencies of the 
disease must ever be borne in mind, and depressant 
remedies of all kinds carefully avoided. 

During the earlier stages, when headache and 
perhaps high fever are urgent, much relief may be 
obtained from ice bags to the head and neck. If 
it be deemed advisable to attempt to lower tem
perature, sponging of the body every hour with warm 
water is a much safer measure than the employment 
of such antipyretics as antipyrin and similar drugs. 
Vomiting, according to Lowson, is usually relieved by 
a full dose of calomel followed by a saline. If this 
does not succeed, or if diarrhea be present, he recom
mends ice pills and an effervescing mixture contain
ing morphia and hydrocyanic acid. Sinapisms to 
the epigastrium are also useful. Later, when the 
pulse begins to fail, the same authority recommends 
strychnia, with or without carbonate of ammonia, in 
preference to digitalis or strophanthus. Strychnia, 
he says, should be used as a routine treatment, 
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and coiniuoiiieel early in the' di-ease In ceillapse, 

st iinulants of v arious kinels, including strong ammonia 
to the nost riIs anel ether hypoelermie-ally, an' inelicaf eel; 
they sonie'time-s suce-ee'd in resuscitating a sinking 

patient, (liven with judgment, bovvson found that 
morphia was by far the best hypnotic. A t the- com
mencement one-eighth to half a grain hypoelermically 
relieves suffering and procures sleep ; later, one' eighth 

of a grain suffices. Hyoscine (one- two-hundredth 
to one seventy fifth grain), or chloral (twenty grains) 
anel bromide of potassium (thirty grains) are of 
service' for the same' purpose. Diarrhoea, if urgent, 
i", best treated by intestinal antiseptics, as salol in 
Ingrain eloses every four hours. The buboes in the' 

early stage may !••• treated with applications of 
glycerine* anel belladonna. Shoulel thev become reel 
anel inflamed they must be poulticed and, em soften

ing oerurring, incised and dressed with iodoform. 
Indolent bubonic swellings should be treated with 
iodine liniment. Feeding and stimulation are to be 
conducted on ordinary principles. 

S c r u m therapy.—Yersin, Calnette, and Borrel 
have shown that intravenous, intraperitoneal, anel 
subcutaneous injections of gelatine cultures of plague* 
bacillus mixed with a little* bouillon and heated for 
eme* hour to oS Cent., if e'liiploye-d in doses just short 

of producing a fatal issue-, anel repeated three or four 
times at intervals of fifteen days, render rabbits 
immune to the* plague bacillus. The* heating kills the 
bacillus but does net destroy its toxins which, tit first, 
give' rise to a very smart but, with each repetition 
of the iuje-etion, diminishing reactiem. They further 
found that the serum of an immunised animal, if 
injected into an unprotected rabbit, exercised both an 
immunising anil a therapeutic influence' A n unpro 
teete'el rabbit was inoculated with a virulent culture 
eif the bacillus, and twelve* hours aftervv arils with 
the* serum. The progress of the disease, which would 
otherwise have certainly proved fatal, was at once 
anested and the animal leeeiveied. Thev then 

x 
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immunised a horse by intravenous, injections of living 
virulent cultures. After several injections made at 
intervals (the second after twenty days), they found 
that reaction, from being intense, became shorter and 
less pronounced, and that the serum of the animal was 
now both preventive and curative of inoculated plague 

in rabbits, guinea-pigs, and mice. 
Accounts had led us to infer that the value of 

this discovery had been practically established for 
man. Of twenty-six cases of plague in China treated 
with Yersin's antipest serum, twenty-four are reported 

to have recovered. Further experience in India has 

not confirmed these brilliant results, the serum treat

ment of plague there having, so far, proved a failure. 
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Definition.—Dengue—derived, according to Hirsch, 
from the: Spanish equivalent of " dandy "—is the 
name applied to a speeitie- and highly infectious fever 
peculiar to warm climates. It occurs usually in 

widespread epidemics. Once introduced into a com
munity it extends with great rapidity, affecting a 
large- proportion of the inhabitants ; in these respects 
it resembles influenza, a disease with which it has by 
some been confounded. Dengue, however, differs from 

influenza in many respects, chiefly in being attended 

with a well-marked rubeoloid eruption and peculiarly 
severe rheumatic-like pains in the joints and limbs, 
and in not being accompanied or followed by pul

monary and other serious complications. 

ideographical distribution and mode of 
spread.—Most parts of the tropical world have 
been visited at some time or another by dengue. 
From a study of the dates of the various epidemics, it 

would seem that there is a tendency for it to assume 
pandemic characters about once in every twenty years. 
The hist great wave occurred in the early 'seventies. 
Perhaps of all places in the world it is most fre

quently met with in the West Indies. 
Becently dengue has appeared in Syria, Asia 

Minor, on the /Egean shores of Greece and Turkey, 
anel in North Queensland, Australia (1895-D7). 
Early in the century it was seen in America, as far 
north as Charleston and Philadelphia in the United 
States, and as far south as Sao Paulo in the Brazils. 

Like* other infectious diseases dengue tends to 
advance along trade routes and lines of communica
tion. Thus, starting from Zanzibar, the epidemic of 
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, . . T Thence* it trav«*lle'd to 
1870 73 hrst reaehe, Aden. U < h 

Sue. on tbe ,me sale aruUto J n ba 
Passing to Smgapog, ̂ ^ ^ t h e s a m e t i m e 

Cochin China and Clnna, spieauui-, «\u. 
to tbe islands of the Eastern Arcbipelaga From 
India it was carried by the coolie ships to Mauritius 
and Reunion in 1S73. _ 

A n epidemic which I witnessed in Amoy (18/2) 
illustrated very well a characteristic feature of dengue 
epidemics—namely, the peculiar suddenness of their 
rise and extension, and the general prevalence of the 
disease in an affected community. I am under the 
mark when I say that in this particular epidemic 
quite 75 per cent, of natives anel foreigners were 
attacked within a very few weeks. All ages and 

occupations, both sexes, and people in every condition 

of life, were alike subject to it. About the first week 

in August I heard that a peculiar disease had appeared 

in the town • by the end of the second week the cases 

were numerous, whole families being prostrated at a 

time. A week later the cases were still more numer

ous, and by the end of the month so general was the 
disease that the business of the town was seriously 
interfered with. By the end of the following month 
—that is to say, in about eight weeks from the first 
appearance of the epidemic—all the susceptible ap
parently had passed through it, and, so far as Amoy 
residents were concerned, the disease was at an end, 
cases only occurring for a few weeks longer in visitors 
from unaffected districts. This course seems to be 
fairly typical of all.dengue epidemics. 

JEtiology.—Germ.—Nothing is known as to the 
virus of this disease. Doubtless it is similar in its 

nature to that of all the other exanthematous fevers 
diseases to which dengue is manifestly intimately 
allied. 

Influences of meteorological conditions. W h e n 
dengue spreads beyond its ordinary tropical limits 

as, for example, in the epidemics of Philadelphia and' 
Asia Minor, the extension occurs only during the 
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hottest part of the year—in the late summer and 
early autumn. Hitherto, such epidemies have been 
arrested on the* approach of winter. Even when 

occurring within the tropics, dengue prevails princi
pally, though not exclusively, during the hottest part 
of the- year. High temperature seems, therefore', tube 
erne of the conditions it demands. 

Epidemics occur indifferently during the elry or 
the rainy seasons, the hygrometric e-ondition of the 
atmosphere being without manifest influence. 

Usually a coast disease.—It would appear that 
dengue, like yellow fever, prefers the coast line and 
the deltas and valleys of great rivers to the interior 
of e-ontinents. There are many exceptions to this 

rule; in 1S70-73 it spread all over India. The 
elistribution and concentration of population on the 

sea-board and along rivers, and the freedom of com
munication between communities so located probably 
determine this preference for such localities. 

As a rule, elevated places enjoy a relative 

immunity ; if the disease is introduced into such 
len'alities, it does not spread. To this, again, there 
are- exceptions, for the Syrian epidemic referred to 

pievaih'd in certain spots -1,000 to 5,000 feet above 
the sea. 

Symptoms.—Initial fever and eruption.—An 

attack of dengue may be preceele'd for a few hours by 

a feeling of malaise or, perhaps, by painful rheumatic
like twinges in a limb, toe, finger, or joint. Usually 
it sets in epiite suddenly. A patient, describing his 
experience, said that in the morning he got up feeling 
epiite well, but before he could complete his dressing 
he was so prostrated by pain and fever that further 
exertion was impossible', anel he* had to crawl back tei 
heel acain. Similar stories, illustrative of the sudden-
ness of incidence of the symptoms, circulate during 
every epidemic of dengue. Sometimes the fever is 
ushered in bv a feeling of chilliness or even by a 
smart rigor ; sometimes a dee}) flushing on the face is 
the first sign of the- disease. 
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However introduced, fever rapidly increases. The 
head and eyeballs ache excessively, and some limb 
or joint, or even the whole body, is racked with 
the peculiar stiff, rheumatic-like pains which, as the 
patient soon discovers, are very much aggravated by 
movement. The loins are the seat of great discomfort, 
amounting in some cases to actual pain ; the face— 
particularly the lower part of the forehead, round the 
eyes, and over the malar bones—becomes suffused a 
deep purple ; and often the skin over part or the 
whole of the body, and all visible mucous surfaces are 
more or less flushed, that of the mouth and throat 
being sore from congestion and perhaps from small 
superficial erosions. The eyes are usually much 
injected; very often the whole face is bloated and 
swollen. This congested erythematous state of the 
skin constitutes the so-called initial eruption. 

These symptoms becoming in severe cases rapidly 
intensified, the patient, in a few hours, is completely 
prostrated. His pulse has risen to 120 or more; his 
temperature to 103°, in some cases to 105°, or even 
to 106° H e is unable to move owing to the intense 
headache, the severe pain in limbs and loins, and the 
profound sense of febrile prostration. From time to 
time the skin may be moistened by an abortive 
perspiration, but for the most part it is hot and dry. 
Gastric oppression is apt to be urgent, and vomiting 
may occur. Gradually the tongue acquires a moist, 
creamy fur which, as the fever progresses, tends to 
become dry and yellow. 

Defervescence.—In this condition the patient may 
continue from one to three or four days, the fever 
declining somewhat after the first day. In. the vast 
majority of cases this, the first and most acute 
stage, is abruptly terminated about the end of the 
second day by crisis of diaphoresis, diarrhoea, diuresis, 
or epistaxis. W h e n epistaxis occurs the relief to the 
headache is great and immediate. On the occurrence 
of crisis the erythematous condition of the skin if 
it has not already disappeared, rapidly subsides. In 
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a proportion of cases, and particularly in certain 
epidemics, crisis docs not occur, the fever slowly 
dec-lining during a period of three or four clays. Thus 
the urgent symptoms abate', and the patient rapidly, 
or more slowly, passes from what, in many cases, may 
be described as the agony of the first stage to the 
comparative calm and comfort of the second. 

The interval.—When the second stage is estab
lished and the thermometer has sunk to normal, 
the patient is sufficiently well to leave his bed and 
even to attend to business. A n occasional twinge in 
the leg, arm, or finger, or a tenderness of the soles 
of the feet, and perhaps giddiness in walking, may 
remind him of what he has gone through and warn 
him that he is not quite well yet. But the tongue 
cleans, and the appetite and sense of well-being return 
to some extent. 

Terminal fever and eruption.—This state of 
comparatively good health continues to the fourth, 
fifth, sixth, or even to the seventh day counting from 
the commencement of the illness. Then there is 
generally a return of fever, slight in most cases, more 
severe in others ; it is usually of very short dura
tion—a few hours. Sometimes this secondary fever 
does not occur ; often it is overlooked. With the 
recurrence of the: fever an eruption of a roseolar 
charaeter appears. The pains likewise return, per
haps in more than their original severity. Though 
the fever subsides in a few hours, the eruption, at 
times very evanescent, may keep out for two or three 
clays longer, to be followed very generally by an 
imperfect furfuraceous desquamation. It seldom 
happens that the fever or pains at this stage keep tie-
patient in bed, although that is the best place for him 
if a comfortable and speedy convalescence is desired. 
Barely, in this secondary fever, eloes the thermometer 
rise to 103° The temperature falls rapidly to below 
the normal line 011 the setting in of diaphoresis, 
or diarrha*a, or of some form of crisis. 

Characters of the eruption.—The terminal eruption 
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of dengue possesses ve-ry elefinite- characters. It is 
absent in a very few cases only ; in many eif those: 
cases in which it is suppose-d to be absent, being 
slight, it is overlooked. As stated, the eruption is 
roseolar in character. It usually commences on the 
palms and backs of the hands, extending for a short 
distance up the forearms. Its development is often 
associateel with sensations of pricking and tingling. 
On the palms of the hand the spots are at first about 
the size of a small pea, circular, dusky red, anel 
sometimes slightly elevated. The eruption quickly 
extends, and is best seen on the back, chest, upper 
arms, and thighs. In these situations it appears at 
first as isolated, slightly elevated, circular, reddish 
brown, rubeoloid spots, from one-eighth to one-half of 
an inch in diameter, thickly scattered over the surface, 
each spot being isolated and surrounded by sound 
skin. After a time the spots enlarging may coalesce 
in places; thus irregular red patches from one to 
three inches in diameter are formed. Or, perhaps, there 
is a general coalescence of spots, isolating here anel 
there patches of sound skin; in this case the islands 
of sound skin give rise, at first sight, to the impression 
that they constitute the eruption—a pale eruption, as 
it were, on a scarlet ground. In a few instances the 
whole integument may be covered with one unbroken 
sheet of red. The rash is usually most profuse on 
the hands, wrists, elbows, and knees, and in these 
situations it is generally coalescent, and there, too, it 
may be detected though absent elsewhere. The spots 
disappear on pressure, and never or rarely become 
petechial. They fade in the order in which they 
appear—first on the wrist and hands ; then on the 
neck, face, thighs and body ; last on the legs and 

feet. 
Desquamation.—Desquamation may go on for two 

or three weeks. In many it is trifling in amount; 
for the most part it is furfuraceous. Rarely does the 
epidermis peel off in flakes of any magnitude : never 
in the broad sheets seen after scarlatina. Often for a 
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'lay eir two ele-septamation is accompanied by intense 
pruritus. 

('ouvalexecnee—In some instances, and in seme 
epidemics, the disease terminates with the fading of 
the- eruption ; appetite and strength gradually return, 
and the patient, after a few clays of debility, feels 
ejuite well again. 

The rheumatoid ftuins. -With most, their troubles 
do not end so soon. For days or weeks some muscle', 
tendon, or joint is the seat of the peculiar pains which 
may become so severe as to send their victim back te> 
bed again. Sometimes, three or four weeks after all 
apparent trace of the disease has vanished, a joint or 
a muscle will be suddenly disabled by an attack of 
this description. This may occur in patients who, 
during the acute stage, suffered little or no pain. A 
finger or toe, or a joint of a finger or of a toe, may 
alone suffer. Of all the joints perhaps the knee is 
most frequently affected ; but wrists or shoulders are 
often attacked, and their associated muscles may even 
undergo considerable atrophy from enforced disuse. 
The soles of the feet, too, and the tarsal articulations 
are favourite sites. 

The* pains of dengue, both those occurring during 
the initial fever as well as those that may be regarded 
as sequela*, are eliflicult to locate with precision ; the 
joints eir muscles affected may be percussed, pressed, 
en moved with impunity. Du Brim locates those 
associated with the- knee in the thigh muscles, which, 
he says, are painful on deep pressure. 

The pains are worst usually on getting out of bed 
in the morning, and on moving the affected part after 
it has been at rest for some time. They are relieved 
somewhat by rest and warmth. Passive movements 
are, as stated, not painful, but any resistance to the 
movement of the limb may cause acute suffering. 
W h e n a muscle is affected the pain is accompanied by 
a sense of powerlessness. 

Other comjilicafions and sequela'.- —Convalescence 
mav be* very much delayed by the persistence of 
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these pains; also bv anorexia, by general debility, 
mental depression, sleeplessness, evanescent feverish 

attacks, boils, urticarial, lichenoid anel papular 
eruptions, and by troublesome' pruritus. Among 
seemele and complications may be mentioned enlarge
ment of the lymphatic glands—particularly the 
superficial cervical, orchitis, possibly endocarditis 
and pericarditis, hyperpyrexia, purpura, and hemor
rhages from the mouth, nose, bowel, and uterus. 
Miscarriage is rare. The urine sometimes contains a 
trace of albumin, but time nephritis does not occur. 

Variability of epidemic type.—Judging from the 

published descriptions, there is considerable variety 
in the symptoms of this disease in different places and 

in different epidemics. Some authors mention swell
ing of one or more joints as a common and prominent 

symptom; others refer to metastasis of the pains, 

enlargement of the submaxillary glands, orchitis, 

mental depression, hemorrhages, and so forth, as 

being frequently present. However this may he, 

the essential symptoms in well-marked cases are the 

same practically everywhere, and in all epidemics ; 

these are suddenness of the rise of the temperature, 
an initial stage of skin congestion, limb and joint 

pains, and a terminal rubeoloid eruption. 

Relapses are not uncommon in dengue, and second 

and even third attacks during the same epidemic 
have been recorded. As a rule, however, suscepti

bility to the disease is exhausted by one attack. 
According to Hare, in the recent Australian epidemic 
the immunity acquired by an attack did not persist 
beyond one year. 

The incubation period seems to be somewhat 
variable. It is certainly not a long one. I have 
seen a case in which it could not have exceeded 

twenty-four hours. Some observers place it at five and 
even seven clays; this, I feel sure, is an over-estimate. 
One to three days seems to be near the truth. 

Mortality.—In uncomplicated dengue the mor
tality may be said to be almost nil (01 per cent., 
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Hare). In the- case of \cy\ young children, con

vulsions and delirium may occur anel cause anxiety ; 
anel in the aged and infirm, and in those suffering 
from chrouh- exhausting disease, an attack of dengue 
may prove a serious complication. Charles deseribes 
a pernicious form which, though rare, was very much 
dreaded in Calcutta. In these cases the lungs became-

edematous, tend the patient, growing drowsy and 
cyanotic, rapidly passed into a comatose condition 
with a tendency to hyperpyrexia, and died. Some 
writers state that the gravity of any given case is in 

direct proportion to the abundance of the eruption ; 
others deny this. 

In Europeans an attack of dengue very often 

leads to a condition of debility necessitating temporary 
change of climate, or even return to Europe. In 
both Europeans and natives the attendant lowering 
of the resistive powers predisposes to other and more 
dangerous diseases, such as malaria, yellow fever, 
dysentery, phthisis, and so forth ; consequently dengue, 
otherwise a benign disease, may become a source of 
public clanger. It is probable that it is in this indirect 
way that the general mortality is increased during a 
visitation of this disease, as has been observed in 

several epidemics. 

Morbid a n a t o m y . — O n account of the low 
mortality post-mortem records are few. Noguei (Arch. 
de A/td. Sav., Dec, 1897), who observed two epi
demics of dengue in Cochin China (181)5 9G), made 
four post-mortem examinations in this disease*. In 

these, pulmonary and intracranial inflammation were* 
the special features. The meningitis amounted to 
adhesions and sero-purulent infiltration of the pia 

mater. 
Diagnosis.- Dengue must not lie confoundcil 

with rotheln, scarlatina, measles, syphilitic roseola, 
influenza, rheumatic anel malarial fevers. A know
ledge' of the distinctive features of these diseases, anel 

the*" fact that dengue is attended with a rash and 
with articular pains, and that it occurs in great 
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and rapidly-spreading epidemics, should prevent any 
serious error in diagnosis. 

Treatment.—Were it possible to secure perfect 
isolation for the individual during an epidemic of 
dengue, doubtless he would escape the disease. Even 
comparative isolation is attended with diminished 
liability. In Amoy, in the epidemic of 1872, those 
foreigners who lived in a more or less isolated sub
urban situation were very much less affected than 
were those who lived in the native town, or than 
those whose occupations threw them much into 
contact with the natives. But though this and 

similar facts point to the theoretical possibility of 
avoiding dengue during an epidemic, in the ordinary 
conditions of life in the tropics prophylactic measures, 
such as they would suggest, are impracticable. 

Like the allied fevers, dengue runs a definite 
course ; therefore it is useless to attempt to cut it 
short. The patient should go to bed so soon as he 
feels ill, and he should keep his room till the terminal 
eruption has quite disappeared and he feels well 
again. Ten days is not too long to allow in severe 
attacks.̂  As in influenza, light liquid diet, rest, and 
the avoidance of chill conduce powerfully to a speedy 
and sound convalescence. At the outset of the fever 
some saline diaphoretic mixture, with aconite-, may be 
prescribed with advantage. If the pains be severe 
and the fever high, antipyrin, or phenacetin, or bella
donna will give great relief. Cold applications to 
the head are comforting. If the temperature rises 
to 105 or over, cold sponging or the cold bath ouo-ht 
to be had recourse to. If the pains continue very 
distressing, a hypodermic injection of morphia will 
afford welcome relief and do no harm. Purgatives 

and emetics should be avoided unless pronounced 
constipation or a history of surfeit, urgently demands 
their exhibition The pain caused by the muscular 
movements entailed by the efficient action of p u r „ a 

fives more than counterbalances any advanta-e the 
latter might otherwise bring. Wine in the* early 
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stage- is not advisable. Kre-hly maele' lemonade- eir 

ici'd water will be found the most acceptable drink 
during the fever. 

For the pains experienced (luring convalescence, 

rubbing with opium or belladonna liniment, gentle* 
massage*, electricity, salicylates, small doses of iodiele 

of potassium anel quinine: have- been advocated. 

Debility or anorexia indicate tonics such as epiinine, 

strychnine, mineral acids, vegetable bitters, and 

change of air. 
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CHAPTEB XfT. 

MALTA OR MEDITERRANEAN FEVER. 

(Fcbris undulans, Hughes.) 

Definition.—Malta fever—a disease probably of 
pythogenic origin, of low mortality, of indefinite 
duration, and of limited geographical range — is 
characterised in its more typical form by, or, rather, 
is made up of, a series of febrile attacks; each in
dividual attack, after lasting one or more weeks, 
gradually subsiding into a period of absolute or 
relative apyrexia of several days' or weeks' duration. 
Each spell of relative apyrexia is followed by a 
period of fever, which is again succeeded by relative 
apyrexia. Common and characteristic complications 

are rheumatic-like swelling of joints, profuse dia
phoresis, anemia, liability to orchitis and neuralgic 

affections. 
The duration of the illness may be anything 

from three weeks to eighteen months. 
Geographiea I distribution.—Malta or Medi

terranean fever is somewhat unfortunately named, 
for we now know that the disease so designated 
is not, as was formerly supposed, confined to Malta, 
or to the Mediterranean even. It is very common 
there, particularly in Malta ; but recent investigations 
by Wright and others have shown that it occurs in 
India, in China, in the West Indies, and in England. 
I have recently seen the disease in a Lascar who, 
apparently, contracted the infection in Bombay. H e 
had the characteristic fleeting joint affection, the 
prolonged irregular fever, the anemia, and his blood 

exhibited the equally characteristic reaction with 
a culture of Alicrococcus melitensis. It is highly 
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probable that the- sane, or a similar, fever eecurs 
111 many other parts of the tropical and sub-tropical 
world, having been confounded hitherto with malarial 
fever or with typhoid. 

As it is extremely prevalent at times in tie 
garrisons of (Gibraltar anel Malta, this disease' is 
specially interesting to bnglish military surgeons. 
Although only oeeasionally proving fatal, it is a 
fruitful source of inefficiency and invaliding. 

History. - - Formerly it was confounded with 

typhoid and malarial fever ; by some it is still re
garded as but a phase of one or other of these'. The 
labours of clinical observers from Marston (1S(i 1) 
to Mae-lean (IS So), and more especially the recent 
bacteriological researches of Bruce, Hughes, (Jipps, 
anel Wright, have established it as a special disease ; 
in future' it must be re-gareled as such. 

S y m p t o m s . Malta fewer begins generally with 

lassitude and malaise, such as we associate with the 

incubation of many specific fevers, particularly with 
typhoid. There is headache, boneache, anorexia, anil 
so forth. At first the patient may go about his work 
as usual. Gradually the daily task becomes too much 
for him, and he has to take to bed. Headache may 
now become intense and, in addition, the patient 
will suffer from thirst anel constipation. At the 
commencement the symptoms, with the exception 
that there is very rarely diarrhcea, resemiblo those of 
typhoid. There are no rose spots, however, then or 
at any subseepient period. There is evidence* in the* 
coated tongue*, the congested pharynx, the anorexia, 
and the* epigastric tenderness, of gastric catarrh ; 
and the occasional cough anel harsh, unsatisfactory 
breathing at the bases of the lungs indicate* some* 
eh'gree of pulmonary conge-stum. There may also be' 
elelirium at night. The fewer is usually of a remittent 
type', the* thermometer rising towards evening and 
falling during the night, the patient beeomingbatled 
in a profuse perspiration towards morning. The 
spleen and the liver, but especially the former, are* 
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somewhat enlarged anel, perhaps, fender. Lumbar 
pain may be* urgent. 

After a week or two of this type of fever, specially 
distinguished by pains and perspirations, the tongue* 
begins to clean, and the appetite to revive ; but, not
withstanding these signs of amendment, the patient 
still remains listless and liable to headache anel 
constipatiem. H e continues feverish and at times 
perspires profusely. Gradually, however, although 
the patient is anemic and excessively weak, sub
jective symptoms become less urgent ; he sleeps well 
now, he has no delirium at night, and he can take 
his food, anel this although the body temperature 
may still range too high. 

About this time the peculiar fleeting rheumatic-
like affection of the joints, so characteristic of the 
disease, shows itself in a large proportion of cases. 
One day a knee is hot, swollen, and tender ; next 
day this joint may be well, but another joint is 
affected ; and so this metastatic, rheumatic-like con
dition may go on until nearly all the joints of the 
body have been involved one after the other. The 
patient may suffer also from neuralgia in different 
nerves—intercostal, sciatic, and so on. Orchitis is an 
occasional complication. In some cases these com
plications are severe and characteristic ; in others 
they may be mild, or absent altogether. In this 
respect the same infinite variety shows itself as in 
other spee-ific fevers. 

Perhaps the most characteristic feature of Malta 
fever is the peculiar behaviour of the- temperature. I n 
a mild case there may be a gradual ladder-like- rise 
through a week or ten days to 103" or 101°, and then, 
through another week or so, a gradual ladder-like fall 
to normal, the fever, which is of a continued or 
slightly remitting type, leaving for good without 
complication of any sort in about three weeks. 

Such mild cases are the exception. Usually, after 
a few days of apyrexia, absolute or relative, the fever 
wTakes up again and runs a similar course, the relapse 
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being in its turn followed by an interval of apyrexia, 

which is again followed by'another relapse- ; 'and so 
on during several months. 

Generally remittent or nearly continued in type, 
m other instance's the fe'ver exhibits distinct daily 
intermissions, the temperature* chart suggesting some 
septic invasion or an orelinary intermittent malarial 
fever. But there' is 1111 local evidence of suppuration 
to be found ; neither, if we examine the blood, is 

the* plasmodium to be discoveteel ; nor is the- quotidian 
rise' of temperature accompanied by any ague-like 
rigor, or at most only by a feeling of' chilliness: 

nor is the disease amenable in any way to quinine. 
Sequela;, mortality, and types—As a rule, 

the* most serious consequences of Malta fever are the 
debility it entails, the profound anemia, the rheumatic-

like pains, and the neuralgie. There is little risk to 
life ; the mortality does not exceed 2 per cent. W h e n 

death occurs it is usually from suddenly developed 

hyperpyrexia ; occasionally it is brought about by 
exhaustion, or by some pulmonary complication 
such as pneumonia. In a few instances the fever 
is of a fulminating type, rapidly ending in death from 

hyperpyrexia. Hughes, who has made an elaborate 
study of this disease, designates such cases " malig
nant." Those cases with well-marked waves of 
fever he calls " undulating " ; those with ague-like 

diurnal fluctuations of temperature, " intermittent." 
The combination of types is infinite, an " undulating 

case sometimes assuming "intermittent" characters, 
or vice versa; malignant hyperpyrexial symptoms may 
supervene in either type and at any period in then-
progress. 

Patliologieal anatomy and pathology.— 
This disease has almost no pathological anatomy. 
The spleen is the only viscus of which it can be said 
that it is distinctly diseased. In Malta fever this 
orga.11 is distinctly enlarged, soft, and diffluent; on 
microscopical examination, the lymphoid cells are 
found to be increased in number. 

http://orga.11
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j-Etiology.—The Micrococcus melilensis.—Most 
important fact of all in connection with the spleen is 
the presence in it of a peculiar bacterium—the Micro
coccus melilensis. For this discovery, made in 1887, 
we are indebted to Major David Bruce, K.A.M.C. 
Unfortunately, the bacterium does not occur—or but 
sparsely—in the general circulation, and therefore 
Bruce's discovery is of little direct use in diagnosis ; 
but pathologically it is of great importance, as it 
enables us to say positively that this so-called Malta 
fever is a distinct disease, altogether different from 
either typhoid or malaria. The organism is present 
in the pulp of the spleen, from which it can be 
separated by cultivation. Bruce found it in this 
way in ten fatal cases. His results have been con
firmed by Hughes, Gipps, Wright, Durham, and 
others. Injections of pure cultures give rise to a 
similar disease in monkeys and other animals, from 
whose blood the micrococcus can be recovered, cul
tivated afresh, and, on injection into other animals, 
again give rise to the disease. In three instances 
inoculation of cultures of the micrococcus into man 
has been followed by the characteristic symptoms of 
Malta fever after an incubation period of fifteen to 
sixteen days. 

The Micrococcus melitensis is somewhat oval in 
shape, and measures "33 micromillimetre in diameter. 
It occurs generally singly, often in pairs, sometimes 
in fours, but never in longer chains. According to 
Gordon (Lancet, March 11, 1899), it possesses one 
to four llagella. It is readily stained by a watery 
solution of gentian violet, and is best cultivated in a 
1J per cent, very feebly alkaline, peptonised agar-agar 
beef jelly, in which, soon after inoculation, it appears 
as minute, clear, pearly specks. After thirty-six hours 

the cultures become a transparent amber ; later they 
are opaque. N o liquefaction occurs. 

Influence of age and residence.—The most sus

ceptible age as regards Malta fever is between the 
sixth and the thirteenth year. Very young children 



AlA E10 LOGY. 2 11 

ami old people are, less freipuently attacked. Length 
of residence chics ret influence susceptibility. 

Influence of season.—In Malta and other places 
whore the disease is endemic this fever occasionally 
assumes an epidemic character. The period of its 

greatest prevalence is the season of lowest rainfall, 
embracing June, July, and August; differing in this 
respect, from typhoid, which, in that island, is more 

prevalent during the three succeeding months— 
September, October, and November. 

local causes.—Great difference of opinion obtains 
both as regards the causes giving rise to this fever, 
and also as to those influencing its prevalence. The 
water supply is blamed by some ; others attribute the 
disease to fecal saturation of the soil, and so on. 
The disease tends to occur in particular houses, 
barracks, and rooms, manifestly originating in limited 
foci of infection. The weight of evidence points to a 
fecal origin of the virus; and also to its diffusion by 

air currents, and not by food or water. There is no 
certainty on these points, nor will there be until the 
habits and haunts of the micrococcus outside the body 

are definitely ascertained. 
Influence of social conditions.—All classes are 

liable to this disease ; the officer and his family as 
well as the soldier in barracks. 

Not infectious. -So far as known, Malta fever is 
not transmitted directly from one person to another ; 
that is to say, it is not directly communicable from 

the sick to the healthy. 
Incubation period.—The period of incubation is 

difficult to fix. Cases have occurred as early as six 
clays after arrival in Malta ; on the other hand, the 
disease' has shown itself as late as fourteen and seven-
teen days after the' subject of it has quitted Malta, 
and perhaps after arrival in England. 

Immunity.—Bruce holds that one attack confers 
immunity from subsequent attacks ; other authorities 
believe that one attack, so far from conferring 
immunity, actually predisposes to subsequent attacks. 
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Diagnosis. -The diagnosis of Malta fever from 
typhoid is a highly important practical matter. It 
is exceedingly difficult in the early stages. Princi
pal reliance has to be placed on the absence of rose-
spots, the absence of diarrhea, the presence of joint 
complications, the sweats, the locality where and the 
season in which it was contracted, and, if available, 
the agglutination ami precipitation test. 

Wright (Lancet, March 6, 1897; Brit. Med. 
dourn., May 15, 1897) has shown that, both as re
gards sedimentation and agglutination, the germ of 
Malta fever reacts to the serum test in the same way 
as, and even more markedly than, Bacillus typhosus. 
A weaker dilution (never less than 1 in 30 or 50) 
than in typhoid must be used. Dead cultures give 
the reaction, and can be conveniently kept in stock 
for diagnostic purposes. 

These observations have been abundantly con
firmed. Birt and Lamb (Lancet, September 9, 1899), 
from a series of valuable observations, conclude that 
important deductions, affecting not only diagnosis 
but also prognosis, may be derived from the behaviour 
of the agglutinating substances present in the blood. 
Their conclusions are, briefly, as follows : (1) Prog
nosis is unfavourable if the agglutinating reaction is 
persistently low. (2) Also if the agglutinating re
action rapidly fall from a high figure to almost zero. 
(3) A persistently high and rising agglutinating 
reaction sustained into convalescence is favourable. 
(4) A long illness may be anticipated if the agglu
tination figure, at first high, decreases considerably. 
The agglutination reaction appears early in Malta fever 
as compared with typhoid; it is available for diagnostic 
purposes by the end of the first week of the fever. 
It persists long after convalescence, often for years. 

After the fever has gone on for several weeks 
diagnosis is, of course, easier ; in the early stages, on 
clinical grounds alone, and apart from the agglutina
tion test, it may be almost impossible. It may be 
that it is only on the post-mortem table that we have 
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the: relative assurance, from the absence of ulceration 
in the ileum, that we have had to deal with a case 
of Malta fever. Tuberculosis, abscess, empyema, 
malaria, and all other causes of continued high 
temperature, have to be carefully excluded in at
tempting a diagnosis. 

Treatment.—Malta and those Mediterranean 
ports in which this fever is endemic should be avoided 
by pleasure- and health-seekers eluring the summer. 
Those who are obliged to live there all the year 
remncl would do well, at this season, to leave the 
towns anel reside in the country. As a matter of 
piecaution, in the euelemie- area the drinking water, 
food, anel drains ought at all seasems to receive special 
attention. 

W h e n tin* diagnosis is suie, it is well to give a 
purge—nem«- better than calomel and jalap—and to 
instruct the attendants to keep the patient's tem
perature systematically below 103° by cold sponging 
with vinegar and water or, if necessary, by cold bath 
or ice varhiusly applied. In view of the* prolonged 
nature of the fever, this measure is one of importance; 
at the same time, such treatment need not be applied 
too energetically, or so as to depress; a fall of 2 or 
3" is all that is desirable. 

Quinine and, on account of the joint affection, the 
salicylates are very generally prescribed. Both are 
useless, if not injurious. Antipyrin and other anti
pyretics are also often given to bring clown tempera
ture ; but the wisdom of employing depressing drugs 
in so chronic and asthenic a disease as Malta fever 
is, to say the least, cpiestionable. Any threat of 
hyperpyrexia is best met as elirectee], namely, by 
early employment e>f sponging, the* wet pack, or, if 
necessary, by the e-olel bath. Sleeplessness may 
demand hypnotics ; headache, if severe1, moderate-
doses of antipyrin; inflamed joints or teste's, the* 
usual local applications; e-oiistipatiem, enemata or 
aperients. In fact, the treatment e»f Malta fever 
resolves itself into a treatment of symptoms. 
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The diet at first should consist of milk ; later, of 
broths and eggs and, if necessary, stimulants. Solid 
food must not be given until all fever has disappeared, 
and the tongue has remained clean for at least ten 
days. Lemonade or lime juice should be given after 
a time ; not merely as a pleasant, thirst-relieving 
beverage, but with a view to averting scurvy—not at 
all an improbable complication if the diet is too 
restricted over a long period. The return to solid 
food must be made with the greatest circumspection ; 
imprudence in this respect may bring on relapse. 

Flannel clothing should be worn and frequently 
changed if there is much sweating. 

Change of climate is not so necessary as in malarial 
affections, seeing, on the one hand, that the disease 
may persist in England ; and, on the other, that it 
may gradually wear out in Malta. It is not desirable 
to move a patient when fever runs high, or when 
debility is very great, or when the cool and healthy 
season in the Mediterranean is at hand. It must 
be considered that at this time winter is approaching 
in England, with climatic conditions very unsuitable 
for a patient who has become anemic and debilitated 
from a long course of fever; at this season he would 
do much better in Malta or Gibraltar. When, how
ever, the case occurs early in the summer, or runs 
over the winter, then, in order to avoid the heat of 
the Mediterranean, change to England, if at all 
feasible and if it can be comfortably effected, should 
be advised. 
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CHAPTER XIII. 

JAPANESE RIVER FEVER — NASHA FEVER—KALA-AZAR — 

TROPICAL TYPHOID—TYPHO-JIALARIAL FEVER. 

THE RIVER FEVER OF JAPAX (.SHIMA MUSHl). 

Definition.—An acute endemic disease running a 

definite course and attended by a considerable mor

tality. It is characterised by the presence on the skin 
of an initial eschar followed by an ulcer, lymphatitis, 
fever, an exanthematous eruption, bronchitis, and 
conjunctivitis. 

History.—This disease was first described by 

Palm in 1878, anel subsequently, and more fully, by 
Baelz ami Kawakami. 

Geographical and seasonal distribution. 
— S o far as known, shima mushi is confined to the 
banks of two rivers on the west side of the island of 
Nippon—the Shinanogawa and one of its tributaries, 
and the Omonagawa. Every spring these riveis in
undate' large tracts of country. Later in the year 
hemp is raised on strips of the inundated district. 
The crop is reaped in July and August, and it is 
solely among those engaged in harvesting and handling 

this that the disease occurs. It is not communicable 
by the sick to the healthy. Although transportable 
in the hemp to a very slight extent, it is only in 

limited spots here and there in the endemic districts 
that the virus originates. 

Symptoms.—After an incubation period of from 

four to seven days the disease usually begins with 
malaise, frontal and temporal headache, anorexia, 
chills alternating with flushes of heat, and prostration. 
Presently the patient becomes conscious of pain and 
tenderness in the lymphatic glands of the groin, arm
pit, or neck. On inspecting the skin of the corre
sponding lymphatic area there is discovered—usually 
about the genitals or armpits—a small ('2 to 4 mm.), 
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round, dark, tough, firmly adherent eschar surrounded 
by a painless, livid red areola of superficial congestion. 
Occasionally two or three such eschars are discovered. 
Although a line of tenderness may be traced from the 
sore to the swollen, hard, and sensitive glands, no 
well-defined cord of lymphatitis can be made out. The 
superficial lymphatic glands of the rest of the body, 
especially those on the opposite side corresponding to 
the glands primarily affected, are also, but more 

slightly, enlarged. 
Fever of a more or less continued type now sets in, 

the thermometer mounting in the course of five or six 

days to 40° or 41° Cent. The conjunctive become 

injected, and the eyes somewhat prominent; at the 

same time a considerable bronchitis gives rise to 
harassing cough. The pulse is full and strong, 

ranging rather low—SO to 100—for the degree of 

fever present. The spleen is moderately but dis
tinctly enlarged, and there is marked constipation. 

About the sixth or seventh day an exanthem of 

large dark red papules appears on the face, tending to 

become confluent on the cheeks. The eruption then 

extends to the forearms, legs, and trunk ; it is less 

pronounced on the upper arms, thighs, neck, and 

palate. Simultaneously with the papules a minute 

lichenous eruption breaks out on the forearms and 
trunk. These eruptions last usually from four to 

seven days; if but slightly marked they may fade in 
twenty-four hours. 

The patients during the height of the fever are 

flushed, and at night, it may be, delirious. They com

plain incessantly, probably on account of a general 

hyperesthesia of skin and muscles. Deafness is also 

a feature. 
As the disease advances the symptoms become 

more urgent; the conjunctivitis is intensified, the 

cough becomes in-cessant, the tongue dries, the lips 

crack and bleed, and there may be from time to time 

profuse perspiration. By the end of the second week 

—sooner or later according to the severity of the 
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.ase—the fever begins to remit, the tongue to 
clean, and, after a few days more, temperature falls 
to normal, and the patient speedily convalesces. 
Diarrhoea or diuresis may occur during the decline of 
the fever. The circular, sharp-edged, deep ulcer left 
after the separation of the primary eschar—an event 
which usually takes place during the second week— 
now begins to heal, and the enlargement of the glands 
gradually to subside. 

Such is the course of a moderately severe case. 
In some instances, however, the constitutional dis
turbance is very slight, although the primary eschar 
may lie well marked and perhaps extensive. On the 
other hand, the fever may be much more violent, and 
complications such as parotitis, mela-na, coma, mania, 
cardiac failure*, or edema of the lungs may end in 
death. Similarly the duration of the disease varies, 
according to severity, from one to four weeks, three 
weeks being about the average. 

Pregnant women contracting shima mushi mostly 
abort and die. 

Tbe mortality in those attacked is approxi
mately about 15 per cent. 

Patliologieal a n a t o m y . — Beyond evidences 
of bronchial catarrh, hypostatic pneumonia, enlarged 
spleen, perisplenitis, patchy reddening of the intestine 
near the ileoeecal valve, injection of the peritoneum, 
and slight enlargement of the mesenteric and super
ficial lymphatic glands, no noteworthy lesions have 
been described. 

jEtiology.—The Japanese attribute this disease 
to the bite of an acarus (locally called aka mushi—red 
insect.) resembling the leptns autumuulis of Euiope. 
Baelz rejects this idea, but does not explain how 
otherwise* the virus is introduced. Men, women, anel 
children are' equally susceptible. One' attack does 
not confer immunity, although it may render sub
sequent attacks less severe. As yet the virus of the 
disease, which doubtless enters in the first instance at 
the site' of the primary eschar, has not been discovered. 
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T r e a t m e n t . — O n the supposition that the disease 
is introduced by an insect, or through a wound of 
some sort, care should be exercised by those engaged 
in hemp culture in the endemic district to protect 
and keep clean the skin, especially that about the 
genitals and armpits. There is no specific remedy for 
the disease; treatment must therefore be conducted 
on general principles. 

NASHA FEVER (NASA, NAKRA). 

Drs. Fernandez and Mitra describe (Trans. First 
lad. Afed. Cong., 1895), under the name of nasha 
fever, a febrile disease which they say is peculiar to 
India, and especially prevalent in Bengal. 

Preceding the fever a peculiar congestion of the 
mucous membrane of the septum nasi shows itself. 
Sometimes this congestion is confined to one nostril, 
sometimes both sides are affected. The pain is in
significant, but the surface of the septum is raised and 
presents a red and swollen appearance, a circumscribed 
swelling about the size of a pea (Mitra) being readily 
recognised. The usual symptoms of fever are present, 
marked constipation and malaise being very prominent. 
Frequently headache and pain in the back of the neck, 
shoulders, and small of the back are urgent. The 
face appears flushed ; there is a feeling of heat and 
clulness about the head, and, according to Fernandez, 
the pupils are contracted. These symptoms continue 
from three to five days, wdien the swelling of the 
nasal mucosa decreases and the fever subsides spon
taneously The swelling never suppurates. In very 

rare cases sudden subsidence of the swelling is followed 

by grave symptoms—high fever, delirium, coma, and 
death. 

One attack predisposes to another, the attacks ap
pearing at more or less definite intervals of a month, 

a fortnight, or a week. Both sexes are liable, but 
females suffer less frequently than males. Children 

are never attacked. After fifty the disease does not 
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occur. Nasha fever is most prevalent between April 

and August, being seldom seen during the winter 

months. 
In the discussion which followed the reading of 

Dr. Fernandez' and Dr. Mitra's papers at the Indian 

Medical Congress, Drs. Roy and Bose refused to 

recognise nasha fever as a special disease, believing 

that the congestion of the nasal mucosa was a common 

occurrence in many febrile diseases in India. 
Treatment.—In milder cases a saline purgative 

suffices. Pricking the swelling in the nostril by a 
needle, or puncture with a lancet, quickly relieves the* 

congestion and fever. Injections of cold water, or of 
some mild astringent, into the netstrils two or three 

times a clay are said to be useful. 

KALA-AZAR. 

Kala-azar (black fever) is the name applied to an 
ill-defined and very eleadly disease prevalent of late* 
years in Assam, in the low-lying malarious district 
between the Brahmaputra and the foot of the Caro 

hills in the Gaolpara district. Commencing in the 
Rungpore district about 1887 as an extension of the 
Burdwan epidemic in Bengal, according to Rogers, it 

crossed the Brahmaputra intei Assam, where it has 
gradually extended its area, depopulating whole 

villages in its gradual but steady advance, and 
seriously augmenting the mortality and interfering 

with the material progress of the country. 
According to Giles, who was commissioned by the 

local government to investigate the subject, kala-azar 
is a slow wasting disease, characterised by great and 
progressive debility ; occasional, though rarely .severe, 

intercurrent attacks of fever ; enlargement of the 
spleen; darkening of the complexion ; and, at the end, 
various dropsical affections. Extreme anemia is a 
constant symptom. Unless during the transient 
fevers, the body temperature is persistently and 
markedly sub-normal. The intercurrent fever anel 
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the enlargement of the spleen he does not regard as 
essential features, but rather as accidental malarial 

complications, such as are to be expected in the 
course of any debilitating sickness in a country so 
notoriously malarial. The darkening of the skin— 

from which, presumably, the disease takes its n a m e — 
he attributes to the leaden tint of anemia enhanced 

by accumulations of dirt on the unwashed and natur

ally dark skin of the native. Giles found the ova 
of Aukylostomum duodenale in the feces of prac

tically all the cases he investigated. Influenced by 
this circumstance, and by the anemia which was so 

marked a symptom in all, he regarded kala-azar as 

being merely a severe form of ankylostomiasis. 

Rogers, on the other hand, after correctly pointing 

out that the ankylostomum is exceedingly prevalent in 

many districts of India in which kala-azar is unknown, 

opposes Giles's views, and maintains that it is but a 

form of malaria indistinguishable in its early stage 

from ordinary malaria. H e found the malaria para

site a constant feature in the blood of his patients, 

and always encountered, post-mortem, marked malarial 

pigmentation of the liver, spleen and kidneys. Rogers 

further asserts that kala-azar is invariably introduced 

into hitherto unaffected villages by someone who had 

contracted the fever in an infected village ; the first 

two or three cases, he says, occur in the same house 

in which the patient has come to live. H e further 

states that the plasmodium of the kala-azar type of 

malaria, being of a nature much more virulent than 

that of the ordinary fevers of Assam, causes a marked 

cachexia in about as many months as the ordinary 

fever parasite does in as many years. H e also con

siders that the germ, by intensification, has acquired 

infective properties, and is capable of passing directly 

from the sick to the sound through the air or through 

the soil. It is difficult to understand, however, how so 

important a biological revolution could be effected in 
the habits of the plasmodium. 

Other writers agree with Giles in denying the 
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malarial nature of kala-azar. Gibbons, for example 

(Ind. Med. Gaz., January, 1890), describes the post

mortem examination of a case, and states explicitly 

that there was no pigmentation of the spleen. 

Ross, who was in 1898 commissioned by the 

Government of India to investigate the subject, con

siders that kala-azar and a similar condition called 

kala-dunkh, are virtually forms of post-malarial 

cachexia akin to, if not identical with, similar condi

tions met with elsewhere in malarial countries. H e 

found that those who subsequently became' the sub

jects of kala-azar, at an earlier stage exhibited all the 

phenomena of an ordinary malarial infection, including 
the presence of the parasite in the blood ; that sub

sequently the parasites disappeared, but that now 
chronic hyperplasia in spleen and liver, with spells 

of quotidian symptomatic fever, supervened, leading 

to profound cachexia and death. I have sten two 
such cases in Englishmen who had been invalided 
from Assam. Both had formerly suffered from 

malarial fever ; in both there was splenic and hepatic 

enlargement, recurring spells of quotidian fever, un
accompanied by parasites in the blood and unin
fluenced by quinine, and attended with profuse 
diaphoresis, profound anemia, darkening of the skin 
and emaciation. One died of cerebral thrombosis, 

the other of exhaustion. Kala-azar may be the 
result of a double infection, the soil for the second 
infection being prepared, so to speak, by the original 

malarial invasion. 
It is evident that much clinical, etiological, and 

pathological work has yet to be devoted to the study 
of kala-azar before its true nature can be definitely 
affirmed. Certain it is that it has no relationship to 
beriberi or to ankylostomiasis, as was once asserted. 

TYPHOID FEVER IX THE TROPICS. 

The existence of typhoid fever in the tropics was 

for long not only ignored but actually denied, even 
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by physicians and pathologists of repute. Formerly, 
the idea of malaria so dominated all views of tropical 
fevers that nearly every case of pyrexia, other than 
those of the most ephemeral description, or those 
associated with the exanthemata, or with manifest 
inflammation, was relegated to this cause. When 
ulceration of the ileum was encountered post-mortem, 
the intestinal lesion was regarded not as the specific 
lesion of the fever but merely as a complication. 
More correct views prevail at the present clay, and 
typhoid now ranks not only as a common disease in 
the tropics but, to the European there, as one of the 
most commonly fatal. Little is known about typhoid 
as a disease of natives, beyond the fact that it does 
attack them ; as a disease of Europeans it is only too 
familiar to the army surgeon in India and to the 
civil practitioner in most, if not in all, parts of the 
tropical world. 

Typhoid fever is, one might almost say, alarmingly 
prevalent among young soldiers and civilians in the 
East. It is very common among them during the first 
two or three years after their arrival. Fortunately, 
the liability decreases with length of residence. Ap
parently a sort of acclimatisation, or rather habitua
tion, to the poison is established with time, just as 
tends to be the case with other organic poisons. It is 
not unlikely that the relative exemption of the native 
races is owing to a like immunising effect produced 
by living in constant contact with typhoid and similar 
toxic agents. O n visiting native cities — Chinese 
cities, for example—one is filled with amazement at 
the state of filth in which the people live, and not 
only live but thrive. The streets are narrow and 
never cleansed ; the common sewer lies beneath the 
flagstones, and through the interstices between the 
stones can be seen the black, stinking slush in the 
sewer. The sewerage is not confined in a well-laid 
cemented drain, but it soaks through the loosely laid, 
uncemented stones, and thoroughly saturates the 
ground on which the tumble-down, overcrowd^ 
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houses are built. Night soil is allowed to remain 
in wooden buckets inside the houses awaiting collec
tion by the soil merchant, who sells it to the market 
gardener and the farmer. Urine is accumulated in 
earthenware jars, and is similarly disposed of. The 
houses are rarely swept and cleaned, hardly ever 
repaired. In every corner are filth and rubbish. 
And yet, in such circumstances—in which the 
sanitarian would inevitably prophesy typhus and 
typhoid—the population seems to thrive. Doubtless, 
where the European would almost surely contract 
typhoid and other filth diseases, the natives have 
obtained an immunity by habituation. In Japan the 
privy is inside the house, under the same roof as the 
dwelling-rooms, and the whole house is generally 
pervaded by a peculiar, mawkish, privy odour. The 
natives do not appear to suffer much from this ; but 
I used to see many cases of typhoid in " globe-trotters " 
who, after visiting Japan, had come to Hong Kong 
with unequivocal symptoms of the disease. In China, 
in Japan, and in India little or no care is taken to 
prevent contamination of the wells with sewage 
matter, and unless foreigners are very careful about 
boiling their drinking water and avoiding bazaar-
made drinks, they are almost sure, sooner or later, to 
fall victims. Typhoid is common also in Cochin 
China, in the Malay country, in Mauritius, in Africa; 
the French have had large experience of it in Algeria 
and their West African possessions ; the British have 
had similar experience in South Africa. It is also 
found in the West Indies, in Nigeria even ; in fact, 
everywhere where it has been properly looked for. 

It would appear that not only is typhoid a common 
disease in the tropics, but that it is also a very virulent 
one, with a death-rate twice as heavy as the death-
rate of typhoid in England. According to my ex
perience in China, not only is the tropical form grave 
from the outset, but it is extremely liable to relapse. 
In England the death-rate is put down at about 
one in eight attacked ; but in India the elaborate 
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and carefully-prepared statistics show a death-rate 
rather over one in three. What with its frequency 

and its high rate of mortality, typhoid in India kills 

more European soldiers than cholera does. 

Besides exhibiting increased virulence, experience 

has shown that as against typhoid those sanitary 

safeguards which are found to be practically sufficient 

in England are by no means so effective in India. 

It would also appear that soldiers on the march 

contract the disease in passing through uninhabited 

country, in spite of the fact that the camp may be 
pitched in spots which, presumably, have never been 

occupied by man before; and although the men may 

have drunk only of water from springs and streams 

that were beyond suspicion of fecal contamination. 

Similar testimony comes from Australia, where 

typhoid has occurred in the back country in lonely 

spots hundreds of miles from fixed human habita

tions. From these data the inference is suggested 

that Eberth's bacillus, under certain conditions of 

soil and temperature, may exist as a pure yet virulent 

saprophyte, for which an occasional passage through 

the human body is by no means necessary. 

Antityphoid inoculation.—Having observed 
that the injection into subcutaneous tissue of the 

human subject of dead cultures of Bacillus typhosus 

conferred on the blood of the individual experimented 

on the power of agglutinating and sedimenting living 

cultures of the bacillus, Professor Wright, in the hope 

that in this circumstance he had grounds for conclud
ing that protection against typhoid might be conferred 

by some system of artificial immunisation, devised such 

a system, and has practised it on a scale sufficiently 

extensive to warrant some conclusions. During 

the Maidstone epidemic of typhoid in 1897, of 200 

individuals, the subject of special observation, 95 were 

inoculated, 105 were not inoculated. None of the 

former contracted typhoid, whereas 19 of the latter 
were attacked. 

In the British Medical Journal of January 20, 
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1900, Professor Wright summarises his latest results. 

Of 11,295 British soldiers in India, to whom his 

observations apply, 2,8-do were inoculated, 8,400 

remained uninoculated. Of the former, 27 at some 

subsequent time had attacks of naturally ae«pared 

typhoid; of the latter, 213 were- similarly attacked; 

the percentages being 0'95 and 2 5 respectively. In 

these attacks 5 of the previously inoculated dieel ; 2d 

of the uninoculated. O n the assumption that the 
whole of the British army in India was inoculated 

and that the foregoing results were maintained, there 

would be an annual saving of over* 1,000 cases of 

enteric and of nearly 200 lives. Full details of the 
method of the preparation and of the clinical effects 

of Professor Wright's inoculations will be found in 

the Lancet of September 19, 18!M>, and the Brit. Afetl. 
•J our it. of January 20, 1900. 

It is not requisite to enter further into the sub

ject of typhoid fever, for although, as I stated, this 
important disease is abundantly common in the 
tropics, it is not properly classifiable as a tropical 

disease; moreover, it is fully dealt with in every text
book on general medicine. It is alluded to here more* 
by way of warning the practitioner in the tropics 
against overlooking it, and against assuming that 

every case of fever he may encounter is malarial. 

TVPHO-M.VLARI.VL FEVEK. 

Some years ago a goexl deal was written and said, 

particularly in America, about what is called " tvpho 
malarial fever." A n idea got abroad—and still exists, 
apparently—that there is a specific disease* which, 
though resembling both, is neither typhoid, mir 
malarial, nor any of the other recognised forms of 

continued fever. There is no doubt that in warm 
climates, besides the known fevers, there are* 
several, if not many, undifferentiated specific fevers. 

But the clinical group indicated by the term " typho-
malarial" is not one of these. Typho-malarial fever 

is an ordinary typhoid occurring in a person who 
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has been exposed to malarial influences, i.e., who 
has become irrfected by the plasmodium. 

It has already been pointed out that the malaria 
germ mav remain dormant for months or even years 
in the body, anel then, on the occurrence of severe 
physiological strain —such as a chill, shock, excessive 
fatigue, and so forth, wake up again, and once more 
multiply and flourish in the blood and give rise to the 
phenomena of malarial fever. It is a recognised 
clinical fact, one familiar to our predecessors and 
much insisted on by them, that any disease process 
occurring in a person who has once had malarial fever 
is prone to take on an intermittent or periodic 
character ; as if the previous malarial infection had 
left a sort of impress of periodicity on the consti
tution. Doubtless this is owing to the fact that 
in individuals with Laveraibs parasite dormant in 
their tissues, the physiological strain implied by the 
presence of active disease paralyses for the time being 
the self-protective power, and the plasmodium is 
once more permitted to multiply and work its mis
chief in the blood. There are few more depressing 
influences than typhoid. Little wonder, then, that 
typhoid in a malarial is often accompanied by clinical 
evidences of a resuscitation of the plasmodium. And 
so it comes to pass that an attack of typhoid in 
malarial countries, or in persons returned from 
malarial countries, is prone to assume some of the 
characters of intermittent or remittent fever. 

Not infrequently, instead of the slowly-increasing 
heaelache, malaise, creeping cold, anorexia, and day-by-
clay ladder-like rise- of temperature, the first sign of 
typhoid in such circumstances is a violent rigor, imme
diately followed by rapid rise of temperature which, 
in an hour or two, mounts to 104° or 105°, to be suc
ceeded in a few hours by profuse sweating and a partial 
remission of fever exactly resembling an attack of ague, 
For the next two or three days these attacks are re
peated, the remission becoming less complete each time. 
Quinine may be given, but, although the rigors and 
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markecl oscillations of temperature are checked, the 

practitioner is surprised and disappointed to find that 

the temperature keeps permanently high, and that 

the typhoid state is gradually developed. Or it 

maybe that a typhoid fever begins in the usual in

sidious way, runs its usual e-ourse for a week or two, 

and then, in the middle of what is regareleel as an 

ordinary typhoid, rigors and temperature ose'illations 

and other malarial manifestations show themselves. 

If quinine is given, these oscillations cease and the 

typhoid resumes its usual e-ourse. Or it mav be that 

it is not until the end of the fever and during con

valescence that these malarial symptoms are developed. 

Several such cases are now on record in which tie 
plasmodium was found in the blood. 

The diagnosis between typhoid and some forms 

of malarial remittent is often exceedingly elifficult, in 

certain cases almost impossible, without the assistance 
of the microscetpe and the' serum test. The principal 

points to be kept in view are, first, the mode of inci

dence of the disease. In typhoid there- is a gradual 

rise of temperature, a daily gain of a degree or so 

during several clays, the maximum not being attained 

for five or six clays ; as against the sharp rigor anel 

sudden rise of temperature through five or six degree's 

in the first few hours in malarial fever. Secondly, 

the characters of the gastric symptoms differ. Thus 

there is bilious vomiting and perhaps bilious diarrho-a. 

tenderness of the liver, epigastrium and spleen, and 
an icteric tirrt of skin anel sclera' irr malarial remittent ; 

in contrast to the abdominal distension, perhaps the* 
iliae- tenderness and gurgling, and the peasoup stools 

of typhoid. Such signs as epistaxis, deafness, and 

cheek flushing in typhoid have a certain weight, but 

skin eruptions in the tropics are of little* aid in the* 
diagnosis of such cases. Prickly leaf, or its remains, is 

present in nearly everyone, sick and healthy, malarial or 

typhoid patient alike; so that rose spots are to be 

found in nearly all fevers in hot weather'. None of 
these signs can be considered as absolutely diagnostic ; 
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all or any of them may be present in typhoid, and all 
or any of them may be present in malarial remittent. 
The only really diagnostic marks are tertian or epiartan 
periodicity, amenability to epiinine, and, above all, that 
supplied by the plasmodium malarie and the Widal 
serum test. In all doubtful cases the plasmodium 
should be sought for; if it is found, the case has 
certainly a malarial element, and quinine is indicated. 
Tf it is not found, and if quinine has not been 
administered and several negative examinations of 
the blood have been made, and if the observer has 
confidence in his skill as a microscopist, the chances 
are the case is one of pure typhoid. Nevertheless, 
if the plasmodium is found typhoid is not necessarily 
excluded, for the case may be one of typhoid in a 
malarial, that is typho-malarial, fever. 

N o one who is proceeding to the tropics to 
practise medicine should fail to familiarise himself 
with the technique for performing the Widal reaction. 
In Europe he can fall back on the bacteriologist; in 
the tropics, as a rule, he cannot do this. 

Prognosis and management.—Remittents 
under suitable treatment we expect to see recover; 
typhoids too often go the other way. A word of caution 
may be given as to prognosis and treatment. In form
ing diagnosis too much weight must not be attached to 
the presence or absence of diarrhoea; constipation is 
much more common in tropical typhoid than in the 
disease in Europe. Diagnosis, therefore, must not be 
too much influenced by absence of diarrhoea, and the 
practitioner must not be led by the presence of con
stipation into giving active purgatives. Purgatives 
are often of the greatest service in malarial remittent; 
but if, in consequence of a mistake in diagnosis, it is 
assumed that a case of typhoid is remittent, and large 
doses of calomel and other cathartics are administered, 
the result may be disastrous. If doubt exists about 
diagnosis, and quinine is given, it will not do a 
typhoid much harm. It is a good rule, therefore, when 
in doubt to give quinine, but to avoid purgatives. 
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CHAPTER XIV. 

HEAT-STROKI". 

THE term " heat-stroke" conveys the suggestion 

that heat is the leading nosological factor in the*, 

various morbid conditions which custom has grouped 
under this and similar names. 

Until irrefutable evidence has clearly demonstrated 
the true cause of any given disease, it is a very grave: 

error to base the name of such disease on some crude 

hypothetical etiological conception. Such a nomen
clature is sure to lead to confusion, to mistakes in 

practice, and to retard progress. There is no better 

illustration of the truth of this remark than that 

supplied by the group of diseases under consideration. 

The expression "heat-stroke" covers several 
distinct, one might say of two of them almost 

opposite, clinical conditions. One of these is heat-
exhaustion, virtually a syncope, which may occur 

anywhere and in any climate; high atmospheric 
temperature, whether natural or artificial, being its 
essential etiological factor. The other, of which 

hyperpyrexia is the most striking clinical feature, 
is a well-defined and possibly specific fever, having a 
peculiar endemicity and assuming at times in the 
endemic area almost epidemic characters. Like-
yellow fever, dengue, tropical elephantiasis anel other 
tropical diseases, this second form of heat-stroke occurs 
only in conditions of high atmospheric temperature; 

but, as with these diseases, it by no means follows 
that, though occurring in high temperature, it is 
caused by high temperature. To obviate confusion, 
and following the excellent example of Dr. L. Sambon 

(Brit. Med. Journ., March 19, 1898), I shall describe 

this disease under its ancient name Sinasts. 
Besides these two well-defined morbid states 

associated with high atmospheric temperatures there 
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is another, but ill-defined, group of heat-stroke cases 

which, to all appearances, result exclusively from ex

posure to the direct rays of the sun. These cases 

might be classified under the term Sun-lraumatism. 
Although not all of them strictly classifiable as 

fever's, iir deference to custom and for convenience, 1 

shall describe these three phases of so-called " heat

stroke " in this place and as a group. 

HEAT-EXHAUSTION. 

Definition.—Sudden faintness, or fainting, 

brought about by exposure to high atmospheric 

temperature. 
dEtiology—The healthy human body, when 

untrammelled by unsuitable clothing, when not 

exhausted by fatigue or excesses, when not. clogged 

by surfeit of food, by alcoholic drinks or by drugs, 

ran support with impunity very high atmospheric 
temperatures. In many parts of the world men live 

and work out of doors in temperatures of 100° or 

even of 120' Many industries are carried on at tem

peratures far above this ; glass-blowing, sugar-boiling, 

feir example. The stokers of steamers, especially in 

the tropics, discharge for hours their arduous duties 

in a temperature often over 150" F. 

When, however, the physiological activities have 
become impaired by disease, especially by heart 

disease, kidney, liver or brain disease, by malaria, by 

alcoholic or other excesses, by fatigue, by living in 

overcrowded rooms ; or when the body is oppressed 

by unsuitable clothing ; or in the presence of a com
bination of some of these, then high atmospheric 

temperatures are badly supported, the innervation 

of the heart may fail and syncope may ensue. 

Chevers, than whom few have had better oppor

tunities of forming a sound opinion, speaking of 

this subject, says : " Numerous as the constitutional 

causes of heat-strokes are, all Indian experience 

combines to show that drunkenness is the chief." 
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The tropical practitioner will do well to bear this 

remark in mind ; it applies not only to heat-

exhaustion, but also to all forms of disease grouped 

under the term "heat-stroke-.'' 

lleat-exhaustion, then, is one form of what, when 

the subject of it happens at the time to be exposed 

to the sun, is calleel "sun-stroke*," or when the patient 

happens to be at the time uneler eevcr is called " heat

stroke." In nine cases out of ten this sun-stroke, or 

heat-stroke, simply means syncope ; syncope* caused 

by solar or atmospheric beat, or a combination e>f 
these, acting on a body whose resistance has been 

impaired bv disease1, or by trying unphy-deilogical 
conditions. This form of leaf stroke, conseepiently, 

has no special geographical distribution and no special 
morbid anatomy or pathology. For obvious reasons 

it is most apt to occur in warm weather, and in 
tropical climates ; and on this account its recognition, 

prevention, and treatment, have special claims on the 

students of tropical medicine. 
S y m p t o m s . - -When attacked with heat-ex

haustion the patient feels gidely, and perhaps stag
gers and falls. H e is pale ; his pube is small, soft, 

and perhaps fluttering ; his breathing is shallow, 
perhaps sighing, never stertorous ; his pupils are 
dilated; his skin is cohl ; his temperature is sub
normal ; and be' may be partially, more rarely wholly, 
unconscious. Usually after a short time he gradually 
recovers ; very likely with a splitting headache- and 
feelings of prostration. In a small proportion of cases 
the faint is not recovered from, and death ensies. 

Treatment. - In syncopal heat streike* the patient 

should be laid at once on his bae-k in a cool, airv, ami 
shaded place. His clothes shoulel be looseneel, a little* 

water clashed on his face and chest, ami ammonia 
held to his nostrils. If necessary, a stimulant may 
be given by the mouth, or injected into the* rectum 
or hypodermically. It is a mistake to douche these 
cases too freely. The object is rather to stimulate 

than to depress. 



232 SUN-TRAUMATISM. 

SUN-TRAUMATISM. 

There is a large, ill-defined, and difficult-to-defme 
class of heat-stroke cases, which belong neither to 
the category of heat-exhaustion nor to the very 
definite and probably specific disease described under 
the name siriasis. The morbid phenomena in this 
class of sun-incluced disease are attributable, appar
ently, to a peculiar physical action of the direct 
rays of the sun on the tissues. To this category 
belong, it seems to me, those sudden deaths occurring 
without warning during, and manifestly in conse
quence of, exposure to the sun. Such may have 
been the sudden deaths described by Parkes, 
Maclean, Fayrer and others, in which soldiers in 
the excitement and stress of battle, while oppressed 
with thick clothing and heavy accoutrements and 
exposed to a blazing sun, suddenly fell forward on 
their faces and, after a few convulsive gasps, died. 
In these instantaneously fatal cases the paralysis of 
the heart or respiration seems to be of the nature of 
shock, as from a blow or other sudden and violent 
impression on the encephalon. 

Doubtless, indeed it is a well-known fact, the 
strain undergone in these and similar circumstances 
may in some irrstarrces cause an apoplexy or rupture 
of some description in tissues prepared for such a 
cataclysm by morbid degenerations of long standing. 

Besides these there is another type of case in 
which, after prolonged exposure to the sun, a febrile 
condition is established. This is sometimes of great 
severity, being characterised by intense heaelache, a 
rapid full pulse, a pungent dry skin, intolerance of 
light, sound and movement, and occasionally by 
vomiting. This condition suggests meningeal con
gestion, possibly inflammation. The acute phase may 
be quickly recovered from, or it may prove very 
persistent and last for days or weeks. It may leave 
no injurious effects, or it may be followed by a 
variety of transient or more permanent morbid 
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nervous phenomena. A m o n g the sequehe authors 

have mentioned tremor, loss of memory, amaurosis, 

deafness, various paretic conditions, epilepsy, insanity, 
persistent headache, recurring headache, dyspeptic-

conditions. H o w far these sequele are entirely 

attributable to sun-exposure, or how far they depend 

on independent diseases, as syphilis for example, the 
local cerebral manifestations of which may have-

been provoked, though rrot actually caused, by the 

sun-traumatism, it is not always easy to say. 
The morbid anatomy, as well as the clinical 

symptoms, indicates meningitis as a feature in these 

instances of reputed sun-traumatism. Authors refer 

to thickenings and opacities of the meninges, and 
even to thickening and roughening of the calvarium. 

Many speculations have been advanced as to the 

pathogenesis. Manifestly it is not altogether, if at 
all, a question of caloric, for such effects do not result 
from exposure to the heat of a furnace, however 

intense. There appears to be some special element 
in the solar spectrum capable of injuriously affecting 

the tissues, particularly if they have not become 
gradually habituated to sun-exposure. That some 
such element does exist is proved by the phenomena 
of sun-erythema, of that form of skirr pigmentation 
known as sun-burning, and, possibly, of leucodermia, 
The sensation of distress brought on by exposure to 
a hot sun, which is epiite a different sensation from 
that produced by the heat of a fire, points in tin-
same direction. In this connection we are forcibly 
reminded of the phenomena of the Bontgen rays and 

of their effects on the tissues. 
Treatment.—Patients suffering from sun-trau

matism must be kept as quiet as possible in a cool, 

airy, and darkened room. For a time the heel 
should be kept shaved and cold applied to the scalp. 
The bowels must be fiee, food light and unstimu-
lating, and alcohol in every form strictly forbidden. 
Restlessness and insomnia arc best treated by the 
bromides. For a considerable time the patent will 
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be conscious of loss of memory, and feebleness of 
intellectual power and of the faculty of concentra-
tion. He* may be irritable, liable to headache, and 
extremely sensitive to heat- more particularly the 
heat and glare of the sun. So soon as he is able to 
be inoveel he must be semt to a cold climate, and 
there' remain until all trace of his illness has com

pletely disappeared. Indeed, it is epiestionable if 
the subject of pronounced sun-trauma should ever 
again risk the dangers of a tropical climate; certain 
it is that he should not return to the tropics so long 
as the slightest evidence of cerebral trouble remains. 

For persistent headache and other signs of chronic 
meningitis, courses of the iodides and bromides, 
repeated blistering of the neck and scalp, together 
with careful dieting and general hygiene, should be 
tried. Tn irot a few instances, in spite of the most 
careful treatment, medicinal and climatic, serious 
permanent disease* of the encephalon remains, giving 
rise to various and often incurable! troubles, and, very 
commonly, to distressing intellectual enfeeblcment. 

SI I; I A.SIS. 

Definition. — A n acute disease developing in 
the presence of high atmospheric temperature, and 
characterised by hyperpyrexia, coma, and extreme 
pulmonary congestion. 

Nomenclature.--This is, perhaps, the most 
important of the several diseases covered by those 

loosely used terms—sunstroke, heat-stroke, coup de 
soled, insolation, heat-apoplexy, heat - asphyxia, 
thermic fever, and so forth. As stated, I have 

followed Dr. Sambou in adopting the name Siriasis, 
because this term, whilst it is distinctive, embodies 
no etiological theory ; it has the further merit of 

being the most ancient of the many names applied to 
the disease. 

The geographical distribution of siriasis, 
like that of yellow fever, appears to be remarkably 

-At 
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restricted. It is true that this type, or what passes 
for this type, of disease has been reported as occur
ring in many countries. O n careful examination it 
will be found that a large proportion of the reputed 
cases are really examples <if other diseases, more 

especially of cerebrospinal fever, apoplexy, tubercular 
meningitis, delirium tremens, pernicious malaria, en-
some other phase of acute disease-, but not of true 
siriasis. According to Sambon, hyperpyrexial heat
stroke is rigidly confined to certain low-lying, sea-
coast districts, and to the valleys-of certain rivers. 
It is never found irr high lands, nor above a relatively 
low altitude—600 feet. 

It is unknown in Europe. The endemic areas 
are—in America, the east coast littoral t>f the Cnited 
States, more especially in the* great towns; the Al is-
sissippi valley ; the coast of the Cult of Mexico ; tie 
valleys of the Amazon, and of the ba Plata ; and the 
South Atlantic coast: in Africa, the valley of tie 
Nile ; the coasts of the- Bed See ; anel w low-lying 
part of Algeria, near Biskra: in Asia, Syria; the; 
valleys of the Indus and (binges; Bovver Burma; 
Tonquin; and south-east China : in Australia, the 
Murray River district ; the (Queensland coast ; and, 
possibly, the plains of Sydney. N o doubt, it occurs 
elsewhere in corresponding meteorological and telluric 
conditions ; but, undoubtedly, many large areas ill 
the tropical world, anel especially so the' interior of 
continents, are exempt from siriasis. It is not met 
with on the high seas, although it is well known on 
ships in the narrow, land-lockeel Bed Sea and Persian 

Gulf. 
/Etiology.—Ne-w-come-i'S tit the' e*ndcinic aieas 

and Europeans are more liable than natives etc long 
residents. Apparently, long residence confers a rela
tive immunity, although not an absolute exemption. 

All ages and both sexes are susceptible ; but, 111 

consequence of their habits anel more freepent ex
posure to the predisposing and immediate causes. 
men are more liable to siriasis than are women. 
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Predisposing influences similar to those in heat-

syncope and sun-traumatism powerfully influence 

the liability to siriasis. Amongst these are all 

physiological depressants ; notably intemperance, 

fatigue, overcrowding, unsuitable clothing, malaria, 

acute disease, and also chronic organic diseases of 
the important viscera. 

Siriasis has generally been attributed to a direct 

action of atmospheric or solar heat on the body. 

Many theories of the modus operandi of this assumed 
cause have been advanced. A m o n g these may be 

mentioned superheating of the blood by the high tem

perature of the surrounding atmosphere; paralysis 

of the thermic centres causing (a) over-production 

of heat, or (b) retention of body-heat; pressure on 

the brain by expansion from heating of the cerebro

spinal fluid ; vaso-motor paresis ; paresis of the heart 

ganglia; excess of carbonic acid in the blood; coagu
lation of myosin; suppression of sweat; deficient 

serosity of the blood from excessive sweating, and 
so forth. 

It is well known that neither high atmospheric 

temperature per se, nor high bodily temperature, 

unless the latter be associated with some special 

toxin, gives rise to symptoms at all like those of 

siriasis. Considering these two facts, and at the 
same time the peculiar and capricious distribution of 

the disease, the circumstances that its prevalence 

curve does not always correspond with the atmo

spheric temperature curve ; that the degree of 

prevalence varies in the endemic area from year to 

year ; that it is not most prevalent in the hottest 

years, seasons, or places; that it becomes epidemic 

at times ; that it runs a definite course ; that it may 

relapse; that in many instances it has definite pre

monitory symptoms; that it has peculiar lesions; 

and that it tends to terminate by crisis ; in other 

words, that it behaves like pneumonia or any other 

specific fever, Sambon has, boldly asserted that siriasis 

is a germ disease, like yellow fever or dengue, and, 
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like these, is caused by some organism which demands 

for its development a high atmospheric temperature 

and certain, as yet unknown, local corrditiorrs. Time* 

will show how far this hypothesis is correct. In m y 

opinion it has more in its favour than tiny of the 

many theories that have been base*d orr a purely 

thermic etiology. 

Symptoms.—Though sometimes coming on sud
denly during exposure to the sun, siriasis is very 

often preceded by a distinct prodromal stage It is 

very often developed independently of any direct 

exposure to the sun; not infreque-ntly tie attack 

cones on during the night. 
Among prodomata which may show themselves 

with greater or less distinctness for tin hour or two, 
or even for a day or two, before the full development 
of the attack, may be mentioned great, disinclina
tion for exertion, pains in the limbs, drowsiness, 

vertigo, headache, mental confusion, sighing, anorexia, 

thirst, intolerance of light—sometimes accompanied 
by chromatic- aberrations of vision, suffused eyes, 

nausea and perhaps vomiting, precordial anxiety, 

sometimes a sense of impending calamity, a hys
terical tendency to weep, a very hot dry skin, and a 
quickened pulse. Longmore called attention to ex

cessive irritability of the bladder as a common 
prodromal symptom. This is a valuable and easily 
recognised danger-signal when present, arrd ore the 

significance of which has been confirmed and empha
sised by subsequent writers; it is possible, however, 

that its frequency has been exaggerated. 
Though generally present in greater or less degree, 

and for a longer or shorter time, in many instance's 
these prodromal symptoms are not remarked, tin-
first indication of anything wrong being perhaps a 
short stage of restlessness, or possibly of wild de-
lirium. This brief preliminary stage rapidly cub 
minates in coma, complete unconsciousness, and high 

fever quickly passing into hyperpyrexia. 
Wood thus describes the symptoms of the 
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developed attack :—" All the cases of sunstroke whicl 
have come under m y observation have been ii 
hospital, and represent, therefore, only the severe 
fully-formed disease. The symptoms have been verj 
constant. Total insensibility was always preseni 
with, iir rare instances, delirium of the talkative form 
and still more rarely the capability of being rousec 
by shaking or shouting. The breathing was always 
affected, sometimes rapid, sometimes deep anc 
laboured, often stertorous, and not rarely accom 
panied by the rattle of mucus in the trachea. The 
face was often deeply suffused, sometimes with the 
whole face deeply cyanosed. The conjunctiva wai 
often injected, the pupils various—sometimes dilated 
sometimes nearly normal, sometimes contracted. The 
skin was always intensely hot, and generally, but not 
always, dry ; when not dry it. was bathed in a pro 
fuse perspiration. The intense burning heat of the 
skin, both as felt by the hand and measured by the 
thermometer, was erne of the most marked features oi 

the cases. The degrees of heat reached during life 
was, in m y cases, mostly 108°-109° The pulse 
was always exceedingly rapid, and early in the disease 
often wanting in force and volume ; later it became 
irregular, intermittent, and thready. The motoi 
nervous system was profoundly affected. Subsultui 
tendinum was a very common symptom; great rest 
lessness was also very often present, and sometime.' 
partial spasms or even violent general convulsions 
The latter were at times epileptiform, occurring spoil 
taneously, or they were tetanoid, and excited h} 
the slightest irritation. Sometimes the spinal core 

appeared to be paralysed, the patient absolutely no 
moving." 

Tbe pupils, unless immediately before death, whei 
along with the other sphincters they relax, are con 
ti acted. The reflexes are partially or wholly ii 

abeyance. There may also be, especially in tin 
graver cases, free watery purging, the dejecta, a 

well as the skin of the patient, emitting a peculia: 
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and distinctive mousey olour. The scam v urine 
may contain blooel corpuscles, albumin, and casts. 

Different writers mention a variety of what may 
be described as minor symptoms. They vary in 
different cases, and are by no means always present 
or characteristic. Whether tlese minor symptoms 
are present or not, in siriasis the essential symptoms, 
high fever and profound nervous disturbance, gener
ally associated with insensibility, are' invariably in 
evidence. 

Unless active measures to lower temperature are 
taken early in the progress of the case, and unless 
these measures are vigorously carried out, in the great 
majority of instances eleatb will oecur within a few-
hours, or even minute's, of the onset of insensibility. 
The immediate- cause of eleatb is generally the failure 
of respiration. Barely do case-- linger for a day or 
two. Partial nvovery is sometimes followed by re
lapse. In favourable' ease,-, the disease usually 
terminates by crisis. C«mvnley«-i'nc«' is rapid. 

Mortality.—As might be* supposed, seme types 
of heat-stroke* are* much metre* dangerous than others; 
siriasis infinitely more' so than ordinary heat-ex
haustion. Treatment, if e*arly instituted and judi
ciously carted out, has undoubtedly a powerful 
influence in reducing mortality. Taking one type* 
of leaf-stroke with another, the case meetality among 
English troops in India is about one in four ; in 
the* year \FV±, of 22.°> European soldiers admitted to 
hospital for heat stroke (il died. 

iHorl>i<l a n a t o m y . A notable^ feature* is the' 
early appearance' of rigor mortis. The blood is re
markably fluid, or but feebly clotte*«l. The- venous 
system is gorged, dark fluid blood pouring from the 
phenomenally engorgeel lungs and other viscera 
on section. Both blooel and muscles are- said to yiehl 
an acid reaction more* or le*ss pronounced. The- reel 
blood corpuscles are crenated, ami do not barn 
rouleaux. If the post-mortem examination is made 
shortly after death anel before' decomposition chanter 
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have set in, the heart, particularly the left ventricle, 
will be found to be remarkably rigid ; this rigidity is 
sometimes described as being of woodeny hardness. 
If the examination be made at a later period, the 
muscle of the heart will be found soft airel flabby. 
There may be some venous congestion of the meninges 
of the* brain, but the* brain itsedf shows no important 
vascular, or naked-eye, changes. The intestinal 
mucosa, as well as that of the stomach, is swollen and 
exhibits patches of congestion. 

Pathology.—As may be gathered from the 
remarks on etiology, the pathology of siriasis, so far, 
is irr a very unsettled state, and will continue to be* 
so until the essential cause of the disease has been 
finally determined. 

l>iagnosis.—The presence of high fever is suffi
cient to differentiate siriasis from sudden insensibility 
caused by uremia, by diabetic coma, by alcoholic and 
opium poisoning, and by all similar toxic conditions. 
Cerebral hemorrhage, particularly pontine, may, after 
some hours, be followed by high temperature; but 
here the febrile condition follows the insensibility, 
whereas in heat-stroke the febrile condition precedes 
insensibility. The diagnosis from a cerebral malarial 
attack may be very difficult ; chief reliance has to be 
placed on the history—if obtainable, on the condition 
of the spleen, and, especially, on the result of micro
scopic examination of the blood. Malarial fevers, 
and the early stages of the eruptive fevers in children, 
are very apt to be regarded as heat-stroke, particularly 
if there has been recent exposure to a hot sun. 
Cerebro-spinal fever, so often mistaken for siriasis, 
may be recognised by the occipital retraction, the 
irregular pupils, the frequent occurrence of strabismus, 
the comparatively low and fluctuating temperature, 
the associated herpes, the initial rigor, and its long 
duration. 

Treatment.—In all fulminating fevers, including 
siriasis, occurring in warm climates, if malaria be sus
pected, particularly if the plasmodium be discovered 
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in the blood, quinine should be injected hypodermic-all v 
at once—seven grains or so of the hydrochlorate : this 
dose should be repeated three or four times at intervals 
of four hours. In every case of siriasis, whether it 
has been deemed advisable to administer epiinine• 
or not, attention must at once be given to reduce' 
temperature by such rapidly-acting measures as the 
cold bath, or ice applied in various ways to the head 
and body. Antipyrin, antifebrin, anel till other anti
pyretic drugs are of very little service, even if, in 
consequence of their depressing action em the heart, 
they be not actually dangerous ; in all serious 
cases of siriasis, these drugs must be carefully 
avoided. Chandler (New York Met/ Rec, June oth, 
1897), speaking from an experience of 1U7 cases 
in which the mortality amounted only to twelve, 
gives some excellent directions for the management of 
hyperpyrexial cases. H e directs that the patient be 
placed undressed on a stretcher, the head end of 
which is raised slightly so as to facilitate the escape 
of involuntary evacuations and to provide for drain
age. A thermometer is kept in the rectum. The 
body is covered with a sheet upon which are laid 
numerous small pieces of ice, larger pieces being 
closely packed about the head. Iced water is then 
allowed to drip for thirty or forty minute's on the 
patient from drippers hung at an elevation of from 
five to ten feet. A fine stream of iced water poured 
on the forehead from an elevation will act as a 
stimulant and rouser ; this is a very powerful measure, 
and must not be kept up for longer- than one or two 
minutes. A hypodermic injection of forty minims 
of tincture of digitalis is given as soon as possible, its 
administration being preceded in the ea-e of plethoric 
patients showing much arterial tension (but not other
wise) by a small bleeding. The application of cold 
should be at once discontinued so soon as the thermo
meter in the rectum has sunk to 101" ; and in cases 
of simple thermic fever, in which the temperature 
has not exceeded 106°, when it has fallen to 102 

Q 
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If these powerful antipyretic measures are carri 
beyond this point the fall of temperature may cc 
tinue below the normal, even to as low as 91°, a 
dangerous collapse ensue. On discontinuing the'ic 
sheet, the patient should be wrapped in a blank 
and hot bottles applied to limbs and trunk. Ve 
likely perspiration, a very favourable sign, will th 
set iir. Stimulants may now be necessary. Stryc 
nine, owing to the marked tendency to convulsic 
present in heat-stroke, must on no account 
used as a cardiac stimulant. Convulsions are be 
controlled by cautious chloroform inhalations. . 
eleatb in heat-stroke generally results from failr 
of respiration, Chandler strongly recommends ai 
licial respiration when the breathing threatens 
become suspended ; he claims to have obtained soi 
marvellous results from this expedient. It should 
kept up for half an hour or longer. 

During convalescence great care must be exercis 
to shield the patient from all influences calculated 
provoke relapse. 

PREVENTION OF HEAT-STROKE. 

Iii heat-stroke climates great attention shoi 
be paid to the general health ; if this be not saf 
factory, exposure to the sun and to high temperatm 
must, so far as possible, be avoided. Alcoho 
drinks, gluttony, excess of animal food, too mil 
tobacco smoking, in fact, dissipation of all sorts, i 
especially to be deprecated. Individuals sufferi 
from malarial or other fevers, or from chroi 
liver or kidney disease, run great risk if they i 
careless about exposing themselves to the sun. Viole 
exercise, excessive fatigue, want of sleep, constipatie 
are also to be avoided. 

Clothing ought to be light and loose fitting, f 
under-garment being of thin woollen material. 
going out in the sun the head must be protects 
a wide brimmed pith hat, protecting the temples a 
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neck as well as the top of the head. This hat should 

be lined with some coloured material and so con

structed as to admit of free ventilation around the 

head. A pad of cotton sewn into the back of the* 

coat in such a way as to protect the spine is a wise 

measure, and one adopted by experienced sports

men in India. The phenomena connected with the 

Rontgen rays sugg«*st the possibility that there may 

be solar rays, other than the ordinary heat rays, 

which, although they may be able to pass through 

organic materials, can levertheless be anested by 

metals. If this be- true for tie sun as well as for 

the electric spark, a useful addition to the- sun hat 

would be a thin plate of some light metal placeel 

between the layers of pith constituting the' basis of 

the ordinary solar topee*. A sheet of tinfoil <>r other 
light metal would not perceptibly add to the weight 

of the head-gear. Av white umbrella, lined with 

green, ought never to be despised. Tinteel (smoke 

colour) goggles are* probably a protection, as they 

certainly are a great comfort in mitigating seilar glare. 

Rooms should be kept chirk during the day, anel 
cooled by means of punkahs, thermantidotes, tatties, 

Venetians, and other contrivances. In barracks anel 

ships there must be no overcrowding. In very 

hot weather European soldiers should, if possible, 

sleep under punkahs. Military drills shoulel be 

reduced to a minimum, and take place* in the cool of 

the morning only, and after tbe soldier has had a 
cup of tea or coffee and some light food. Marches 
should be short, interrupted by frequent halts, and 

be got through if possible in the early morning. 

While marching the men ought to be in open order, 
relieved of all unnecessary weights, belts anel cloth

ing, and be well supplied with water. Camps shoulel 

be pitched in cool and airy spots and on turf ami 
under large spreading trees free from undergrowth. 

Double canvas, and grass or boughs laid on the wall 
of the tent will do much to mitigate the temperature 

within. 
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CHAPTER XV 

UNC'LASSED FEVERS OF THE TROPICS. 

THERE can be little doubt but that in the tropics there 
are a number of fevers specifically distinct from any 
of the foregoing, and also from the better-known 
fevers of temperate climates. Such fevers are con
stantly met with and are a perpetual puzzle to the 
conscientious diagnostician. U p to the present, 
little, if anything, of a truly scientific character 
has been clone towards describing, separating, and 
classifying them. Some attempts have been made to 
arrange these imperfectly differentiated fevers on a 
clinical basis ; but, until their causes have been 
discovered and, above all, until they have been studied 
in reference to any possible connection they may 
have with the malaria parasites, with Micrococcus 
melitensis and with Bacillus typhosus, anything like 
a sound classification and description has to be post
poned. So far as known, they are not associated 
with distinctive exanthems or even with distinctive 
visceral lesions : a circumstance which has contributed 
doubtless, to retard our knowledge in a very important 
department of tropical medicine. Another circum 
stance which has retarded progress in this matter is 
the unscientific classification of fevers adopted bj 
our military medical authorities, to which military 

medical officers have been obliged, or have elected 
m great measure to conform. It would seem the 
every case of fever of short duration, as well ai 
those cases which show an intermittent character 
has to appear in the A r m y Returns as " ague.1 

Tins misleading, slovenly, not to say dangerous 
practice, must have had a poweii'ul influence ii 
retarding the study of the pyretology of the tropics 
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at all events by our principal medical pioneers there 

—the army surgeons. 

Recently, Crombie (Trans. First lad. A/at. Cong.) 

has attempted a classification of these fevers on a 

clinical basis, which, so far as it gees, is of distinct 
value. His remarks apply solely to the fevers of 

India; but I can recognise in his descriptions clinical 

forms which I frequently met with formerly in China. 

It is fair to infer from this latter circumstance that, 

if these fevers are found in India and ('hina, they 

probably occur in other warm countries. 

Crombie divides them into simple continued 

fever, low fever, and non-malarial remit
tent. To these I would add yet another which, 

from experience in China, I regard as a distinct 

clinical entity, and which from its peculiar feature I 

would call double continued fever. 
Simple continued fever.—Simple continueel 

fever generally, if not invariably, commences with a 

rigor, the temperature rapidly or more* slowly mount
ing to 104" 10.V, <»r even 10(T There is headache, 

malaise, a white* furred tongue, anorexia, thirst, and 

perhaps vomiting. The fever lasts usually from three* 

to eight days : eecasionally it is prolonged for two, 
three, or four weeks. Crombie remarks that these 

cases are particularly common in towns, anel are-

known locally as Bombay fever, Calcutta fever, and 
so forth. It might be suggested that such fevers 

are mild or aborted typhoid : but in the* cemph'to 

absence of the e-hara.re'ristics of enteric, the- insigni
ficant mortality, and the' ahseire of cnnplh-atie.ns, so 

grave a diagnosis <loe*s not seem to be just bed. It is 
customary to attribute them to heat, chills, .-bange 1.1 
season, acclimatisation, irregularities in diet, exposure 

to the sun, and the like. As to how far tics,- etio

logical speculations art* correct, it is bard to say 
L o w fever—Like the preceding, this tvpe <>t 

fever is not an unusual one among hunneans 111 tie 
tropics. Its characteristics are indefinite duration-

weeks or months, a persistent though slight rise or 
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temperature—rarely above 1015° but never below 
1)0 , anorexia, debility, loss of flesh, and a tendency 
to bilious diarrhoea. It is unrelieved by quinine or 
arsenic ; but it almost invariably responds to a 

change* of air, especially to a trip at sea. 

Non-malarial remittent.—Crombie remarks 
that it is a pity we have no better name for this fever, 
which is of very frequent occurrence in India, and is 
one of the most fatal of the fevers there. Remittent 
is a misnomer, for the symptoms are even less remit
ting than thoM* of typhoid. The temperature runs 

high, touching 104° or 105° for a long part of its 

course. It begins not unlike simple continued fever. 
By some it is considereel a variety of typhoid, not
withstanding the absence of many of the symptoms 

of that disease. Hepatic enlargement and congestion 
are early and constant conditions ; but the spleen, as 

a rule, is not distinctly enlarged. 
" Bilious diarrhrea, in no respect resembling the 

diarrhcea of typhoid, is also a very frequent symptom. 

Quinine—often given in large and repeated doses in 
these cases—is not only not useful but so obviously 

adds t«) the distress of the patient, without in any way 

producing an improvement in the progress of the 

symptoms, that it is very soon abandoned. Mean
while, the- temperature continuing persistently high, 

marked head symptoms, especially delirium of a 
muttering and irritable kinel, come* on, and the 

patient may even, and often does, pass into a con

dition of coma from which he can hardly be roused. 

This condition of persistent high temperature without 

marked remission, a distinctly enlarged and congested 

liver, bilious diarrhcea, congestion on the back of both 

lungs, and a low, muttering delirium, is generally 

reached by the eighteenth to the twenty-fourth day. 

If coma supervenes, the patient frequently dies about 

this period. In more favourable cases, where the 

symptoms are less severe, they may continue for a 

week or two longer. In such the average duration 
of the case is six weeks " (Crombie). 
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Crombie, although he had seen this fever 
Europeans, regards it as being essentially a disease 

natives. It is 
uncommon after 
thirty, but is fre
quent enough in 
childhood. 

Double con
tinued fever.— 
In South China 
I encountered, both 
in A m o y and in 
Hong Kong, a peeu 
liar type of fever, 
apparently of little 
gravity as affecting 
life, but sufficiently 
distressing while it 
lasted. It was 
characterised by an 
initial pyrexial 
stage of from ten 
clays' to a fort
night's duration, 
followed by a stage 
of from three to 
seven days' relative 
or absolute apyrexia 
which, in its turn, 
was succeeded by 
another spell of 
about ten days 
duration of smart 
fever, and then by 
convalescence (Fig. 
35). Both in tin-
primary and in the 
terminal fever the 
evening tempera
ture may rise to 

m 
of 
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104° or 104-fb It might be said that such cases 
were relapses of simple continued fever; but as I 

have, on at least two occasions, seen the same 
succession of events occurring almost simultaneously 
in two patients living in the same house—once in 

husband and wife, and once in brother and sister— 
it seems probable that this is a special form of 

disease, and that the double fever is a constant and 
characteristic feature. In the case of the brother 
and sister the march of their fevers was strictly 
simultaneous, the primary fever, the apyretic in

terval, and the terminal fever occurring in both 
patients on the same days. Beyond a certain amount 

of headache and febrile distress there are no special 

symptoms, so far as I have been able to observe, nor 
any special complications. 

Diagnosis.—The diagnosis of these imperfectly 
differentiated fevers is always a difficult matter, 

specially so during their early stages. Among other 

possibilities that of typhoid, of undulant fever, and of 
malaria, have to be considered. The persistent absence 

from the blooel of the plasmodium and of pigmented 
leucocytes, if vouched for by an experienced observer, 

and the negative results attending administration of 

quinine, together with the absence of marked periodi

city in the symptoms, of pronounced anemia and of 
marked enlargement of the spleen, should be decisive 

against malaria. But, in the present state of our 

knowledge, it is very hard indeed to exclude typhoid 

and undulant fever until the case is well advanced. 

It may be that further experience of the blood serum 

tests will establish their title to be regarded as 

absolutely pathognomonic signs. In this event the 

practitioner will have in his possession an invaluable 

aid in the diagnosis of tropical fevers. A s things are 

at present, in cases in which there is the slightest 

doubt it is an excellent rule to regard all doubtful 
fevers as being possibly typhoid. 

Treatment.—It is well at the commencement 
of doubtful tropical fevers to be as guarded in treat-
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ment as in diagnosis, and to eschew active purgatives, 
to enjoin rest in bed, to place the patient on a bland, 
unstimulating fluid diet, and to confine medication to 
some innocent fever mixture. There is no specific 
treatment for any of these unclassed fevers. Each 
case has to be dealt with on its own merits and 
on general principles. Headache may be relieved by 
cold applications to the forehead, by an ice cap, or-, 
especially if temperature rises high, by sponging and, 
if not otherwise contra-indicated, by occasional doses 
of antipyrin or some similar drug. Tf epiinine, on 
the supposition that the case is malarial, has been 
freely tried, and without benefit, it must not be 
persisted with. As already hinted, "low fever'' shoulel 
be; treated by change of air, and more especially, 
where feasible, by a trip to sea. 
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SECTION II.-GENERAL DISEASES 
OF UNDETERMINED NATURE. 

CHAPTER XVI. 
RERIRERI (KAKKE, HARRIERS). 

Definition.—Beriberi is a specific form of multiple 
peripheral neuritis occurring endemically, or as an 
epidemic, in most tropical and sub-tropical climates 
and, also, under certain artificial conditions, in more 
temperate latitudes. The mortality is considerable, 
death usually depending on heart paresis. 

Historical,—-The special nature of beriberi was 
recognised by the Butch in the early years of their 
inter-course with the East. Eater, it was studied by 
British physicians in India, particularly by Malcom-
sen, Carter, Waring, and Morehead. It was not until 
a more recent epidemic in Brazil that beriberi began 
to receive attention from the present generation of 
medical men ; and it was not until Mr. Anderson, of 
St. Thomas's Hospital and then of Tokio, Japan, Dr. 
Simmons of Yokohama, and Professors Scheube and 
Baelz, also of Tokio, took the matter up that it was 

studied by modern methods, accurately defined, and 
its pathology correctly apprehended. Scheube and 
Baelz were the first to show distinctly that beriberi 
is of the nature of a sperific peripheral neuritis similar 

to that of diphtheria and alcohol, a view which was 
subsequently confirmed and adopted by Pekelharing 
and Winkler, and by many other observers. 

<»cograi»hical distribution. The area of 
the endemic distribution of beriberi is co-extensiv.3 

probably with the tropical and sub-tropical belts; 
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doubtless it exists in many places where its presence 

is not generally suspeeted. Tt is the- scourge' of 

many of the mines and plantations of the Malay and 
Eastern Archipelago. it is apt to break out among 

the coolie gangs engage-el on extensive engineering 

works in the tropics, such as the Panama Canal or 

the Congo railway. It haunts the Dutch army in 

Sumatra, and used to be common enough, until better 

hygienic methods prevailed, in the British armies in 

India. It is at home in many parts of Japan, par
ticularly in her large, low-lying, damp, over crowded 

cites. It o«eurs in China, Manila, the Ive-tern 

Peninsula, India and Africa. It is prone to break
out irr jails, in schools, irr ships. Sometimes, as an 

epidemic wave*, it passes over a tropical country, 

as was the case in Brazil in the early sixties, where 
it still lingers. Sonetines sporadic case's crop up 

here anel there*. Cene*rally, when it appears in a 

community, it attacks large* numbers, picking out 

particular houses anel districts. Eately we had 

an account of a small epidemic among a group of 
Western Australian natives, anel also among Chinese 

on the eastern seaboard of Australia, a continent 
where beriberi was formerly supposed not to exist. 

Similarly, it appeared lately, apparently for the first 
time, in Japanese immigrants in Fiji. A little while' 

ago I saw a case of beriberi from Bake' Nyassa. 

another from the I pper Congo, another from llayti. 
W e hear of it also from Havana, from New Cale

donia, from the Sanelwicb Islands — all of them 
places not before* known to be liable' to this disease'. 

So that the* area is probably a very extemsive 

one. Indeed, within the* last few years it would 
seem that it include-s the temperate as well as the 

tropical zones. Recently beriberi showed itself in 
a lunatic asylum in Ireland—Richmond Asylum, 

Dublin; and apparently the same* disease- has been 
seen lately in lunatic asylums in the' United States 
and in France, and also among the* fishermen em the' 

North American coast. 
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Symptoms.—Medical visitors to the native 
hospitals in many parts of the tropical world are 
likely to have their attention arrested by the large 
proportion of cases of partial paraplegia, of cases oi 

oedema of the legs, 
and of cases of general 
dropsy. These, for 
the most part, arc 
cases of beriberi. 

P a r a p l e g i c 
cases.—On examin 
ing one of the para
plegic cases referred 
to (Fig. 36), it will be 
found that, beside.' 
paraplegia of greatei 
or lesser degree, there 
is a certain amounf 
of anesthesia or of 
numbness of the skin : 
particularly of the 
skin over the front 
of the tibie, the dorsa 
of the feet, the sides 
of the thighs, perhaps 
also of the finger tips, 
and of one or twc 
areas on the arms and 
trunk. The visitoi 
may be struck with 
the thinness of the 
patients' calves, the 
flabby state of the 
gastrocnemii; and by 

tie fact that if, whilst making the examination, he 
should handle these and the neighbouring muscles 
somewhat roughly, particularly if he should squeeze 
them against the underlying bones, the patient will 
call out in pain and try to drag the limb away. The 
thigh muscles, likewise, may be found to be similarly 

3«1.—Bi'i'ihei-i fIknthy). 
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tender, and so may the; thenar, the hypothenar, anel 

the arm muscles; like the calf muscles, these too may 
be wasted and flabby. Very probably there is a loss 

of fat as well, the panniculus adiposus being even-

where very meagre' If tested electrically, the muscles 

exhibit to perfection the reaction of degeneration. If 

the knee reflex be tested in the- usual way, after the 
first week there will be no response whatever ; nor 

carr any clonus be elicited. As a rule, all the deep 
reflexes are lost; but the superficial reflexes, unless 

in extreme conditions of paresis and muscular atrophy, 
are usually present and more or less active. If the-

patient is set to button bis jacket or to [tick up a pin, 
possibly he has a difficulty about it, or perhaps he 
cannot ; he may bungle and fumble like an advanced 

ataxic. There is more than ataxia, however ; for Un
hand grasp is so enfeebled that he may have a eliffi-

culty, oir this account as well, in holding his rie-e 
bowl and feeding himself. There is 110 tremor of the 
hands ; and very rarely is there any paresis of the: 
ocular muscles, or of the muscles of the face-, of 
mastication, of the tongue, or of the pharynx. The 
sphincters and bladder operate satisfactorily, anel 

the functions of the alimentary canal are carried on 
fairly well, although there is often some dyspeptic 
distension and oppression after food. < hi the patient 
being got out of bed and started to walk, if he* is able 
to progress at all, his gait will be markedly ataxic; 
but he is not ataxic merely, tor, just as with the 
hands, it will be seen that, in addition let want <tf 
co-ordinating power, there is great muscular weak
ness. If he is laid 011 the heel and asked to raise his 
legs, he is perhaps hardly able to get them oil' tin-
mat, to cross them, or to place- them one- foot on top of 
the other. Very probably he is the subject of marked 
ankle-drop, so that he drags his tees when he attempts 
in walking to advance the foot; he has therefore to 
raise the foot very high, letting it fall on the ground 
with a flop when he brings it down again. His ataxia 
and his muscular weakness, as well as tin* partial 
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anesthesia from which he suffers, make him adopt al 
sorts of ele vices to assist him in progression (Fig. 37) 

Manifestly these patients are suffering from som 
form of peripheral neuritis. The general health i 

Fig. 37.— Beriberi (Bentley). 

good for the most part; their tongues are clean, the 
bow els are fairly regular, and there is nothing ami 
with the urine. Digestion, assimilation, and excretie 
go on satisfactorily. 
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The heart and circulation. -'When tie heart is 
examined, if the ease be at all recent or nedeiatelv 

severe, attention is at once'arrested. O n inspection 
it m a y be remarked that the impulse is difiu.se or is 

obscured by pericardial effusion ; that there is epi
gastric pulsation; that the caret ids throb too violentlv ; 

that there is that peculiar wobbling, pulsating move

ment iir the jugulars that deletes tricuspid insnlli-

cie-ncy. O n percussion the praeorelial area is generally 
founel to be enlarge'd, perhaps very greatly enlarge.I. 

especially to the right ; anel on auscultation loud 
bruits, usually sysleilie in rhythm, may be heard. 

Marked reduplication of the' sounds, particularly of 
the see-onel sound, is to be netted. The auscultator 
will also be struck by the peculiar spacing of the 
intervals between the sounds. It may be hardly pe>s 
sible to tell by tbe car alone which is the* first pause 
and which is the see-onel. Thev seem alike in point ot 
duration; so that the- sounds of the heart are like 
the beats of a well-bung penelulum e-lock, evenly 
spaced, and not, as they are' in health, separate'*! by a 
long and a short interval, like the' beats <»f an ill-hung 
clock. It will also be observed that the leart is ve-ry 
irritable, becoming e-asily epiickeneel by oxertiem. All 
these sigrrs vary in degree' from time to time in the 
same case, arrd differ in degree' in different cases. It 
will be judged, therefore, that, in addition t«> peripheral 
neuritis, there is serious disease in the circulatory 
system, particularly in its innervation; that there' is 
dilatation of the right side* of the heart ; and that 
there is a state of relaxed arterial t« nsion. 

D r o p s i c a l case*.--In the next bed, perhaps, 

to the patient whose pie'turc I have tried to draw, 
m a y be seen another man apparently suffering from 

quite a different affection (Fig. -IS). H e is propped up 
in bed. Instead of being thin and waste'd. as the last 
patient, his face is puffy and heavy ; his lips possibly 
are slightly cyanosed ; and his arm-, hands, trunk, legs. 
and feet are distended with eedenia. It may be thought 
from the appearance of the oedema that it 1- a case' <>t 

http://difiu.se
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acute nephritis, and an examination with this ide 

may be made of the scanty, dark-coloured urine. Bu 

this is found to be ( 

high specific gravity 

and to contain no albi 
min, or only a mer 

trace; so that the cas 

cannot be one of acut 

Bright's disease. Care 
fid observation will dis 

cover that the oedema i 

somewhat firmer tha: 

that of nephritis, and 

in not a few instances 
that it does not involv 

the scrotum. Occasior 
ally cases are met wit] 

in which the cedema i 

peculiarly localised am 

fugitive. Attention i 
now directed to th 

heart, and here a brui 

is discovered, beside 

other evidences of dila 
tation of the organ am 

of arterial relaxation 

just as in the first case 

The lungs are now ex 

amined, and there, toe 

one may or may no 

discover signs of singl 

or double hydro-thorax 

although, probably, no 

to a very great extent 

The lungs themselve 

are healthy. O n gettinj 

him out of bed it i 

found that the patien 
can hardly walk, partly from breathlessness; partly oi 

account of mechanical interference by the dropsy wit! 
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the movements of the legs; partly, perhaps, from 

some degree of paresis. H e has ankle-drop possible ; 

and, if firm pressure be brought to bear on the* calf 

muscles through the (edema, signs of hypenestleMa 
of the muscles may or may not be elicited. Knee jerk 

is probably absent, and there is numbness of the shins 
and finger-tips. The tongue is clean, the appetite fair, 

and there is no fever. I Jut there may be complaint 
of precordial distress anel even pain ; this is aggravated 

by a full meal, so that the patient is obligee! to eat 
sparingly. The amount of urine is generally very 

much reduced—to a few ounces even. In this patient, 
therefore, there arte the same signs of peripheral 
neuritis and of dilatation of the heart as in the 
other case. In addition, there is a somewhat firm 
eeelema, which is not altogether cardiac, but, as its 
character and the circumstances in which it is found 
suggest, is probably conrecteel partly with le-sion etf 
the nerves regulating urinary e-xcretion, and partly 
with the play of transudation anel absorption in the 

nutrition of the connective tissue*. 
Mixed paraplegic and dropsical eases.— 

In the next bed to this patient there lie-s, perhaps, 

another case which looks like a mixture of the* two 
preceding. There is eedema to some' extent, particu
larly of the shins and feet, about the- flanks, saeral 

region and, very generally, eiver the sternum anel net 
of the neck. There is numbness of the-shins, there-

is some ataxia, the-re- is muscular weakness and 
hypera'stlesia- particularly of l«*g and thigh muscles, 
there is absence of knee-jerks, there is cardiae- bruit, 
and there are signs of dilatation of the la-art and 
relaxed arterial tension, -lust as in other case's, the 
general health of the' patient is unaffected, the tongue 
clean, the* urine though scanty is otherwise normal, 

and there is no fever. 
Great variety in degree and combination <>J 

symptoms. — All through the wards ot tie hospital 
dozens of similar cases may be encountered. Some 
are so trifling that they are up and moving about 

R 
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with more or less freedom ; others are so severely 

smitten that they lie like logs in their beds, unable 
to move a limb or perhaps even a finger. Some 

are atrophied to skeletons; others are swollen out 

with dropsy ; aire! some show just sufficient dropsy to 

conceal the atrophy the muscles have undergone. In 
some it will be noticed that the laryngeal muscles are 

affected, the patient being unable to speak above a 

whisper or to produce an explosive cough. In one or 
two the abdominal and the perineal muscles may be 

so profoundly paralysed that, when cough is attempted, 

at most a husky expiration is produced, whilst the 
belly is bulged forwards and the perineum shot down

wards by the sudden contraction of the muscles of 
expiration. 

Erroneous diagnoses. — The novice in tropical 
medicine- will be greatly puzzled for a time over 
these cases. I have seen them diagnosed as many 

kinds of diseases, and, until I had a little experience, 

have so diagnosed them myself. I have seen them 
called cardiac disease, locomotor ataxia, muscular 

rheumatism, progressive muscular atrophy, ascending 

spinal paralysis, and have over and over again seen 

them relegated to that refuge for ignorance—malaria, 
and called " malarial rheumatism,1' or " malarial 

paralysis," or, more pedantically, '• malarial para
plegia," or "malarial neuritis."* 

If the visitor has the curiosity to examine the 

blood of these patients, possibly in a proportion of 

them he will find Filaria nocturna, or some of the 

other bloodworms; very likely he will then think 

that the cases are forms of filariasis, and he may 

construct theories to explain how the filaria pro-

* Dr. Strachan has described {Practitioner, 1897, p. 477) a 
form of multiple peripheral neuritis which he calls "malarial." 
The disease is euelemie, ami very common in Jamaica. It differs 
from beriberi inasmuch as it, is not attended with oedema, is 
frequently complicated with implication of the cranial nerves, 
and is rarely fatal. W e have no accounts of any similar disease 
from other tropical countries. Probably, therefore, Dr. Strachaa's 
neuritis is not malarial, but depends on some cause peculiar, so 
far as known, to Jamaica. The subject requires further study. 
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duces the symptoms. Or, if he- examine; the fares, 

very probably in over nO per cent, of the- e-ase-s, or in 
some countries in nearly all the cases, he will find 

the' ova of Ankylostonruni duotleunie anel, probably, 

those of Trichocephtdus disjiar also. O n this evielenee 

he may conclude that the-se are cases of ankvlosto-

rniasis. H e had better, however, not commit himself 
to sue'h a diagnosis until he has ascertaineel how it 

fare's with the; rest of the population as regards these 
parasites; for he will find that the filaria, tie ankylos-
tetmum, anel the trichoeephalus are epiite as prevalent 

outsieh' as inside the hospital, and in the healthy as 

well as in the sick. 
Past history of patients. — O n impiirv he will hern 

that most etf the case's cetme from two or three' centres 

where similar disease is endemic from some* par 
lieular plantation, mine, or village. lie will alsei 
remark that the same place's supply both atrophic-
paralytic case's and dropsical-paralytic cases ; anel he 
will also learn that m a n y of the* atrophic eases com
menced with elropsical symptemis. From this he- will 
make the important deduction that he is de-aling, not 
with two disease's, but with two phase's of the same 
elise*ase ; that sometimes this disease* assumes atropine-
features, sometimes dropsical features, and that some
times it is of a mixeel character. M a n y of the 
patients will give a history eif fever at the- etutsel of 
their troubles; in some there- is a history of diarrhea; 
in some* the paralytie-or dropsical symptoms dev-eloped 

very slowly ; in others, again, thev rami' on rapidly. 
In some tlere is a history «»f a similar attack the' 
previous year, or a yearly attack for three' eir lour 
years in siicression. Some- will tell that they have 
been ill for several months, others that thev have-

been ill for a week or two only. 
Its uncertain course -lb* will learn that this 

disease, which is beriberi, e-ommenees slowly or 
suddenly; that it may be* prer.-ded by a periodft 
intermitting languor, aching h-gs, slowly a.lvancii.g 
oedema of legs or face; or that the- patient may Make 
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up some morning and find that during the night 
he has become dropsical or paretic. Thus the disease 
may develop slowly or rapidly. Equally uncertain is 
its progress and danger ; witbin a day or a week, or at 
any time during its course, it may assume fulminating, 
malignant characters. It may completely subside in 
a few days, or it may drag on for months. It may 
get well apparently and then relapse. It may, and 
generally does, clear up completely; or it may leave 
a dilated heart, or atrophied limb muscles with corre
sponding deformity. The variety in the severity, 
progress, and duration of beriberi is infinite ; but in 
all cases the essential symptoms are the same—greater 
or less edema,, especially over the shins ; muscular-
feebleness and hyperesthesia, especially of the legs; 
numbness, especially over the front of the shins ; 
liability to palpitation from cardiac dilatation, and to 
sudden death from the same cause. 

Progress of the cases.—As the visitor watches 
the progress of the cases he will be astonished that 
those which he thought examples of locomotor ataxia, 
or of progressive muscular atrophy, or of ascending 
spinal paralysis, gradually improve, begin to walk 
about, and finally quit the hospital quite well. H e 
will be astonished to see, after perhaps a profuse 
diuresis, the bloated carcass, that could hardly turn 
itself in bed, rapidly shrivel to little more than skin 
and bone, and assume all the appearances of the 
atrophic cases ; and, later, perhaps after many months, 
become rehabilitated, and, in due course, also walk 

out of the hospital quite well. H e will notice that 
the cardiac bruits come and go ; that the degree of 
dilatation of the heart is subject to fluctuations; that 
what seemed organic disease completely disappears. 

Cardiac attacks.—But he will also be astonished, 
as he goes his rounds, to see so often empty beds 
where the day before lay men w h o m he considered 

by no means seriously ill — certainly not dying. 
Some day he will come on a patient, whom the pre

vious day he thought to be by no means seriously ill, 
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actually in extremis. The poor fellow is propped up 

in bed, he is struggling for breath, his face is purple', 

his eyes are starting out of his head, his whole atti
tude is expressive* of the utmost elistress; be has a 

heirrible, tearing, boring, crushing pain under his 

sternum and in the epigastrium ; the vessels e>f his 

neck are throbbing violently, his pulse is epuick, small. 
intermittent, anel his extremities are cold. In a short 
time- the patient is dead. Some of the fatal case's, he 

will note, die* epiite sudelemly as if from syne-ope ; but 
most elie' in the- distressing way described, eviele-ntly 
from paresis anel over-distension of the right heart, 
e'oniplicated and aggravate-d by eede-nia of the lungs, 

or bv diaphragmatic paralysis, by hydrothorax, or by 
hydro pericardium. 

Noinenclal a re. and classification in beriberi. lor 

purpose's e>f de-script ion, the paralytic atrophic cases 
are designated "dry beriberi'' or beriberia atiephica ; 
the dropsical cases, " wet beriberi or beriberia 
hydrops; and those in vvhie-h there' is a combination 
of both conditions, "mixed beriberi." Sometimes 
the cases are classified aeeoreling to the rapidity of 
development and gravity of symptoms into acute, sub
acute', anel chronic. None of these classifications is 

gooel, seeing that thee all re-fer to the same disease, 
and that one' form may suddenly or more slowly 

merge* into the* other. 
^Etiology.- Se.c, age, occupation, etc. --Beriberi 

attacks both sexes. It occurs at all ages except early 
childhood and extreme old age*, its favourite age being 
from about fifteen to thirty/ It affects rich as well as 
poor. It is confine-cl tee no particular trade or occupa
tion ; if anything, it has a predilection for those who 
lead a sedentary life and are much indoors, as 
students, prisoners, and the inmates of asylums; it 
is apt to attack pregnant or parturient females. It rs 
quite as c o m m o n in the strong and full-blooded as in 

the weak and anemic. 
Climatic conditions.—In countries in which there 

is a hot and cold season the epidemic outbreaks occur 



262 BERIBERI. 

during the former, old cases improving and new cases 

ceasing to crop up during the winter. In countries 
which are hot all the year round beriberi may appear 
at any time : most frequently, however, in such cli
mates it appears during the rains. 

Beriberi a place disease like malaria.—Everything 
points to beriberi being a disease of locality, in 
this respect resembling malaria. It further re
sembles malaria in being fostered by damp, by high 
temperature, and by its most often attacking those 
who sleep on or near the ground. As with malaria, 
though its explosion in any given individual residing 

in the endemic area may be solicited by fatigue, chill, 
privation, and other causes of physiological depres
sion, it is not actually caused by such circumstances. 

Influence of overcrowding.—Overcrowding seems 
to favour the outbreak of beriberi. This has, 
perhaps, a good deal to do with its frequency and 
virulence in such conglomerations of humanity as 
are found in Oriental jails, schools, mining camps, 
plantation lines, armies, ships. Unlike malaria, it 
is common enough in the middle of large cities as 
well as in villages and jungle land. 

Ship beriberi.—Unlike malaria, it is common in the 
native crews, more rarely, though occasionally, among 
the European officers and sailors of ships on the high 
seas and far away from any telluric influence. The 
crowding in the damp forecastle and the exposure in
cident to a sailor's life seem to be among, though not 
the only, reasons for ship beriberi. Thus this form of 

the disease is often seen at the Seamen's Hospitals at 
the Albert Docks and Greenwich among the lascars 

and sidi-boys of steamers trading to India, the disease 
appearing perhaps months after the ships have left the 

East, sometimes even months after they had been lying 
in the London Docks. Some years ago a number of 

these cases was admitted to the Seamen's Hospital at 

the Albert Dock. I had the curiosity to visit one of 
the ships from which several of the patients had been 

brought. I went into the forecastle. -^though the 
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weather was mild for Englishmen, it was evidently 

very cold for the half-clothed lascars. They had a 
fire blazing in their quarte-rs, v\w\ deior, scuttle', 

window, and ventilator of which thev had carefully 
closed. The place was suffocatingly hot, elamp, and 

redolent of steaming humanity, and not very e-lean 
humanity either. I do not know how many men hail 
stowed themselves away with their dirty rags in this 

place, but there was a crowd of them. Several had 
symptoms of beriberi, and were in their bunks. 

After seeing the* forecastle* I was takem to a little 
dark cell, an oblong den with a couple of bunks 
one on top of the other, locateel somewhere' in the 

neighbourhood of the keel. There was no light, no 
means of ventilation, and barely standing room. 
There I found three men sitting on the; lowermost 
bunk, all of them suffering from severe beriberi. One 
of them, I afterwards heard, died before morning ; tin-
others were; sent to the hospital just in tine to save 
their lives. The fact is that these epidemics of ship 
beriberi are fostered by the artificial conditions which 
the ignorant lascars are allowed to bring about. They 
feel the cold of the English climate so much that, on 
entering British seas, thev try to keep their quarters 
warm by lighting fires anel stopping up all ventilators. 
By these means tlev create a hot, steamy atmosphere 
and a sodden state of the place they live and sleep in, 
which is a very good imitation of the tropical con
ditions the germ of beriberi requires for its develop
ment. In other words, tlesc lascar sailors cieate* an 
incubator on a large scale, which, shoulel it chance to 
contain a beriberi germ, quickly W o n e s extensively 

infected and lethal. 
Asylum beriberi—Not very long age. exactly 

similar conditions, and with similar results, were' 
produced by similar means in the Dublin lunatic-
asylum already alluded to. This asylum, built 
for 1,000 inmates, had l.iiOO crowd.el into it. Any
one who knows what the atmosphere of cv.-u a 
welbreffulated and not overcrowded donmtorv m a 

•'O 
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lunatic asylum is like, can imagine what it becomes 
in warm weather, where three patients are lodged in a 
place barely sufficient for two. The heat, the breath-
vapour condensed and streaming down the walls, the 
effluvia from the patients, the closed doors, the 
barred windows, the want of air, and the damp 
conspire to foster any germ of beriberi which evil 
chance may introduce into this incubator. These are 
just the conditions found in the tropics; and when 
such conditions are reproduced elsewhere, even in 
temperate climates, on the beriberi germ being acci
dentally supplied from without the result will be just 
the same. 

Beriberi a germ disease, but probably not com
municable from man to man.—Beriberi is undoubtedly 
a germ disease, for, as not a few facts have shown, 
the cause can be transported from place to place and, 
on encountering suitable conditions, will multiply as 
only a living organism can. I do not think, however, 
that the germ lives as a parasite in the human body, 
or that it exercises its pathogenic powers in a direct 
way, or that it passes directly from one human being to 
another like the germ of the ordinary infectious or 
directly communicable diseases. Nurses and medical 
men in hospitals where, perhaps, there may be 
hundreds of beriberi patients, do not catch the 
disease; nor in hospitals located outside the endemic 
districts does it spread to other patients. Of course, 
if hospitals are themselves infective, are themselves 
beriberi centres, beriberi may in that case attack 

patients admitted for other diseases, particularly, I 
think I have observed, for surgical disease—operation 
cases; in these circumstances it may attack nurses 
and medical attendants. Beriberi seems to resemble 
yellow fever in some of these respects. 

Possibly caused by a toxin generated by a germ 
living in the patient's surroundings.—It is often 
remarked that when patients are removed from the 

endemic spots they at once begin to improve, and 
may be out of danger in a few days; whilst those 
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who remain in the endemic area most probably go 
from bad to worse, arrd very likely die. It is as if 
the place were infected by the- germ, and not the in
dividual ; else*, why should patients begin to mend so 
rapidly after they leave' the locality \ It is as if some 
toxirr were generated in the soil or surroundings, and, 
rising up, were absorbeel constantly and day by day ; 
but when the spot in which the- toxin is generated is 
quitted, and there is no longer a constant renewal of 
the poisoning going on, the effects, after a day or two, 
steadily and gradually wear out. This is not what 
happens where a germ is itself actually parasitic in 
the human body arrd the elirect cause of elisease ; 
in such, disease anel germ elo not die out thus 
rapidly. 

Pekelharing ami Winkler s viens.—Pekelharing 
aird Winkler say that the beriberi germ is really 
introduced into the body, but as it can live there' 
for a short time only, if beriberi disease* is te> be' 
produced fresh dieses of the germ have to be con
stantly reintroduced. They have- gone' the* length of 
saying that they have found the germ in epiestion, 
a bacterium, in the blooel; anel that tle-v have suc-
ce-eeleil in cultivating it, and in inducing in tin-
lower animals, by repeated injections of their cultures. 
symptoms like those of beriberi. There- are various 
sources of fallacy about Eekclharing anel Winkler's 
experiments, and their conclusions have not been 
accepted as vet by many authorities. 

Other tp't-ms.- -besiele-s the- bacilli and cocci of 
Pekelharing and Winkler, many other germs have 
been described as the' cause of beriberi on e-vidence 
altogether insufficient. 1 have- many times looke-d ten-
bacteria and other microscopic parasites in the- blooel 

of beriberics, but hitherto without success. 
Nitrogen starration theory. A favourite thcerv 

some time ago was to the effect that beriberi was 
due to nitrogen starvation—to cleficeiev »>t nitro
genous elements in the dietary. In former \ear^ 
beriberi used annually to attack quite oie-lourth oi 
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the personnel of the Japanese navy. N o w it is 
almost unknown in that service. The striking change 

coincided, irr point of time, with the introduction into 
the Imperial navy of an improved ration, in accord

ance with a suggestion from Takaki who entertained 

this view about the influence of deficient nitrogen in 

food. It was inferred from the success following the 
change that the improvement in the health of the 

sailors was attributable to the increased amount of 

nitrogen in the new dietary. But the improve
ment could have been no more than coincidence; or, 

at most, the influence of the increased supply of 

nitrogen could only have been subsidiary. There 

were other hygienic reforms introduced about the 
same time as the improved dietary ; these, doubtless, 

had their favourable influence. 
Lately a French writer, on the strength of a 

limited number of observations on the curative and 

preventive influence of a fat dietary in beriberi, has 

propounded the theory that the disease is caused by 
deficiency of this element in the food. 

If we examine all the circumstances, we shall find 

that neither the nitrogen starvation theory nor the 

fat starvation theory tallies with the facts of the 
peculiar geographical distribution of beriberi, its 

peculiar local limitations, its affecting rich as well as 

poor, its appearing in some houses and not appearing 

in neighbouring houses, and many other facts. For 

example, during an epidemic of beriberi in Singapore 

jail tbe male side of the prison was decimated, whilst 

not a single inmate of the female side was attacked, 

although both classes of prisoners had the same food 

and drank the same water. The only hygienic differ

ence ascertainable between the two sides of the jail 

was, that whereas the male side was damp the female 
side was dry. 

Various erroneous theories as to the causation of 

beriberi.—At one time Indian writers seemed some

how to have lost hold of this disease. Probably this 

was owing to its disappearance from the army there. 

.*»,.-
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As a consequence, the nature, anel even the clinical 

features, of beriberi cane te) be* misunderstood ; 

so that in several works orr Indian eliseases it is 

stated that beriberi is of the nature of an anemia, 

in others that it is an expression of scorbutus ; in 
others, again, that it is a form of ankylostomiasis. 

These views are absolutely erroneous, anel have-
been amply refuted in Burma, in the Straits Settle

ments, in Japan, and in many other places. Ha-nio-
cytometric observations have shown that ana-mia, if 
it shoulel happen to be present in a e-ase of beriberi, 

is in no relation, except an accidental one, to the 
elisease ; so with scorbutus, a dise*ase only fetet com
mon in the underfed Oriental, anel therefore likely 
enough to concur with beriberi in a certain proportion 
of cases ; and so with the Ankylostomitm. duadenale 

and the Trichoeephalits t/ispar, intestinal parasites 

which are extensively distribute'd throughout warm 
countries, in beriberi districts and in non-beriberi 
districts alike. Trr fact, beriberi has been attribute-el 
to all sorts of causes to damaged grain, damaged 
fish, to rain, let wind, to heat, to cold, to rheu
matism, and to many other things, amongst others, 

of course-, like- e-very tropical pathological puzzle, to 

malaria. 
The qerm vietced as a sa/irofihyte. - M y ide-a about 

the* matter is, as I have said, that beriberi is a germ 
elisease; that the germ resides in the soil or in the 
houses anel surroundings of beriberi speits ; that it 
there* distils a poison which, on being absorbeel Io
nian, produces neuritis, much in the- sane way that 
alcohol dees. The soil is tbe infected medium : tie 
man residing on it is poisoieel, nett iufee-ted. In tin-
case of alcoholic neuritis--so like beriberi the- -.em 

of the elisease- is the- yeast plant ; the-culture medium, 
the saccharine solution ; the toxin, the alcohol. The-
alcohol germ may be swallowed with impunity; not 
so the toxin it generates. So with beriberi : its eerm 
lives in the soil; it produces some kind ot toxin 
there; and this toxin, being inhale.I <>r swallowed 
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>y man, produces in him a specific neuritis; and, 
ust as man can carry the yeast plant from one place 
;o another, so may he carry the beriberi germ. _ So 
:ar as I have been able to interpret them, this is 
die only hypothesis which fits in with all the facts of 

the case. 
Hirota (Centralbl. f inn. Med, April 23, 1898) 

mentions a circumstance which powerfully supports 
die theory I put forward. Of fifty-two infants who 
suffered from beriberi while being wet-nursed by 
beriberic mothers forty-two recovered, five died, five 
were not accounted for. In the cases which recovered 
the improvement set in at once on the children being 
weaned. Had a germ operating inside the body been 
the cause of the symptoms, the germ and the dis
ease it produced would not have died out so rapidly ; 
but we can readily understand cessation of symptoms 
mi the supposition that they were caused by a toxin 
which on the cessation of suckling was no longer 
being imbibed. 

Morbid anatomy and pathology.—There rs 
very little to be said about the post-mortem appear
ances in beriberi which is not covered by the 
accepted descriptions of the lesions of peripheral 
neuritis. Central changes have not been made out 
with certainty ; but there is a degeneration of the peri
pheral nerves—more especially of their distal ends, 
and there is secondary atrophic degeneration of 
muscle, including that of the heart which may be 
the subject of an acute fatty degeneration like that 
of diphtheria. If there is anything peculiar about 
the post-mortem appearances it arises from the 
somewhat special implication of the central and 
peripheral organs of the circulation—namely, dilata
tion of the heart, especially of the right side, and 
great accumulation of blood in the right heart and in 
the veins. In addition, there is a marked liability in 
many cases to serous effusion into the pericardium, 
pleure, peritoneum, and cellular tissue. This liability 
to serous effusion, and the tendency to cardiac dila-
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tation, may be said to be more or less elistinctive 

of beriberic as compared with other forms of multiple 

neuritis. It doubtless depends especially on vaso
motor disturbances, although cardiac weakness and 

partial suppression of urine may be' contributory 

elements irr its production. (Edema of tie lungs 

is also not u n c o m m o n and has, probable, a similar 
pathology to the connective- tissue eodemn. There 
is no nephritis. 

Alode. of death. The most practically important 

point in the patholeigy of beriberi is that whie-h relates 
to the modes of death. The paresis ami the atrophy 
of the voluntary muscles, the' eeelemaof the' e-oniuetive 

tissue, and the serous effusions aie, as a rule, not very 
serious matters at all e-vents as allee-ting life. But 
it is very different when paresis and degeneration 
seriously implicate the heart and the' muse-les of 
respiration. In nearly all beriberics there is heart 
trouble arising, doubtless, from implication of the 
pneumogastric nerve and the carcliae- plexus. In some-
patients the degree of implication is slight, but in 
others it is sufficient so to weaken the heart that death 
is inevitable. We- cannot be* quite sure in what e-ascs 
the' pneumogastric implie-atiori is likely to be serious, 

or in what case's it is likely to lee- slight. Often the 
mildest cases of beriberi, as judge-el by the* elegi <v of 
voluntary muscle paresis eir by the amount of ecdema, 
are* in reality the*, most dangerous. There* appears to 
be an element of chaiue determining tbe nerve-s which 
the poisorr picks out. Sometimes one- may se-e a case 
which is completely paralysed so far as legs and amis 
are corrcerned, and perhaps wasted to a skeleton ; anel 
yet this same patient may never have a serious symp

tom referable to his heart, or in any way tlimiteiung 
life. O n the other hand, one mav see a patent with 
very little paresis, very little .edema, and vet 111 a 
short time the heart may lee-one involved, anel he-
will die in a few minutes or hours. J presume tie 
dilatation of the heart, the usual .'aiis.- ,,t elcatl. 1 

beriberi, is favoured or brought about by a .-.mcatc 
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tion of several conditions ; by degeneration of muscle 
fibre following nerve destruction, by imperfect 
systole in consequence of an interrupted nerve supply, 
by obstruction to capillary circulation in consequence 
of vaso-motor paresis in the pulmonary and in the 
general circulation. Once commenced, the cardiac 
dilatation tends to increase of itself ; for the more 
the organ dilates, the more difficult does it become 
for it to contract, the greater the incompetency of 
the valves, and the more the blood stagnates in and 
over-distends it. The organ enters on a vicious 
pathological circle. Finally it becomes so distended 
that, like an overstretched bladder, it loses the 
power to contract altogether. The blood then rapidly 
accumulates in the great veins, the right auricle 
and ventricle are distended almost to bursting, and 
death is inevitable. The result is often contributed 
to by the co-existence of pleural effusion, hydro-
pericardium, paresis of the diaphragm, over-disten
sion of the stomach by food or gas, and, above 
all, by edema of the lungs. It can readily be 
understood how the establishment of any additional 
obstruction of this description would still further-
tax the dilated, enfeebled heart, and determine the 
fatal issue. 

W h e n we come to make a post-mortem in these 
cases we may find a heart slightly hypertrophied and 
enormously dilated, the right cavities distended with 
blood, the lungs and liver full of dark blood, and all 
the great veins engorged. 

Prognosis.—This tendency to dilatation of the 
heart is the dangerous element in beriberi; it should 
always be before our eyes, and dominate our plans of 
treatment. It is wonderful how rapidly it may come 
on, and how rapidly it may prove fatal. These 
sudden deaths, occurring sometimes from syncope— 
from instantaneous failure, as well as from the some
what slower process of increasing over-distension, are 
constantly sprung on one in this disease. A n abso
lutely favourable prognosis, therefore, ought never to 
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be ventured on in even the' niild.-st-lookiic <%,..<- ot 
beriberi, or so long as the patient is in the^endemic 

area, or so long as the disease' appears to be' a.-tive. 
That is a le*sson which is often, and sometimes pain

fully, borne in on the practitietner iu beriberi district. 
Fv/dences if grave heart implicit!',,,,^ such as 

pulsating cervical vessels, e'ipial spacing of tie inter
vals audible on auscultation, enlargement of cardiae-
duhess, espei'ially to the right, epigastrie- pubaiiem. 

a rapid fVeble pulse, cold e*xtremitie>s, cvunosb. 

dyspnea, and a disproportion in the strength of tie 
heart- and wrist-beats, are significant of danger 

Paralysis of the tHaphragm, t,f tin intt,-costal mnsclis, 
extensive serous effusions, very scanty iifint are also 
unfavourable signs. 

Vomiting. N o one can say vvlen or how soon 
fatal implication of the: pneunmgastrie ami other e-ar 

diac nerve's m a y take place, but vomiting is always 

air ugly and threatening symptom in beriberi ; it 
probably indicates that the former important nerve' is 
being attacked. The Japanese, who have much ex

perience of beriberi, re-garel theetee'urreneeof vomiting 
as of fatal import. 

Progrrosis is improved if the patient is earl\ 
removed (that is before the heart museh-. or the 
cardiac or respiratory nerves, are gravely degenerated ) 

from the place in which the elisease was eontracteel, 
to a healthy, non-beriberic, bigh-lving locality. 

Mortality.—The mortality in beriberi varies in 
different epidemics arrd in different localities. On 

the whole, it is greater in low than in high latitudes, 
in the dropsical than in the atretphic forms, in the' 
acute than in the chronic. In some epiclemie-s it is as 
high as 30 per cent, of those attae-keel ; in others as 

low as ~> per cent. 
Diagnosis.— -Usually the diagnosis of beriberi is 

not difficult, Multiple* peripheral neuritis occurring 
as an epidemic, or irr a place' or ship in which tie 
disease had occurred on some* previous occasion, as a 

rule, m a y be set down as beriberi. Sporadic c e c 
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may be difficult to diagnose, more especially if there 
is a history of alcoholism. The presence, actual or 
past, of edema—especially of oedema over the shins 
—and palpitations and other evidences of cardiac 
implication, are significant of beriberi. It must be 
borne in mind that slighter degrees of beriberic 
poisoning, evidenced only by slight analgesia of the 
pretibial skin area, by slight edema of the same 
region, by slight hyperesthesia of the calf muscles, 
and, perhaps, by impairment or absence of knee-jerk, 
may be all the symptoms present. True rheumatism 
is rare in the tropics. Among natives, especially if 

their language is not understood, complaints of what 
may seem to be but rheumatic pains in the legs should 
always be carefully investigated, the knee-jerks tested, 
and signs of hyperesthesia of the calf muscles sought 
for. The significance of these signs of what may 
be described as larval beriberi, is too frequently 
overlooked until some sudden death, which, witb 

earlier recognition of the disease, might have been 
avoided, puts the practitioner on his guard. All 
paretic affections, all cases of cedema, all cases of 
palpitation, and all cases of rheumatic-like pains 
occurring among the natives of warm climates, there
fore, should suggest the possibility of their being 
beriberi, and also the necessity for a detailed exami
nation with this possibility in view. 

Treatment.—The first and most important thing 
to be attended to in the treatment of a case of beri
beri is the removal of the patient from the building, 
camp, or ship in which the disease was contracted. 
His condition warranting transport, if possible the 

patient must be got out of the endemic district. To 
leave a beriberic in the spot where he contracted 

his disease-, is to leave* him to continue absorbing 
the toxin that caused it; it is like allowing the 
victinr of alcoholic neuritis to go on drinking. It is 

hardly possible for him to get well in such circum

stances ; it is often—in bad epidemics nearly always 
—tantamount to condemning him to death. 
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He* shemld be' reineneel to some drv locality and. 

if such is available-, sleep well off the ground in a. 

thoroughly ventilated, s u n n y r o o m situated in an upper 

steerey. lb' o u g h t to clothe* sufficiently anel feed well, 
taking care that the food is not of a bulky character, 

a n d that it contains a sufficiency of nitrogenous anel 

fatty e-le-ments. Bice is found to be a bad foetel for 

beriberics ; it is too bulky. W h e a t flour is better, so 

is oatiue-il ; beans of different kinds seem specially 
suitable for these cases, as they are cheap a nd e-emtain 

much nitrogenous matter in small compass. Animal 
food, including fat, must enter into the dietary in 

reasonable amount. Milk and eggs are beneficial. 
Tbe worst cases, particularly if theie is any sign of 

serious e-ardiac implication, should remain in bed : but 
the mild case's had better spend the* greater part of 

the day irr the eipen air. If the disease break emt on 

shipboard, the crew--healthy and sick alike—should 

be kept out of the' fetiecastle, and, so far as possible 
made to sleep on deck, properly protected from the 
we'atler by an awning. With a viewv to diminish to 

some extent the bulk of blooel in the vessels and 
heart, the seriously alheted patients should take' 

little lluiel, and keep the bowels tree by some saline 

aperient. 
In cardiac e-a«e*s small eloses of digitalis nr of 

strophantbus seem to do gooel. Should signs of acute 

cardiac distress appear, full doses—three', four, or five 
drops of the- 1 per cent, solution—of nitret-glycerine 

are- indicated. This must be- repeatcel every epiarte-r 

or half hour, and kept up until the threatening 
symptoms pass away. In suddenly developed careliac 
attacks inhalations of nitrite of amy], peneling tie 

operation of the nitre-glycerine, may be ^iven. It is 
well that these* two drugs be in the hands of preipei ly 
instructed ward attendants, so as to meet cardiac 

complication oir its earliest appearance. There is 
often no time to send for the doctor. Shouhl si-ns 
of cardiac distension and failure persist anel increase' 

in spite of these means, there must be- no hesitation 
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in bleeding the patient, taking eight or ten ounces 

from the arm if it will flow, or, this failing for any 
reason, from the external jugular. Often, as the 
blood flows, rapid amelioration of the alarming con
dition sets in, and the patient is, for the time being, 
tided over an acute clanger and given another chance. 
The bleeding should be repeated if the alarming 
symptoms recur, as they are pretty sure to do. 
Oxygen inhalations, if available, are worth trying in 
cardiac attacks. Pleural and pericardial effusions 
should be sought for, and, if deemed to be interfering 
in the slightest degree with the circulation or respira
tion, drawn off with the aspirator. 

Provided the patient has been removed from the 
spot where he was being poisoned, and provided he 
can be tided over the first few days, he will probably 
recover; but in a serious case, should he remain in 
the place where his disease was acquired, though he 
may get over one or two cardiac attacks, the risk to 
life in bad epidemics is very great indeed, and he will 
almost surely die. 

For the atrophy of the muscles and anesthesia 
of the skin, faradisation and massage are of great 
service and should be employed so soon as the 

muscular hyperesthesia has subsided—not before. 
Strychnine, arsenic, and nitrate of silver are in 
repute as tonics in these circumstances. Care should 
be taken that permanent deformity does not occur 
from contraction of muscles. Foot-drop should be 

counteracted by Phelps's talipes splint with an elastic 
accumulator, and any other threatening deformity 
appropriately met. Relapses must not be risked by 

a return to the original source of infection. A sea 

voyage has often a marvellously restorative effect. 
W h e n beriberi breaks out in a school, jail, or 

similar institution the place should be emptied of_its 

inmates as soon as possible; at all events, those parts 

of the building in which the disease has appeared 

ought to be cleared out and not reoccupied until they 
have been thoroughly cleansed, disinfected, ventilate*! 
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and dried, Overcroweling must be strictly avoided 
Ventilation must be effective The dietary should 
be revised and, if necessary, have rice* e*limiuate*d 
from it as much as possible; in the place of rice, 

meat, flour, or- beans shoulel be substituted. All the 

inmates should be- obligee I to pass a considerable* 
tine of every day in the' opc-n air; their knee-jerks 

should be tested, and their legs e-xaniined for numb
ness, o'deina, arrd muscular hypera'sthesia from time 
tei time. A n y suspie-ious case' should be- reuioveel at 
once 

Shoulel beriberi appear on board ship, besides the 

precautions already indicated, special means of dis
infection must*be employeel. Botten planking and 
bilge-water must be removed freer the ne-ighbourheiod 
of the ejuarters of the crew ; the- sound wooelwork 
should be scraped and painted : disinfeetants shoulel 

be freely arrd freejuently enqtletyeel ; clothes and sea-
chests washed, anel every means necessary to e I est m y 

lurking germs vigorously practised. 
In beriberi countries low-lying, d a m p situations 

shoulel be- avoided as building sites. The slee-ping 

quarters, especially, should be- raised well off the 
glenoid, and hie-ate'd, if pe.ssible. in an upper xtoiev ; 
all rooms she add be' so arranged as tei lee' e-asily Hushed 

with fresh air and flooele-el with sunlight. 

\ 
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CHAPTER XVII. 

EPIDEMIC DROPSY. 

Definition a n d description.—A specific, epi
demic, communicable disease running its course in 
from three to six weeks, and characterised by the 
sudden appearance of anasarca, preceded in most 
instances by fever, vomiting, diarrhoea, or by irrita
tion of the skin ; and often accompanied by a rash, 
by fever of a mild, remitting type, by disorder of the 
bowels, and by pronounced anemia. The case mor
tality varies from 2 to 40 per cent., death being 
sudden and depending upon oedema of the lungs, 
hydrothorax, hydropericardium, or other pulmonary 

and cardiac complications. 
History a n d geographical distribution.— 

The foregoing is a concise description, drawn prin
cipally from Mcleod's account (Trans. Epidem. Soc. 

Lou. A.S., vol. xii.), of a disease which appeared in 
Calcutta, it is believed for the first time, in the 
cold weather of 1877-78, of 1878-79, and 1879-80. 
On each occasion it disappeared with the advent of 

the hot weather. The same disease broke out at 
Shillong, Assam, 5,000 feet above the level of the 
sea, in October, 1878; at Dacca in January, 1879; 
at south Sylhet in the cold weather of 1878-79 ; and 
in Mauritius (Lovell and Davidson), having been 

imported from Calcutta, in November, 1878. There. 

are no trustworthy accounts of its occurrence else
where, although certain vague statements seem to 

indicate that it appears at times in other parts of 

India. In Mauritius it prevailed until June, 1879, * 
attacking about one-tenth part of the coolie popula-, 

tion, of whom 729 died, a mortality of about 2 or 3r^j 

per cent. At Sylhet there were no deaths^ at** 
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Shillong the mortality was also indgnilii-unt . but 
in Calcutta the eleatb rate* in those attae-ked was 

estimated as high as 20 to 10 per cent. Coolies and 

natives were alone affected ; Europeans enjoyed a 

complete immunity. In (nh-u.Ua the- disease' was 
confined to a partie-ular quarter; here it attae-ked 

families and groups of people, slowly exti'iieling its 

area, but at no time becoming generally «>pieleme 
throughout the e-ity. The disease- has not recurred 
in Oah-ntta sine- 1**0; at all en-nts if it has done. 
so it has not beeir recogniseel. 

Special s y m p t o m s . Dropsy was almo-a in

variably present. It usually appeared lirst in tie 
legs, and in seme instaiees was e-onfineel to tie lower 
extrenritie-s ; in othe-rs it spn*ae] and involve! the 

e*nthe body. Oe-easionally it was very pe*rsistent 
lasting and neurring during c.mvalesconee 

Fever was also a very constant symptom : some 
times it piei-ede-el, sometimes it accoinpanieel, sone 
times it sue-ceeiled the elropsy. It was rardy high. 
ranging usually from !H) to I()2 ; in a few cases 
possibly fremi malarial coniplie-ations it reae'hed 

I'd" Rigors were rare'. 
Diurrhtiu and vomiting generally ushered in tie 

disease- in the* Mauritius e-pideinic in Calcutta these 

symptoms we're- not so fteepient, although they were 
bv no means rare there, eecurring at both the e-arlier 

and later stage's. Dysentery was common in the 

Calcutta epiele.mie-
Nervous stfinptoms such as burning, pricking, 

itching, and feelings of distension of the skin, anel 
sometime-s limited to the soles anel feet- often pre
ceded the dreipsy. Distressing aching eif muscle-

bones, anel joints, worst at night, was usual. Anes
thesia of skin areas anel paresis of muscle's were never 
observed in Mauritius. Harvey remarked two can's 

in Calcutta exhibiting doubtful paretic symptoms : 
these are the only two reeoideel in which there was 
anything resembling the paretic -vmptoiie usuallv -o 

prominent a feature in beriberi. 

http://nh-u.Ua
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A n e.raulhem, erythematous on the face, rubeolar 
on the trunk and limbs, was frequently seen in 
Mauritius, less frequently in Calcutta. It appeared 
about a week after the edema, and lasted from ten 
to twelve days. 

Circulation and respiration.—Disturbances of the 
heart and circulation were prominent features in 
nearly all̂  the cases. The pulse was weak, often 
rapid and irregular ; cardiac bruits were also noted. 
Breathlessness on exertion occurred in all cases • 
severe orthopnea in many. Signs of pleural and 
pericardial effusion, of oedema of the lungs, of pneu
monia, and of cardiac dilatation were common in 
Calcutta. 

Ana-mia was usually present and marked; so 

were _ wasting and prostration. Scorbutic symptoms 
occasionally showed themselves. 

The liver, spleen and kidneys were not specially 
affected. The urine was rarely albuminous. 

Tloi bid anatomy.—Beyond general edema and 
occasional pleural and pericardial effusion, nothing 
special was remarked post-mortem. 

.•Etiology.-Both sexes were attacked; children 
under puberty were less liable than adults ; sucklings 
were seldom affected. The weak and the robust were 
equally susceptible. There are no direct observations 
on the germ of the disease ; there is distinct thoudi 
indirect evidence of its portability and of its com-

mumcabihty. But as to whether it is directly com
municable from man to man, or whether it, or its 
product, rs indirectly transmitted through some un

known medrum, has not been determined. Evidence 
of its capacity for remaining latent for a considerable 
period is supplied by the history of the successive 
epidemics in Calcutta. The disease could not have 
been a very catching one, seeing that no medical 

man was attacked, and that, except in the case of 
Mauritius, it spread but slowly. 

Identification.—McLeod, after a careful analysis . 
of all the available evidence, concludes that epidemic 
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dropsy is a disease sui generis. At the time of its 

occurrence in Calcutta many of the physicians there 

looked upon it as a form of beriberi ; ami, indeed. 
in m a n y respects it resembles very e-losely those case's 

of beriberi in which elropsy is a prominent symptom, 

arrd in which the nervous plenonena are slight en-

altogether absent. But in epidemics of beriberi sieh 
cases are the exception—in fact, are very rare, anel 

always e'one-ur with oilers in which nerve- symptom-. 

are pronounced, anel with purely atrophic cases ; sue-h 
we're not seen in either the Calcutta or tie Mauritius 

epidemics. In epidemie- beriberi the' mortality is 
much higher than it was in the* Mauritius, the 
Shillong, or in the Sylhet epieh'iiiics. Furthernioie, 

beriberi is a much more- e-hrouie- elisease-. is not ae-ioin-

paniecl by an eruption, anel but seldom with well-

marked fever. 

T r e a t m e n t . — T n the absence' of anything like 
piecise knowledge* of the- cause and pathology of 

e'pielennic elropsy, treatment must be* entirely synip 
tomatic. Milel purgatives, the* exhibition of digitalis 
when there is e-vidence* of cardiac weakness, and the 

occasional use of tin- nitrites in tie fits of apnea, 
might prove sen iceabh*. During «-ouvah*s<rnc<- iron 

anel arsenic are- indicated. 
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CHAPTER XVIII. 

AFHK'AX LETHAIU'V, OR THE SLEEPING SICKNESS OF 

THE CONGO. 

Definition.—A elisease, so far as known, limited to 
tropical West Africa. It is characterised by slowly 

increasing lethargy, and by other morbid nervous 
phenomena. After a chronic course it terminates in 

death. 
Geographical distribution.—In West Africa 

the northern and southern limits of the endemic area 
of the sleeping sickness are, respectively, Senegambia 

and S. Paulo de Loando. 
In some districts it is extremely prevalent, whilst 

in neighbouring districts it may be completely absent. 
Recent accounts from the Lower Congo tell us of its 
extreme frequency in that district ; we have also 
some meagre accounts of its occurrence in the upper 
reaches of the river. Recently a case is recorded as 
having occurred as high up the Niger as Timbuctoo. 
Corre tells us that in some parts of Senegambia it is 
extremely common. It is said to be unknown on 
the lower part of the Niger (Crosse), at the mouth of 
the Congo, at Sierra Leone, and at a good many other 
places in the general endemic area. Its visitations 
seem to come and go. After decimating a village it 

may quite disappear for a time, migrating temporarily, 
as it were, to some neighbouring village. Accurate 
information is wanting on this, as on many other 

matters relating to this interesting disease. This 
much, however, is known—that it is an endemic 

which is liable to epidemic outbursts. So great is 

the terror of the natives when the disease appears 
among them, they sometimes abandon their vil- Jj 

lages. A peculiarity about sleeping sickness lies 

in the fact that, although it can be acquired in 
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certain places only, the symptoms of the disease' may 

appear for the first tine in quite' another .euntry, 

and many years (up to seven the* negroes say; after 

the endemic legion has been emitted. For example, 
a native of tie endemic area may leave his countrv, 
make a voyage to England eir to the West Iiulê . 
reside there apparently in good he-alth for several 
years, anel then, at tie end of this term, exhibit 

for the first time the e-har.-eteristic symptom-, ami 
ultimately die of tie disease In the* davs of tie 

slave trade sleeping sickness was frequently -.von 
among the- negroes in tie West Indies; but it was 
never seen in negroes who were born in tie West 

Indies and who had never visited Afrie-a, being net 
with only in those who had cone from, or had 
iesi<h>d at one time in, the* latter contine-nt. There
fore, although the> symptoms may eloveletp anywhere, 
the- cause* of the elisease must be strictly endemic. 
Sleeping sie-kiess is not exclusively e-oniined to the 
negro race, but only to the negro country. It has 
been seen in mulatteis anel in .Moors, possibly in 
Europeans. it is unknown as an endemic in the 
north, cast anel south of the African continent, being 
limited apparently, as already indicated, tei the basins 
of the Senegal, the Niger, the Congo, anel the minor 
intermediate rivers. 

S y m p t o m s . -She']dig sickness usually be*gins 
very insidiously. More rarely it is ushered in by a 
series of epileptiform seizure's, occasionally by a 
maniacal attack. Those* who are- familiar with the 
disease; are said to be* able* to recognise it in its earliest 
stage's. The patient (Fig. FA) acquires a peculiar 
listless and morose manner, a somewhat nelanelmly 
expression of countenance', a certain fulness and putli-
ness about the face, a cheeping of the upper eveliels ; 
he is liable to headache, to attacks of verteo. to 
evanescent flashes of fever, sometime*- to eliarrluea 
and other intestinal disturbances. 1 '.y-aiiel-bv. after 
a variable period of weeks or months, he begins to 
experience feelings of excessive lassitude, and ot <lis 
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inclination or of inability for the daily task ; generally, 
too, there is a desire and liability to fall asleep at 
unusual times. H e may fall asleep while at work, 
while at his amusements and even while he is eating. 
H e is readily fatigued; when he does speak, he may 
complain of weakness. H e appears to feel chilly, for 
he likes to lie about in the sun. The lethargy and 
somnolence get better and worse ; on the whole, they 
tend slowly to increase. By-ancl-by, the patient seeks 
to seclude himself; he ceases to take a part in con
versation, although when obliged to speak or to answer 
a question he may do so intelligently enough. 
Gradually he becomes more silent, more taciturn, and 
he sleeps, or, rather, appears to sleep, almost con
stantly. If he is forced to walk or move about, he 
does so as if half awake or as if intoxicated, staggering 
about. His temperature may be sometimes elevated 
during the attacks of irregular fever; at other times, 
and generally, it is distinctly subnormal. Limited 
patches of cutaneous anesthesia may sometimes be 
discovered. A certain amount of muscular tremor is 
now frequently observed, and muscular power further 
diminishes. H e takes to bed or lies about in a corner 
of his hut, indifferent to everything going on around 
him, though still able to speak and to take food when 
it is brought to him. At this more advanced stage 
he never spontaneously enters into conversation or 
asks for food even. As torpor deepens he forgets 
even to chew his food, falling asleep, perhaps, in the 
act of conveying it to his mouth, or with the half-
masticated bolus still in his cheek. In other respects 
his health seems good. W h e n he can be got to eat, 
the food is digested and properly assimilated. There 
is no wasting at first, and feces and urine are 
regularly voided. As time goes on he begins to lose 
flesh ; muscular tremor, in the hands and tongue 
especially, may become very marked, and choreic,, 
movements may occur in one or more limbs. H e 
may be seized with localised or more general con
vulsions, which are apt to be followed by paralysis of 



Fig. 30.-Congo Negro suffering from Sleeping Sickness 

(FfOM t> Plwtonr'il'1'^ 
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the convulsed part. Later, bed sores begin-to- form, 
and the lips swell and saliva dribbles from the mouth. 
Gradually lethargy deepens, nutrition fails, the body 
wastes, lied sores extend, and, finally, the patient 
may become comatose and so die ; or he may sink from 
slowly-advancing asthenia. Possibly he is suddenly 
attacked with general and fatal convulsions, or with 
hyperpyrexia. 

Such is the ordinary course of sleeping sickness; 
but its manifestations are subject to considerable 
variation. Occasionally it seems to be arrested in 
its progress ; though, very generally, once established, 
it proceeds to the fatal issue without material altera
tion for the better. Mania, occasionally noisy or 
vdolent, sometimes occurs ; this, and other psychical 
and physical symptoms like those in the general 
paralysis of the insane, are not unusual in the earlier 
stages. 

There are one or two additional symptoms, not 
so evidently referable to the nervous system, which 
are almost invariably observed in sleeping sickness ; 
one is enlargement of the lymphatics, especially of the 
cervical glands ; another is an intensely itchy papulo
vesicular eruption, especially pronounced on the chest. 
The skin as a whole becomes dry, lustreless, and 
scurfy, and the hair is said to acquire in some a 
reddish tinge. 

In those instances in which the points have been 
investigated the fundus oculi has been found normal, 
the superficial reflexes active, the deep reflexes some
what exaggerated. 

The duration of sleeping sickness is very variable; 
it may be anything from four months to as many 
years, a good deal depending on the way in which the 
patient is tended. 

Pathological anatomy.—Manifestly, sleeping 
sickness is a brain disease, although hitherto no gross ' 
lesion in connection with the nervous system, or with" 
any organ, sufficient to account for""'the' symptoms, 
has been discovered, 
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In two cases etf the disease whose organ- were 
xamined under the most favourable conditions. 

dott showed that the e-sseutial lesion in -lecp-
rrg sickness is arr extensive neningo eiicephaliti-. 

flections of the brain in both cases, although nalo-eb 
*y<> evidences of pathological changes were- almost 

lib showeel an extensive' anel possibly general inhltra-

' F 

/ 

l-'w in T.-insve'ise -ecli.m <>f small \v.--el in tli. brain uf i f.i-e "t 
' - '.'opi.,: ^ieUinss, slee^in, small ,-,11 mhltrali..,, "I ,.,'me.M-ul,.' 

spar.'. (After Mutt.) 

tion of the she-atl 

c 

,s of the* bleed-vessels with lcuco-
De eytes(reg. 40) (/>*W*. J/-/. .A,///-//., Dee-. l<>th 

PI. Fig. -.'). In neither case, though carefully 
for, was any gross h'sion discovered in the* eaie-e 

VtiiktniiV.— Sleeping sickness afle*cts e*itl 

iy age*, anci appt.u - u> >«. ^ 
by occupation, temperament, food 

(ith, l̂ .i'.b 
seuight 
thalein. 

-EliologV.-Shvping sickness atfcts citlcr -ex 
and any age*, and appears te. be in no way influence. 

fooel, or heredity. It 
or insutlicie-nt grouneb. 
as not been definitely 

•the 
tj y uv^«ip«-*vivwj ~ ~ — A 

has been attributed, orr altog 
to m a n y things ; the true cause ba 

ascertained. 
Remarking the singular corrcsponelenc.' 

which 
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seems to obtain in the distribution of this disease and 
that of Filuriu perstans, and the well ascertained facts 
that the elisease rrray declare itself, and that this 

parasite cair remain alive, years after the endemic 
area has been quitted, I have suggested that Filaria 
perstaus may in some way be responsible for sleeping 
sickness. If this be really so, it is hard to say in 
what way the parasite operates. As a matter of 
fact, I have found Filaria, perstans in the only cases of 
sleeping sickness I have seen in England, three in 
number, and the parasite is now known to be exceed
ingly prevalent in a large proportion of the inhabitants 
of the endemic districts. The subject requires further 
investigation.* 

Diagnosis.—Sleeping sickness has been con 
founded with beriberi; but if it be borne in mind 
that • the former is a disease of the central nervous 
system, whereas the latter is a disease of the periph
eral nerves, such a mistake is not likely to occur. 

Treatment.—Purging appears to do good tem
porarily. Arsenic in very large doses has also seemed 

to be followed by improvement, and even by arrest. 
If Filaria perstans be at the root of the disease, 

care in the matter of drinking-water, or, possibly, of 
the bites of such insects as may subserve this parasite 
as intermediary host, is indicated as a prophylactic 
measure. 

•The recent discovery of Filuriu pi nstatns in the Buck Indians 
of British Guiana is interesting in connection with the following 
passage in a letter received some time ago from Dr. Ozzard, of that 
colony : " I haven't much doubt but that sleeping sickness does 
exist amongst our aborigines. One freejuently hears travellers in the 
interior remark on the fact that when the Bucks fall sick they take 
tei their hammocks and lie there till they die." A Buck woman 
was brought to Dr. Ozzard for treatment because, as her friends 
saiel, she was always asleep. 
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Definition. An acute, infectious, epideiuic disease 
characterised by profuse; purging and vendting of a 
colourless serous material, muscular cramps, sup
pression of urine, algidity anel collapse-, the presener 
«>f a special bacterium in the- intestine and intestinal 
discharges, aircl a high mortality. 

History anel K«cogi :i|»lii< al <li*>f riltution.— 
It is probable that from remotest antiquity e'holera 
has been e'lidemic in Lower Bengal,* and that thence, 
from time to time*, it has spread as an epidemic over 
the* rest of India. European physicians obse-rved 
it there in the sixteenth, seventeenth, arrd eighteenth 
centuries, but it was not until the* great e-pideniic 
«*x tension of I Si 7 that the disease seriously attract eel 
the attention e»f the profession in Europe'. In that 
year cholera began to spre-ad all over Asia, exteneling 
eastwards as far as Pekin and Japan, south wards to 
Mauritius, and westwards tei Syria and the' eastern 
shores of the Caspian. Stopping short at Astrakhan 
in 18'J."), it diel not on that occasietn invade* Europe*. 

Eitropettu epidemics.— In iN.'it) e'holera vi.site-d 
Europe for the first time. Advam-ing through 
Afghanistan and Persia, it enterc.l by way of 

Though it is customary tit speak of-Lower Bengal as the' lioine 
of cholera, it is by no means certain that <>thn La-tnii loi-ahtn--
have not some claim to a similar distinction—Bankok, e'aiitnn, and 
Shanghai, for example. Dr. Henderson, in his health repmt-, 
indicates that the elisease is rarely absent during the Minimer 
months from the last-named city : the same may W -aid ot l.ankok 

and of Canton. 
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Russia and swept as an epidemic over nearly the 
entire continent, reaching Britain at the beginning 
of 1832. During the same summer it crossed the 
Atlantic to Canada and the United States. This 
epidemic did not die out in Europe till 1839. Since 
that time there have been at least live European 
epidemics—1848-51, 1851-55, 1865-74, 1884-86 
and 1892-95. 

Great Britain has been seriously involved in 
four only of these epidemics—namely, in 1832, 1848, 
1854-55, and in 1866. O n the occasion of the last 
two European epidemics, although the disease was 
frequently imported, it did not spread in Britain. 
America has not been so fortunate; for, although the 
1870-73 epidemic practically spared Great Britain, it 
crossed the Atlantic and, entering by way of Jamaica 
and N e w Orleans, raged for a time in the United States. 

Erom a study of the march of these various 
epidemics, it is to be concluded that cholera 
reaches Europe by three distinct routes:—First, via 
Afghanistan, Persia, the Caspian Sea, and the Volga 
valley ; secotul, via the Persian Gulf, Syria, Asia 
Minor, Turkey irr Europe, and the Mediterranean; and, 
third, via the Red Sea, Egypt, and the Mediterranean. 

AVith certain exceptions, hereafter to be mentioned, 
there is hardly an important country in the world 
which has not, at one time or another, been visited 
by cholera in the course of some of its pandemic 
extensions. 

Etiology.—The disease is carried by man.— 
The study of the various epidemics shows that in its 
spread cholera follows the great routes of human 
intercourse, and that it is conveyed chiefly by man, 
probably in its principal extensions by man alone, 
from place to place. In Britain and the United 
States, for example, -the places first attacked have 
been invariably seaports in direct and active com
munication with other ports already infected. In 
India, although the problem is mneh more difficult. 
to unravel, in certain instances, the influence of 
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human intercourse in diffusing the di-.ca-e- can be 

distinctly traced. Thus the extensive pilgrimage-*, 

so frequent in that country, are a fruitful seine,. ,,f 

its rapid spread. During these gatherings hundreds 

of thousands of h u m a n beings are' colle-cted together 

irr highly insanitary conditions—as at the Hurdwur 

and .Meee-a pilgrimages. Cholera breaks out among 

the devotee's, who, when thev separate, carry the dis 

ease- along with them as they pro.eed towards their 

honie-s, infecting the' people of the places which they 

pass through. Cholera never travels faster than a 

m a n can travel; but in modern times, owing to the in-

cieased speed of hieoniotion anel the iru-ieasoel amount 

of travel, epiele'iuie-s advance more rapidly ami pursue 

a more e-rratie- course' than they elid sixty years ago. 

Isolation secures tin mil n tl y. In the e-a-e- eif 

isetlate-el countries the absence of active ami fieeiient 

intercourse' with the emter world favours immunity, 

e-ve-n during approximately pandemic extensions. 

Thus, though so near to the home of cholera, the 

A n d a m a n Islands have never been visited by tie 

elise-ase. Similarly, Australia and N e w Ze-alane] 

hitherto have enjoved practical exenqition. The 

sane can l>e aelvaneeil of the Pacific Islands, the 

Cape of (Jood Mope', the vve'st coast of Africa, 

( )rknev anel Shetland, b-eland, the Faroe; Islands, 

anel m a n y of the* islands of the \tlantie-. 

Its ninqual diffusion in the eiuhmic uml • pubimc 

areas. Although e-betlera is always present in some 

part of the- endemic area in Bemgal, it is not eipially 

diffused there, nor is it e'ipially e-ominon at all -easoii.s 

anel every ye-ar. Thus, even within this area, then- arc 

place's which enjeiy an absolute or- a relative immunity, 

arrd there* are* seasons and vears of special pn-va enev 

It has also to be remarke-d that the* season of immunity 

for one place may be the- seasem for prevalence in 

another place', anel rice versa. The- -aim* olt-e-rv ,u ion-

apply to the areas of e-pielemic exte-n-ion. 

W h e n cholera extends as an epidemie-, it- enu-r 

is often singularly erratic. Some place--, apparently 
• 

T 
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in the direct line of advance, are passed over, to 
be attacked perhaps at a later period. Similarly, 

certain districts of a town may be spared, while other 
parts of the same town are ravaged by the disease. 

Local conditions favouring its presence.—On the 

whole, it may be said that lowdying districts, 
particularly those along the banks of rivers, are 
more subject to the disease than high and dry 
situations; and that overcrowding and unhygienic 
conditions generally conduce to its prevalence. The 
principal and special element, however, which deter
mines the diffusion of cholera is, undoubtedly, the 
character of the water supply. 

Cholera in the main a inciter-borne disease, entering 
by the stoiunch.- -"From time to time many theories of 
the cause anel nature of cholera have been put 

forward, many of them very absurd anel manifestly 
incorrect. Most of these have now been definitely 
abandoned in favour of the theory that the cause of 
cholera is a specific germ which, in the main, is 
water-borne. The evidence in favour of this view 
may be regarded as being almost conclusive, although 
there is still some room for doubting whether the 
germ itself has really been discovered. 

The earliest, and still one of the most telling 
pieces of evidence in favour of the water-borne theory 
of the diffusion of cholera, we owe to the late 
Dr. Snow. In August, 1854, cholera was epidemic 
in parts of London, notably in the neighbourhood of 
St. Anne's, Golden Square. A child at 40, Broad 

Street, after an illness of three or four days, died 
of the disease on the 2nd of September. The dis
charges from the patient had been thrown into a 
leaky cesspool which, as was subsequently discovered, 

drained into a well only three feet away. This well 
supplied the neighbourhood with drinking-water. On 

the night of the 31st of August cholera broke out 
among those who used the water of this particular 

well, very few escaping an attack. O n the 2nd of^ 

September a lady died of cholera at Hampstea&i 
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Attention was specially called to this lady s case-, as 

hitherto the* disease- hail not been seen in that elistiie-i. 

O n inquiry it was founel that she- had been habitually 

supplied with drinking-water from the Iiroael -inrt 

well re-fe-rred to, as she had formerly re\-idcd in 

Broad Street and had retailed a liking for the water 

from this particular well. Sic drank s,,nie ,,r' t|n. 

water whii'h had been proeiueel mi the -ll-t e.f August, 

betth on that day anel again on the 1st of September. 

O n the- latter <lav -b<- was sei/ed with cholera. A 

nie-ci'. on a visit to this ladv, al-o drank sonic of tie 

same water; she, ton, was attacked bv e-holera and 

elieel. A servant also drank the water; although -he 

suffered t<> some exti'iit, she recovered. So far as 

could be ascertained by careful impriry, these people 

hail had no conniet ion whatever with the e-holera 

district except through the water feiched from this 

particular Broad Street well. ( Imlera, as mentioned, 

was not epiileunic at Hampstcad at the time The 

inference that the germ had been cemveveel in the 

polluteel water is elitlie-ult to avoid. 

Another remarkable' illustration of the diffusion of 

the' e-holera germ by water is suppled by the reecnt 

epidemic in Hamburg. At the time, tie hvgie-nic 

e-etnelitions under which the inhabitants of the con

tiguous cities of Hamburg, A bona, and \Van<Isb<ek 

live'el were prae-ticully ielentical, save in the matter 

of water supply. Hamburg and Altona both elr«-w 

their water from the' Elbe; but, whereas the water 

distributed to the people* of Altona was most care-fully 

filtered, that suppled to the people* of Hamburg was 

simply pumped up from the river anel pa-seel directly 

into the mains without filtration eir purification of 

anv description. Ida- Wanelsheck water came I'r a 

hike* anel was filtered. In Hamburg, during tie 

epidemic, there we're S.iiO.i deaths from cholera, e.jual 

to 13-4 per thousand; when-as in Altona only :>:.** 

deaths occurred, e-epial to _M per thousand. Tie elcath-

rate in Wandsbeck was similar to that of Altona. 

H a m b u r g and Altona are contiguous anel practically 
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one city. At one part a street forms the boundary 
between the municipalities. On one side of this 

street, the Hamburg side, there were numerous cases 
of cholera ; on the Altona side there were no cases. 

The houses on both sides of the street were of the 
same character, and occupied by the same class of 
people. The emly difference, so far as could be ascer

tained, was in the water supply : the houses on the 

healthy side of the street received Altona water ; 
those on the cholera-stricken "side, Hamburg water. 

It was remarked that a certain group of houses on 

the Hamburg side remained free from the disease. On 
investigation it was found that, unlike the other 

houses on the same side, these houses derived their 
water supply from an Altorra main. 

As regards its relation to the water supply this 

Hamburg epidemic is the exact counterpart of what 
happened in South London in 1854. Formerly this 

district was supplied with water by two companies— 
the Southwark and Vauxhall Company and the Lam

beth Company. Both companies drew their water 
from the Thames—the latter from near Hungerforel 

Bridge, the former from near Battersea Fields. The 
epidemic of cholera which visited London in 1849 

was especially severe'in South London. Subsequently, 

the Lambeth Company removed its intake higher up 

the river to Thames Ditton, and consequently the 
water it supplied at the time of the 185 1 epidemic 
had improved in ejuality. The Southwark and Vaux

hall Company did not change their intake, and in 
1854 they were still drawing their supply from the 

river near Battersea Fields. W h e n cholera visited 

London in that year the death rate from the disease 
in the houses supplied by the Southwark and Vaux

hall Company amounted to 153 per 10,000 inhabitants; 

whereas that in houses supplied by the Lambeth Com

pany was only 26 per 10,000. The mains of the two 

companies ran side by side, some houses receiving the 
water of one company, some that of the other. 

During the Hamburg epidemic it was also found 
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that the incidence* of cholera was three times greater 

among those- who used the town water than among 

those who get their supplies from wells. Tle-e. ami 

many similar facts which might be adelueei], dcurlv 

point, to water as a principal medium for the elitl'u-ion 

of the cholera germ. 

the cirns contaiinil in tin- dejieta. Evidellee. 

e'epiallv coni-lusi ve, tends to show that the germ 

em being swallowed by man multiplies in his ali

mentary canal, and, on being voided in the' dejecta. 

suhse'ipently finels its way by a route more or less 

elirect to water again in which, uneler favourable 

I'onelitions, it continues still further to multiply. A n 

illustration, amounting almost to proof, of tie fact 

that the germ of cholera is contained in the stoeil- of 

e-heih-ra patients is supplied by Macnamara. Some of 

the* characteristic rice-water discharge' from a e-hetlera 

patient ge>t mixed aeride-ntallv with a tew gallems of 

water. This was exposed to the- sun tor twelve hours. 

Early the following morning nineteen pea-sons each 

ilrank about an ounce of the mixture Within thirtv-

six hours, live- of these' nine-teen pe'rsons were sei/ed 

with chohaa. 

(jinitlif tons of infection tire cnmpl,.-'.— It is I'Vidcilt 

that the* ingestion of the germ is a leces-nrv con-

diti<HI fetr the' proelui'tioii of the disease, but there 

are- many facts which lender it equally evielent that 

this is not the- only cemditiem. \\ ere' it the only con 

elition, then every one of those individuals teferird to 

bv Mae-namara wouhl have sickeneel. What the other 

ne'iessai'v conelitions mav be it is hard in the' present 

state of knowle'dge impossible'- -to say. 

There is reason tei believe- that not only are the 

conditions complicated as legards the susceptibility of 

the individual, but also that they are- e-epially com

plex as regards the germ it-elf in relation to its 

pathogenetic, proliferating, and diffusing properties. 

T h e g e r m of cholera.- Early ri> as. Since 

European pathologists first directed tleir attention 

to the subject, m a n y views have been entertained as 
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to the exact nature of the cause of cholera. Some of 

these vie'ws were of the irrost fantastic description. 

Mysterious atmospheric and telluric conditions were 

invoked, and superstitious notions worthy of the 
Middle Ages, emly a very few years ago were freely 

ventilated even in high places and by educated minds. 

Among those who ventured to formulate definite and 

more reasonable hypotheses some considered that 

cholera, like the more familiar exanthematous fevers, 
was directly contagious. Others thought that it was 

rrot directly contagious, but that it was communicated 

by the evacuations of the sick after these evacuations 

had undergone some peculiar fermentative process out
side the* human body. Others, again, as Von Petten-
kofer, regarded the virus as a chemical ferment which 

developed in the soil under certain unknown epidemic 
conditions. 

Discovery of the comma bacillus.—Since the rise 

of the germ theory of infective disease most of these 
speculations have been definitely abandoned, or have 
received more precise expression in the view that 

cholera is caused by a certain bae-terium, known as 
the comma bacillus or cholera vibrio, wb" ^och 

fouird to be present practically invari „*-
stools and intestinal contents of chol 

This bacterium Koch first discovered 
1883. Believing in its importance he 

proceeded to India on a special mission, 

in Calcutta, in 1884, he found the same bac 

the intestinal contents of forty two fatal cases, 

the stools of thirty other cholera patients ; in i 
it in every case of the disease 

er, he entirely failed to find it in 

m in healthy discharges. These o1 

they concern the presence 

n cholera stools, have been a 

any other workers ; so tha 

this bacterium is now 

and valuable practical 

.ion-choleraic nature of an 
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inte-stinal flux; anel this even by tic opponent- "t 

Koch's -pee-ial view a.- to tin- nature of the relation

ship of tin- bactei ill in in (|iie'-t ion to the dbra-e with 

vvhie-h it is so intiniate-lv associated. If onlv on 

acceiunt e.f its eliagnostii' vale' tie c o m m a l.acillu-

theieioie is an organi-in of import oie-c ; but a- m a n y 

high authorities regard it as a necr-.-ary e-oieomitant 

and oven n- the actual germ and true e-aii-e of \siatic 

file:///siatic
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to the exact nature of the cause of cholera. Some of 
these x icws were of the- most fantastic description. 

Myste-rious atmospheric anel telluric conditions were 

invoked, and superstitious notions worthy of the 
Midelle- Ages, only a very few years ago wen! freely 
ventilated even in high plaees anel by educated minds. 

Among those who venture-el to formulate definite and 

more reasonable hypotheses some considered that 
cholera, like the' more familiar exantheinatous fevers, 

was directly contagious. Others thought that it was 
not directly contagious, but that it was communicated 
by the evacuations of the sick after these evacuations 
hael undergone seme peculiar fermentative: process out

side the' human body. Others, again, as Vorr Peften-

kofer, regarded the virus as a chemical ferment which 
elevelopeel in the soil under certain unknenvn epidemic 

conditions. 
Discovery of the comma bacillus. —Since the rise 

of the germ theory of infective dise*ase rrrost of these 
speculations have been definitely abandoned, or have 
received more ptecise expression in the vie-vv that 

e-holera is e-ause-d by a certain bacterium, known as 

the comma bacillus or cholera vibrio, which Koch 

found to be present practically invariably in the 
stools and intestinal contents of cholera patients. 

This bacterium Koch first discovered in Egypt in 

18*3, Believing in its importance he afterwards 

proceeded to India on a special mission, and there, 
in Calcutta, in 1884, he found the same bacterium in 

the intestinal contents of forty two fatal cases, and in 

the stools of thirty other cholera patients; in fact, he 

found it in every case of the elisease examined. 

Moreover, he entirely failed to find it in any other-

disease or in healthy discharges. These observations, 
so far as they concern the presence of the comma 

bacillus in cholera stools, have been abundantly con

firmed by mairy other workers; so that the presence 

or absence of this bacterium is now regarded as a 

trustworthy and valuable practical test of the 

choleraic or non-choleraic nature of any given case of 
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intestinal flux; and this even by the opponents of 

Koch's special view as to the nature of the relation

ship of the bacterium in epiesfion to tic disea-e with 

which it is so intimately associated. If only on 
account of its diagnostic value:, the: c o m m a bacillus 

therefore is an organism of importance : but as many 
high authoritie-s regard it as a necessary concomitant 

and even as the actual germ anel true cause of Asiatic 

I'Mir. 41. — Cli.ilt'ia liacillus. A-.ir .-nil : Ji IISJUI.-' ur..\vth. 
( x 1000.) (.l/l'-V Utttl UtIAtte.) 

cheilcra, the vibrio ae-quire-s an importance of tie first 
rank. 

The comma bacillus; ih se C I'pl inn.—Hie' c o m m a 
bacillus (Fig. 41) is a very minute- organism, [••) to 
2 microniillinietics in Ie-ngth by -5 tej Mi niicromilli-
nietres in eliamete-r—about half the length anel twice' 
the' thickness of the* tubercle bacillus. It is generally 

slightly curved, like- a c o m m a ; hence- it- name 
After appropriate staining, at each end, or at one 
end only, tlagella can be distinguished; sometimes 
one, sometimes, though less freepiently, two. These 
flagella are of considerable length from one to the-

O *— 
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times that of the body of the bacterium: tbdr 
extreme tenuity renders them difficult to see in 
ordinary preparations. The llagella are not alwavs 
present during the entire life of the parasite In 

virtue of this appendage the bacillus exhibits very 
active spirillum-like movements. The individual 
bacilli when stained show darker parts at the ends 
or at the centre, suggesting the possibility of spore 
formation; this point has not been definitely settled. 
Sometimes in cultivations two or more bacilli are 
united, in which case an S-shaped body is the result; 
or it m a y happen that several bacilli are thus united 
together, producing a spirillar appearance. 

The c o m m a bacillus is easily stained by watery 
solution of fuchsin, or by Bonder's method, dried 
cover-glass films being used. Dilute solution of 
methyl violet mixed with the intestinal contents and 
placed on a slide suffices for partial staining. 

The bacillus grows best in alkaline media at a 
temperature of from 30° to 40° Cent. Growth is 
arrested below 15°, or above 42° Cent.; a tempera
ture over 50° Cent, kills the bacillus. Meat-broth, 
milk, blood serum, nutrient gelatine, or potato, are 
all suitable culture media.- Nutrient gelatine and 
potato are the most convenient for diagnostic purposes. 

In gelatine plate-cultivations minute white points 
appear; around these the gelatine liquefies, and the 
colonies of bacilli sink into funnel or bubble-shaped 
depressions. B y the end of the second or third day 
the cultivation is besprinkled with such depressions, 
benefaction spreading peripherally until it involves 

the entire surface of the gelatine. The colonies are 
white or yellowish, very irregular in shape, granular, 
and shining like so m a n y particles of ground-glass. 

Later they assume a peculiar roseate hue, said to he 

absolutely characteristic. 
I n gelatine stab cultures the growth at first is 

most active near the surface; later, the colony sink-;i 

ing, liquefaction advances most below the surfac^of 
the gelatine, so that a bubble-shaped appearance is 
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then produced. Later still, as growth proeeids 

along the' needle track, a finger-shaped liepu-faction 
results, whie.-h in time- extends to the shies of the 

tube'. At the bottom of the liepiefhd area there is 
an accumulation eif a white' mass of bacteria ; at the 

top a scum of bacteria in various stage's of degenera
tion is formed. These cultures m a y die after five' or 
six weeks. 

Agar is not liquefied, and in it the cultivations 
retain their vitality longer. O n potato, at 20 to 
30 Cent., the culture- appears as a thin, brownish, 
porcelain-like: film. In breith, some* of the bacilli 
form a scum on tbe surface ; other-, falling in 

masses to tbe bottom, leave the* boely etf the liquid clear. 
Although, taken teygether and in conjmetion with 

the morphological appearance's, these culture* e-harac-
ters are* fairly distine-tive, nevertheless certain other 
bacteria, such as Kinkier s spirillum, behave very 
similarly; and, as the microsceipic fe-atmes of these 
other beteria in some instances are- very much like 
those of the' cholera vibrio, a mistake is easily made-
The product ion of what is known as "cholera red 
by tin* addition of pure* sulphuric acid (indol reaction) 
to a culture in peptonised broth, is also not epiite 
distinctive' of the cholera vibrio, for a similar miction 
is prodmed by some other bacilli. 

In careful anel practised hands the diagnosis of 

cholera by the* mi«M'oscopie anel cultural characters of 
the vibrio may be made* with practical certainty. 

Is the einniiiu bacillus the iprm <<t cholera /— 
Although it m a y be' safely asserted that e'holera is 
intimately assete-iated with the e-oinma bae-illus. it does 
not necessarily follow that this organism is the cause' 
of cholera. M a n v attempts have' been, and are being, 
made to establish such a relationship. Xe'vertlele-s, 
what m a y be considered as absolute* p roe if is still 
wanting; such proofs as alone can be atfbreled by 
the production in man, or in tie lower animals, of a 
disease in every respect like cholera by the adminis
tration of pure cultures of the c o m m a bacillus 
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Short of this the proof may be said to be almost 
complete' ; iirdeed, by not a few the causal relationship 
of the* bacillus to the disease is considered as established. 

Since- Koch first announced his discovery many 
facts having a bearing on tbe subject have been 
brought to light, some- in favour of his views, some 
apparently militating against them. 

(1 ) It has been found that there are several 
bacilli with morphological anel cultural characters 
close-ly resembling those of the cholera comma, not
ably the Finkler-Prior bacillus of cholera nostras, 
Lewis's saliva comma bacillus, many of the comma-
shaped bacilli discovered by Cunningham, and certain 
species found in river water. Koch and others 
maintain that, though morphologically similar, those 
other bacilli behave so differently in culture media 
that, biologically, they may be considered as specific
ally distinct from the cholera vibrio. 

(2) Cultures of pure bacilli have many times been 
swallowed by way of experiment ; yet, although in a 
few instances diarrhoea with comma bacilli in the 
stools h.-is resulted, in perhaps no instance has true: 
cholera, much less fatal cholera, been produced. On 
this account it is held by some that the comma 
bacillus cannot be regarded as the germ of cholera. 
Against this it is advanced that other factors must 
be present to insure the induction of cholera by such 
experiments ; for example, a suitable and peculiar-
condition of the body, possibly, as Buchner suggests, 
some see-onel and as yet unknown micro-organism. 
Buchner therefore regards cholera as the result of a 
mixed infection. Menrover, the cholera vibrio, like 
other pathogenic bacteria, may lose through cultiva
tion, or otherwise, its virulence while retaining its 
morphological and cultural qualities. 

(3) A few cases of what from a clinical point of 
view appears to be true cholera have been observed 
in which the most careful and most prolonged bac
teriological examinations failed to detect the comma 
bacillus. Therefore, it has been advanced, as cholera 
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can occur without the comma bacillu-, the comma 

bacillus cannot be the cau-e of eleleia. Again-t 

this it has been said that the.-e eib-erv alioiis were 

defective ; that although the bacillus was not found. 

it by no neans follows that the bacillus was not 

present at some time in the case. 

(I) The c o m m a bacillus has been observed in tic 

stools of imlividuals who did not at the time or after

wards suffer from cholera. To ibis it is answered 

that although one etf the necessary e<mditions for lie 

productiem etf cholera was present, either- e-ipially 

reeessary, were- absent. Possibly, as Pett«'iikof«r re

marked, for the productiem of an attack of cholera 

three: things might be neeessary, X, Y, anel Z. The 

I'oninia bacillus may be the X, but in the absence' of 

the' Y, eertain local, tend of the Z, certain personal 

conditions, disease does not result. 

(f»l It has been found impossible by the administra

tion of c o m m a bae-illi to pretdue-e in the lower animals 

true cholera, eir any condition with clinical -yinpteuus 

closely resembling e-holera. Koch and others, in 

eertain experiments on guiiea-pigs, acting on tie 

supposition that- the acid in the' stomach killed the 

bacillus, neutralised this by the administration of 

sodium carbonate-, anel paralysed the intestine by 

intraperitoneal injeetions of tincture of etpiuni. In 

this way thev claim to have suce.eeeled in killing 

guinea-pigs with symptoms to a certain e-xtcnt like 

those of e-holera. There are many seturces of fallacy in 

this experiment, as has been pointed out by Klein and 

others. Exactly similar results can be' got by u-ing the 

Kinkier-Prior and other bacilli. The* most promising 

experiments in this direction are those by JaUotnv 

011 the ground squirrel, Spernugdiilus guttata^. by 

administering to this animal c o m m a culture's in alka

line media a disease in many respects like- cholera wa-

produced ; and, in the' intestines and diseharges ot 

the animals experimented on, cholera-like' pathological 

changes were found, as we'll as c o m m a bacilli. 

Variability of the cholera microbe. - - Be-teno 
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logical studies, always difficult, are extremely so in 

the case of the cholera microbe owing to its special 
liability to variation, both irr its morphological and 
in its pathogenic characters. On this subject Haff-

kine remarks (llrif. Alcd. dourn., Dec. 21st, 1895): 
" When the* cholera bacillus was first discovered its 

properties were described with extreme precision, 
which helped in concentrating for a long time all 

studies on well-defined and carefully chosen specimens. 
Little by little, as the field of observation grew larger, 

a number of varieties have been found with charac

teristics differing so largely as to annihilate almost 
completely the original description. W h e n we open 

the intestine of deceased cholera patients and investi
gate the microbes there, the adopted methods will 

bring to tbe surface vibrios in which the external 

forms, instead of the characteristic comma or spirillum, 
will vary between- a coccus and a straight thread; the 
number and disposition of the cilia, the secretion of 

acids, the form of growth in broth, will vary; instead 

of giving in gelatine a discrete and well-defined figure 
of liquefaction, the variation will extend from the 

complete loss of this property to a rapid dissolution of 
the whole medium; there will be varieties which 

grow luxuriantly in given media, and others which do 

not grow there at all; some will be phosphorescent in 

the dark, and others not ; some will give the indol 

reaction, and others will be deprived of this property, 

and so on. The first thing to be done is to select 

carefully among these the most typical specimens, 

rejecting the others, and then to try their pathogenic 

power. We shall find such a divergence in strength 
that the extreme forms will not be believed to be the 

cholera species. There will be commas deprived of 

any virulence demonstrable on animals, and others 

which will kill the most resistant species. Some will-

be fatal to a guinea-pig at a dose of 1/100 of a culture 

tube, and others harmless in doses 500 times stronger. 

The average comma dies out when introduced under 

the skin of an adult animal; others will spread in the 
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system and give rise to a fatal se-ptieemia. Tin-

ordinary c o m m a will be without effect on birds ; but 

several specimens have* been isolated, ami believed to 

be typical, which easily killed pigeons by hypodermic 

or intramuscular injection. 1 believe to be of great 

value' the method worked out by l'feifl'er for com-

parhig all such varieties with eme selected as typical, 

which he employed for the preparation of an antitoxic 

M'rum. This nie'thod will be' found of efficient help 

in distinguishing specimens of the- greatest affinity 

with the- average e'holera comma. But one-e such 

speeinens are' selected anel their particular preipcrties 

studie'd tlev begin to e-hange from the first day th«-v 

;ir-e* introeluced into the laboratory, anel no calculation 

based on tlese- studie's is possible In a ca-e epietted 

by M .Me'tchnikoff, the proportion of tie initial 

]»owe:r of the microbe, and the si length it showed at a 

later trial, was as To to 1, the micretbe* having 

gradually sunk to 1 in of its initial virule-nee " 

These* re*inarks, by so great a master of the- subject, 

whilst they indicate a way of leconciling manv ap 

parent eliseivpaneh's in matters of fact and elitt'eiences 

in the' conclusions arrived at by ditfcre'iit bacteri

ologists, and whilst they irrdicatc a k«*y to many etf 

the- clinical features of e-holera, teach us caution in 

accepting as proved the causal relationship of the 

e-holera vibrio to the elisease with which it is so 

invariably associated. 

S y m p t o m s . A n attack' of e-holera cninnicnies 

rn one* of two ways; either it may supervene* in the 

course' of what appi-ars to be an oidinat v e-asi- of 

diarrheca, or it may e-oiie on suddenly and without 

.any well-marked prodromal stage' I hiring e'holera 

epidemics diarrheca is unusually prevalent. It is a 

c o m m o n observation that at such times an attack ot 

this latter nature, after a day or two, may assume the 

characters of true cholera. The preliminary loo-ene-s 

in such cases is called the " premonitory eliarrho-a. 

Whether this looseness is specifically related to the 

subsequent attack, or whether it is of an ordinary 
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catarrhal or bilious type and acts simply by predis

posing to the specific disease, has not been determined. 

Petssibly, owing to a catarrhal condition—dn itself 

non-specific—the resisting power of the mucous mem

brane is impaired; possibly, in diarrhoea, the large 

amount of fluid in the gut affords a favourable 

medium for the cholera germ to multiply in. Besides 

diarrheca, other prodromata such as languor, depres

sion of spirits, noises in the ears, etc., are sometimes 
noted. 

W h e n true cholera sets in, profuse watery stools, 
painless or associated with griping, and at first fecal 

in character-, pour, one after the other, from the 

patient. Quickly the stools lose their fecal character, 

becoming colourless or, rather, like thin rice water con

taining small white flocculi in suspension. Enormous 

quantities — pints —- of this material are generally 

passed by the patient. Presently vomiting, also pro

fuse, at first perhaps of food but very soon of the 
same rice-water description, supervenes. Cramps of 

an agonising character attack the extremities and 

abdomen ; the implicated muscles stand out like rigid 
bars, or are thrown into lumps from the violence of 

the contractions. The patient may rapidly pass into 

a state of collapse. In consequence principally of the 

loss of fluid by the diarrhea and vomiting, the soft 
parts shrink, the cheeks fall in, the nose becomes 

pinched and thin, the eyes sunkeir, and the skin of 

the fingers shrivelled like a washerwoman's. The 

surface of the body becomes cold, livid, and bedewed 

with a clammy sweat; the urine and bile are sup
pressed ; respiration is rapid and shallow ; the breath 

is cold and the voice is sunk to a whisper. The pulse 

at the wrist soon becomes thready, weak, and rapid, 

and then, after coming and going and feebly fluttering, 

may disappear entirely. The surface temperature 
sinks several degrees below normal — 93° or 94°, 

whilst that in the rectum may be several degrees 

above normal—101° to 105°. The patient is now 

restless, tossing about uneasily, throwing his arms 
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from side- to side, feebly complaining of intense thir-t 

and of a burning feeling in the client, and racked 

with cramp. Although apathe-tie- tie mind ge-nerallv 

rcniains clear. In other instances tie patient m a v 

waneler or pass into a comatose state' 

This, "the algide -tage of cholera, mav termin

ate' in one of three ways in death, in rapid e-onva-

h'scerue, or in febrile' reaetiem. 

W h e n death from collapse supervenes, it mav eo 

so at any tine from t wo to thii t v In 111 •- fi<>ni the- con 1-

inene'i'inent ofthe seizure, usually in from ten to twelve 
('n the either baud, the gradual <essntiem of umiitiug 

anel purging, the re-appeai'ime'e' of the pnl-e at the 

wrist, ami the leturn of some warmth to the surface 

may herahl i-onv ah-seencc In such a case, atle-r 

man}' hours, the selection eif urine leturns, and in tin* 

ceiurse of a few elays the palient m a y b e pract icall y 

well again, f'sually, however, on the cessation of tie 

more acute' symptoms of the algide singe, a i-oiulition. 

known as " the* stage of reactietn.' is (lev eloped. 

pi action : chul, ca, typhtml.—When the' patient 

e'liters em this stage the- surface- of the body becomes 

warner, the pulse returns at the wrist, the face tills 

out, re-t lossless disappears, urine may be secieteel, 

and the motions diminish in number anel amount, 

becoming bilious at the same time*- ('((incident ly with 

tie subsieleuce of tie more uigeiit symptom- of the' 

algiele stage and this general improvement in tie 

appearance of the patient, a febrile condition of 

•neater eir less severity mav eleveloo. Minor de-grecs 

etf this reaction gene-rally subside in a few hours ; but 

in more severe* cases the' febrile -fate becomes aggra

vated, and a condition in many respects closely n -eni-

bling tvphoid fever, " cheilcrn typhoid, ensue-. Thi-

fe*brile or possilily typhoid state may last from four or 

five* davs to perhaps a fortnight or even loiigi'i-. In 

severe* cases the face is flushed, the tongue br ivv n 

and dry, and there may be delirium of a low typhoid 

character with tremor anel sub-ultus ; or tie patient 

m a y sink into a peculiar torpid condition. The 
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motions are now either greenish or like pea-soup, and 
may contain a larger or smaller amount of blood; at 

the same time they are very offensive. The reappear
ance of urine may be delayed from two to six days; 
at first scanty, high-coloured, cloudy, albuminous, 
and containing casts, it gradually becomes more 
profuse, paler, and with less albumin. Though at 
first the urine is very deficient in urea, in uric acid, 
and in salts, later the quantity of these substances 
may exceed for a time the normal. 

During the stage of reaction death may occur 

from a variety of complications ; from pneumonia, from 
enteritis and diarrhoea, from asthenia, or from such 
effects of uremic poisoning as coma and convulsions. 

In cholera there is a considerable variety in the 
character of the symptoms and in their severity, both 
as regards individual cases and as regards different 
epidemics. It is generally stated that during an 
epidemic the earlier cases are the more severe, those 
occurring towards the end of the epidemic being on 
the whole milder. 

Ambulatory cases occur during all epidemics. 
Such cases are characterised by diarrhoea and malaise 
merely ; there is never complete suppression of urine, 
the diarrhea never loses its bilious character and it is 
not accompanied by cramps. The attack gradually 
subsides without developing a subsequent stage of 
reaction. 

Cholerine.—In another set of cases the diarrhea 
may be somewhat more acute, and the stools assume 

the well-known rice-water appearance ; but the loose
ness soon ceases without leading to suppression of 
urine, or to algide symptoms, or even to very severe 
cramps, and without being followed by a stage of 

reaction. Such cases are sometimes designated 
"choleraic diarrhea" or "cholerine." 

Cholera sicca.—A very fatal type is that known 

as " cholera sicca." In these cases, though there is no, 
or very little, diarrhoea and vomiting, collapse sets in 

so rapidly that the patient is quickly overpowered as 
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by an overwhelming ehise of seme poi-oii. ami dies 

in a few hours without purging or any attempt at 

teae'tion. At tie post inort, m examination the rice 

water mate-rial, se> e-harai'tiretie- of cholera, though it 

may not have' lie-en vended during life, is found in 

abundance' in tie bowel. Other e-a-e-- (lie Mieldcnlv 

from apiuea causi-d, apparently, either by e-oagtila 

in tie right heart, or by spasm of tie pulmonary 

arterioles, the lung- re-fusing m tran-init tie thickene'd 

blood In eertain case-, after temporary improve-

nii'iit, relapse- may ejcciir and is nearly always fatal. 

IIyp< rpyr .em is an oeeasional though ran' occur 

rence in e-holera ; in such the axillary ti-inperature mav 

rise- to 1<>7 the re-ctal temperature perhaps to \F,\ : 

these cases also are' almost invariably fatal. 

S< < pi el a-. —(-lioh-ra is apt to be followed bv a variet v 

etf more or less important seipiehe, such as ananiia, 

mental and physical debility insomnia, pvietic con

ditions, chronic e-ntereieolitis, nephritis, ditlerent forms 

of pulmonary inflammation, parotitis apt to end in 

abscess, liberation of tie cornea' bed sores, or in 

gangrene' of ditlerent. parts of the body. Jaundice 

eeeurs at tines and is said tei be of the gravest 

import. Pregnant w o m e n almost invariably miscarry, 

the fetus showing evidences of cholera. 

•>lori»i<l auatoiii) a n d pathology. Eigor 

mortis eieeurs early and persists for a considerable 

tine. ( urienis movements of the' limbs may take 

place in coiiseepicnce of piist-mnrieiii muscular «'<>n-

tractiems. < hi dissection tbe most characteristic patho

logical iippearances in cholera are those connected 

witli the circulation and with tie intestinal tract. 

If death have eiccurre-d during the algide stage. 

the- surface piesemts the shrunken anel livid appear

ance already eh'si-ribed. O n opening the- body all the 

tissues are found to be abnormally dry. Tie muscles 

are* dark aird firm ; sometimes one or metre of them are 

discovered to be ruptured—evidently from the vio

lence of the cramps during life. The right side of the 

heart and systemic veins are full of dark, thick, and 

u 
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imperfectly coagulated blooel, vvhie-h te-nels to cling let 
the inner surface of the vessels, Fibrinous chits, ex
tending into the vessels, may be: founel in the right. 
heart. The lungs are' usually amende, dry, anel 
shrunken ; occasionally they may be congested anel 
(edematous. The pulmonary arteries are distended 
with blood, the pulmonary veins empty. The liver-
is generally loaded with blood ; the gall bladder full 
of bile ; the spleen small. Like all the otler serous 
cavities, the peritoneum contains rro fluid, its surface 
being dry anel sticky. The outer surface of the bowel 
has generally a diffuse rosy red, occasionally an in
jected, appearance. On opening the bowel it is found 
to contain a larger or smaller amount of the charac
teristic rice-water material, occasionally blood. The: 
mucous membrane of the stomach anel intestine is 
generally pinkish from congestion, or- there may be-
irregularly congested or arborescent patches of 
injection here and there throughout its extent. In 
addition, there may be seen smaller or larger points 
of ecchymosis irr, or under, the mucous membrane. 
The changes in the alimentary canal are most marked 
at the lower end of the ileum, where Peyer's patches 
and the solitary glands may be; seen to be: congested 
and swollen. In some instances the bowed is pale 
throughout; in many the mucous membrane has a 
sodden, pulpy appearance from exfoliation of epi
thelium—possibly a post-mortem change ; occasion
ally, especially towards the lower end of the ileum, 
a croupous exudation is met with. The mesenteric 
glands are congested. The superficial veins of the 
kidneys are full; the medullary portion is much 
congested, the cortical portion less so ; the tubules 
are filled with granular matter ; the epithelium is 
cloudy, granular, or fatty, and, at a later stage, may 
be shed. The bladder is empty and contracted. 
Nothing special is to be noted in the nervous system. 

If death have occurred during the stage- of re--
action, the tissues are moist; the venous system is 
less congested; the lungs probably congested and 
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odematou.-, perhaps inflamed. Very probably there 

are e\ idetees of extensive enli-ritis. 

.M icrosi'opjcal e'xainiiiation of the content- of tie 

bowed eluring the acute stage of the eli-ea-e discover-, 

in most instances, the* c o m m a baeillu-. Usually it i-

in great abundance; oci-asiemally in what i- almost 

a pure' culture'. Sections of tie intestine show tie 

bacillus lying on and between the epithelial e-ell- of 

the- villi and glands. In no other organ or ti--ue of 

tie bejely is tie bacterium to be found. Tleiefoie, 

ii-suiniug that the i-oinma bacillus is the cause of 

I'heileia, we must cemcluele that thee-linical phenomena 

are not the result of a septicemia ; but that thev ari-e. 

either from a loe'al irritation proelueeel by the baeillu-

or from some' toxin which it generates in the* bowel 

anel which is absorbed, or from a combination of these 

factors 

That the* cholera vibrio is a powerful irritant is 

shown bv the eflbi-t proelueeel locally by a hypedermic 

inje-etion of a virulent culture. AN ben -o injee-tcil, 

not etnlv doe- it give rise to local eede'ina but, unle-s 

pri'i'aut iems are taken, it cause's in certain animals 

necrosis of (he tissue's anel ulceratieui at the seat of 

in jee 1 ion. It is conceivable, there'tore, that when in the 

course of the nnt urallv acquired disease the bacilli 

proliferate in the' bowel, thev or their products act as 

an irritant to the mucous membrane- anel so provoke 

the' hv peieat harsis, and the con-eepent dehydration of 

the* tissue-, whieh are' the' dominating features of the 

dise'ase ( >n the other ha 11 el. the hypodermic injection 

of cholera vibrio cultures is followed by smart febrile 

nietvenient lasting from one to three days, evieleiieing 

the* pre-cme etf a febrogenetic toxin capable' of pro

ducing ceui-t it ut ional sviiiptoiii-. This fact, together 

with tie rapid and intense pro-t ration which, in some' 

in-taiecs of natural cholera, appear- to IK' out of all 

proportiem tei tie amount of catharsis present, suggests 

that in a measure* the* lethal e-tl'ects of the vibrio are-

attributable, not alone tei the- drain of fluid from the 

bleed anel tissues, but also to the al S eption of a-
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cholera toxin from the int«*stine It is somewhat 
strange, however, if this toxin be anything more than 
a subsidiary element irr the production of the 
symptoms in most instances of the naturally acquired 
disease, that catharsis is not erne of the eflects of the 
hypodermic introeluction of the vibrio, anil that fever 
is not an earlier and more prominent syrnpteim in 
natural cholera. The* modern tendeuicy is to regard 
the clinical phenomena as the result partly etf heal 
irritation and partly of a toxamiia ; variation in the: 
proportional intensities of the various clinical elements 
depending on the* degree of virulence of the particular 
strain of microbe introduced, and orr the* e-ircumstances 
anel idiosynciasy of the* patient. 

Diagnosis.—During the' leight of an epidemic 
the* diagnosis of cholera is generally an e-asy matter ; 
the- profuse rice*-water discharges, the collapse*, the 
cold clammy skin, the cyanosis, the* shrunken feature's, 
the shrivelled fingers and tees, the feeble, husky, 
hollow voice, the cold breath, the* cramps and the 
suppression of urine, together with the- high rate of 
mortality, are generally sufficiently distinctive. But 
in the first cases of some outbreak of diarrheca, which 
may or may not turn out to be cholera and the ti ue 
nature of which for obvious reasons it is of import
ance to determine, diagnosis may not be so e*asy. 
Symptoms resembling true cholera may supervene in 
the course- of an ordinary severe diarrhea, and are-
very usual in cholera nostras, in mushi«>cm poisoning, 
irr ptomaine poisoning, in tbe early stages of 
trichinosis, and in a certain type of pernicious 
malarial fever. In none of these, lewever, is the 
mortality so high as in cholera ; it may be laid 
down, therefore, that e-pidemic diarrhoea attended 
by a case mortality of over 50 per cent, is cholera. 

In other forms of diarrhea it is rare for the 
stools to be persistently so absolutely devoid of 
biliary colouring matter as they are in cholera. A 
careful inspection of the- stools sometimes yields valu
able information in other ways. Thus in mushroom 
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poisoning, fragments of the mushrooms which caused 
the- catharsis m a y be seen ; irr trichinosis, the micro

scope may detect the: adult trichina. In e-hohraic 
malarial attacks the* presence of the plasmodium iir 

the> bhiod, the periodu-ity of the symptoms, their 

amenability to quinine, together with the character 
of tie pievailing epidemic, generally combine* to guide 

to a e-orrect diagnosis. 
Tie ih-tee-tion of the c o m m a bacillus in the stools 

is now regarded as a positive indication of e-holera. 
It wouhl be rash, however, to affirm that a negative; 
result from bae-teriological examination of a single 
case is conclusive against its being cholera. More-
over, it must be borne: in mind that such examinat ions 
to be trustworthy have to be nraele by a skilled bac
teriologist. Aieording to Kanthack anel Steplens, 
the following were' the nethods of bacteriologie-al 

diagnosis practised by Klein during the threatened 
e.'piclemic in lddl.'l :— 

•• M,-th,nl 1.— A flake from the: ilcjevtie is ]ilae-e-d in peptone 
lircilli and iiicutiateil at F, ( Vnl. In twi'iity-four hours an 
almiielant crop of vibrios is found em t In - superficial layers of 

the broth. This pellicle consists of a practically pure culture, 
or, at any rate*, is a culture' which easily allows of pure sub
cultures being obtained. 

*' Mclhntl 2.—A flake is pla<"d in sterile salt solution or 
broth; it is shaken up, and from this gelatine or agar tubes 
are inoculated, anel plates are made. In agar plate- incubated 
at -o «'cnt. numerous colonies may be fount in twenty to 
thirty hours. In tie gelatine plates, after two to three day-' 
iiietibatiem at "20 to 'I'l' ('out., numerous typical colonies can he 

got. 
••Mtt/ititl ;S—A flake! is placed directly into Dunham's 

peptone -alt solution (1 per cent, peptone*, 0'5 per cent, sodium 
chloride), or the Dunham's solution is inoculated after pivvioii-

dilution of the material. The' peptone solution, after six, 
eight, to ten hours' incubation at •)' tent, slews a definite 

turbidity, due to the rapid growth of the comma bacilli; and 
tie e'holrra-red reaction may bo obtained. For speedy diagied-
thi.- method is most valuable; in six to twelve hours, or. at 
latest, in sixteen bonis, comma bacilli can be found in the' 

superficial layers of the peptone solution, so that in tvveuty-four 
hours pure' cultures anil the cholera-red reaction can be obtained 
in seeendary peptone tube-. Also, a positive result may be 
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obtained by this inrihod in cases in which the niioroNoopical 
examination has failed to give definite I'videnie of tiro presence 
of vibrios." 

The first two methods are* applicable* to those 
instances in which rnicrose-opieal examination eif the 
stools shows crowds of comma bacilli. Method r] is 
specially applicable* tei those stools in which comma 
bacilli are in very small numbers. 

.lloi-f ality.—The average* case* mortality in cholera 
amounts to about 50 per cent. Hemic epiele-mics are 
more deadly than others. As already mentioned, the 
mortality is greater at the earlier stages than at the 
later stages of an epidemic. To the old, the very 
young, the pregnant, the subjects of grave organic 
disease—particularly of the* liver, kidneys, and heart, 
the dissipateel, the under-fed, and the feeble, the: 
danger is very great. 

41 II : i r: i Hi i ne pre veil I ion.—Theoretically, ejuar-
antine shoulel be an elihie-nt protection against the: 
introduction of cholera into a community ; practically, 
it has proved a failure. Unless they are stringent 
and thoroughly carried out, epiarantine regulations 
can be of little use. Unfortunately, tbe temptation 
to evade such regulations is in proportion to their 

stringency. It is impossible to secure the: absolute 
honesty and efficiency of every individual in a large 
body of men charged with the details of any system 
entailing great personal inconvenience and loss to tra
vellers and merchants. Therefore, if the strength of 
the quarantine chain is to be measured by its weakest 
link, the chain must be weak indeed, as a very slight 
acquaintance with its working will attest. Even if the 

utmost care, intelligence, and honesty succeed in exclud
ing individuals actually suffering from cholera, or likely 
within a reasonable time to suffer from cholera, theic 
is yet no guarantee that the- germ of the disease may 
not be introduced. Koch and others have* shown 

that sometimes the dejecta even of individuals ap
parently in good health and who have not suffered, 

or who may not subsequently suffer, from choleraic 
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disease, may yet e'ontain, and for some time continue 
fe> e-outain, tbe cholera vibrio. If tie cholera vibrio 
be- the germ of cholera, then such healthy, vibrio-
bearing individuals m a y well stttlice 1o start an epi
demic. It is impossible-, short of absol ite anel 
cemiplete isolation, for any practicable system of 

epiarantine to deal efficiently with sue-h cases. 
So far from ordinary epiarantiie proving a de-fence 

against cholera, it m a y actually increase the- risk of 
an epidemic. This it does by fostering a fal-e sense 
of security, tied set leading to neglect en' those well-
proveel guarantors of the public health- domestic, 
municipal, and personal cleanliness, and a pure water 
and food supply. 

The system to which (beat Britain apparently 
owed her immunity during recent epide'mies on the 
continent of Europe* is a practicable and in civilised 
conditions, an edlieient one. lTneler this system emly 
ships whiedi were' carrying, or vvhie-h had recently 
carried, e-holera patients were detained; and even 
these merely till tlev could be thoroughly disin
fected. Thus inconvenience and loss to travellers 
and merchants were small, and the te-mptation to con 
teal cases of the disease-, or to evade regulations, was 
proportionated}* minimised. A n y cholera case's were 
isolated in suitable' hospitals, the- rest of the crew and 
passengers, although supervised for a time, being given 
free- pratique. A t tbe same time, attention was not 
diverted from the sanitation etf towns, especially of 
seaports ; this was the neasuie mainly re-lied on. 
Suspicious cases occurring on shore were' at once 
reported to the sanitary authorities and promptly 
de-alt with, fomite's being destroyed or disinfected at 
as little cost and inconvenience to individuals as pos
sible*. Every endeavour was made to prevent faeal 
contamination of the public water supply. 

Of late* vears in India effort is being directed 
much on the* same lines, attention being given to 
sanitation rather than to quarantine. During the 
great religious festivals the sanitary condition of the 
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devotees is leioked after so far as practicable1, special 
care being given tei provide them with gooel drinking 
and bathing water. Many of the large Indian towns 
now enjoy an abundant and pure water supply ; anel 
civilised systems eif night soil conservancy and other 
important sanitary measures are: being gradually 
introduced, in the case of more than one great city, 
with the most gratifying results. 

Among the troops in India, on the appearance 
of cholera in their neighbourhood, special protective: 
measures are promptly instituted, elaborate directiorrs 
having been drawn up for the guidance of medical 
officers. For an account of these regulations the 
reader is referred to the Annual Report of the 
Sanitary Commissioner with the Government of India 
for bS95, Appendix, p. 189. 

Incubation period,.—All quarantine and protective: 
systems must take cognisance of the fact that, although 
cholera may declare itself within a few hours of 
exposure to infection, it may also do so at any time 
up to ten days thereafter. Three to six elays may 
be* set down as the usual duration of the incubatioir 
period. 

Auli - choleraic inoculations. - In 18K5, 
during an epidemic of cholera in Spain, Ferrari in
stituted a system of prophylactic inoculatiorr. He 
injected hypodermically ordinary laboratory cultures 
of the cholera vibrio obtained directly from cholera 
corpses. No attempt was made to regulate or stand
ardise in any way the virulence of the cultures. The 
results were not encouraging. As accidents were 
frequent, the Government put a stop to the practice. 

In 1893 (Brit. Afed. dourn., Feb. 11th, 1893) 
HaiTkine, after elaborate experiments on the lower 
animals, commenced a system of anti-choleraic vac
cinations, using a pure virus of a fixed and known 
strength. This varus he prepared by passing the 
cholera vibrio through a series of guinea-pigs by 
means of intra-peritoneal injections. In this way 
the microbes were increased in toxicity to a definite 
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point, be-yond which their virulence' could not be 
augmented. Cultures so prepared gave rise not only 

tei a general but also to a local reaction, the* latter 
being so severe that it ordinarily ended in extensive' 
.sloughing and ulceration. Tei avoid this unelesirable 

result, a milder vaccine was prepared by cultivating 
the strong vaccine in artificial media at a temperature 
of -"(9 Cent., and in an atmosphere kept constantly 
reiu'vveil. I5y first injecting under the skin of animals 

this milder vae-cine, it was found that such a measure' 
eif protection was conferred that subseepient injeetioii 
of the strong virus was net longer followed bv violent 
local reaction. Having satisfied himself that the' sub-

cutaneetus injectiem of these two vaccines e-onferrecl 
immunity against the cholera vibrio in the lower 
animals, Haffkine pi'oc-e-eded to use them in man em a 
large scale in India, with the approval and aid of the 
Covernme-nt. U p to lN9n 70, bt>0 inject ions of living 

cholera bacilli had been made* in -13,179 individuals. 
In iro instance eliel any bad result ensue While 
admitting that the value of his met he eel has not been 
fully proved, Haffkine- claims that the results are 
sufficiently encouraging to justify a continuation of 
these irrocrrlat ions on a larger scale. 

The symptoms which tlese injeetioiis produce- are-
fever, transient eede-ma arid tenderness at the seat of 
injeetion, the first evidence of constitutional disturb
ance appearing from two to three- hours after the 
injection is made. Tbe fever anel general indisposition 
last from twenty-four to thirty-six hours, the local 
symptoms gradually disappearing in from three to 
four clays. The symptoms following the' second in
jection—made from three to four elays after the first 
are generally more marked but of shorter duration. 
The microbes injected die. It is the substances set 
free at their death whie-h confer the immunity ; for 
it is found that carbolised cultures- that is, eleael 

vibrios—produce the same immunising and constitu
tional effects, though in a somewhat milder and 
probably less permanent degree H o w long the 
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immunity conferred by these* injections e-irelurcs has 
not been definitely settled. For details of ilaff'kine's 
original nethods anel technique* see the- Brit. A/ctl. 
•/num., Feb. 1, 189.'!, and the* Tuition Med. Cur., 
Nov., 1S9G. 

In conse-epience- of an e-xperime-nt em himself 
Haffkine- found that, although the virulent comma 
bacillus produced nee-rotic ofibets at the site of inocu
lation in guinea-pigs, it eliel not do so in man. 
Ae'cordinglv he- abandoned his original method of a 
primary inoculation with an attenuated virus, arrd 
has since countenanced immediate' inoculation with 
virulent, recently-isolated vibrios, without further 
preparation. According to Powell (Tonru. of Tro/dcal 
Med.j Dec. 1S99), the method is as follows : 

" The whole surface of agar in a slope:d tube is inoculated 
with the comma and cultivated for from twenty-lour to 
thirty-six hoars at a temperature of 10" ('. The whole: 
surface should then be covered with a uniform layea of growth. 
Sterilised water is then added to one-third the height of the 
agar, anel the growth washed off and suspended in the 
water by rapidly rotating or shaking, till the surface of the 
agar is epiite clear. Half a cubic centimetre, about nine 
minims, is the dose for an average.' adult." 

Powell's results are highly favourable:—namely, 
19S cases of cholera with 12-1 deaths among (i,nl9 
non-inoculated tea-garden coolies in Assam, against 
27 cases and 14 deaths among 3,778 inoculated coolies. 
Had the incidence of cholera been the same in both 
classes, the inoculated would have had 174 instead 
of 27 cases, and 1<)9 instead of 14 deaths. 

Personal prophylaxis. During cholera epi
demics great care should be exercised to preserve the 
general health ; at the same time, anything like 
panic or apprehension must be sedulously discour
aged. Fatigue, chill, excess—particularly dietetic or 
alcoholic excess—are to be carefully avoided. Visits 
to cholera districts should be postponed if possible, 
seeing that the new-corner is specially liable to 
contract the disease. Unripe fruit, over-ripe fruit, 
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shedl-tish, food in a state of cb-e-emiposition, and every
thing tending to upse-t the digestive organs anel to 
e-aiee- intestinal catarrh arc dangerous. Melons. 

cucumbers, and the like deserve* the evil reputation 

thev have acquired. Purgatives particularly saline-
purgatives -unless very spe-cially indi<-at«-d, should 
• u'ver lie taken at these times. All drinking water, 
ami all water in which dishes anel ever\ thing used 
in the* preparation and serving of food are washed. 

should be boiled. Filters except perhaps the* 
Past en r-(-haniberland filler -are not to be re-lied on ; 
in most instance's the-y are- more* likely to contaminate 
the water passed through them than to purify it. A 

good plan in a household, or in public institutions, is 
tei provide for drinking purposes an abundant supply 
of weak tea or lemon ehreict iem, the supply be-big 

m e w e d daily , such a plan insures that tie wate*r 
used in the: preparation of the drink has been boiled. 

Diarrheca. occurring during cholera epidemics 
should be promptly and vigorously treated. 

TreatlIK'ill* -During cholera epidemics it is 
customary to establish depots where sedative and 
astringent remedies are* dispensed gratuitously for 
the treatment of diarrheca. Experience seems to 
encourage the- belied that by such means im-ipient 
cholera may be aborted during the stage of pre
monitory diarrheca. Of the various drugs used with 
this view, chloroilyne, or chloroelyne and brandy, is 
the most popular. Lead and opium pill ; chalk, 
catcehu and opium mixture ; compound kino powder ; 
aromatic powder of chalk and opium ; a pill of opium, 
asafeeticla and black pepper ; dilute sulphuric acid and 
laudanum, are among the drugs more commonly em

ployed for this purpose* Whether true- cholera can 
be cut short in this way or not, it is certainly in the 
highest degree advisable at such a time to neglect 
rro case of diarrheca ; but to insist on rest, warmth, 
anel the greatest prudence' in feeding in all eases of 

intestinal catarrh or irritation. 
Many plans of treatment, based on theoretical 
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considerations, have been advocated from time to 
time ; so far, however, none of them has proved of 
material service in true cholera. The eliniinative 
treatment advocated by Dr. (leorge Johnson ; the 
spinal ice-bag recommended by Chapman ; various 
antiseptic methods directed to the destruction of the 
vibrio in the intestinal canal ; drugs designed to 
counteract the physiological effects of the cholera 
toxins, as chloroform, atropine, nitrite of amyl, and 
nitro-glycerine may be mentioned as belonging to this 
category of remedies. 

Practically, the only treatment of any proved 
value in cholera is the purely symptomatic arrd 
expectant one. If our efforts have failed to counter
act the premonitory diarrhea, attention should be: 
given to maintaining the patient in as favourable a 
condition as possible to struggle against the poison 
of the disease. H e should be kept strictly in the 
horizontal position, in a warm bed, and in a well-
ventilated but not too cold room. His thirst should 
be treated by sips of iced-water or of soda-water, or 
champagne, or brandy and water. Copious draughts, 
as they are likely to provoke vomiting, are usually 
condemned. It does not follow from this that they 
are harmful; the emesis contributes to the elimination 
of germ and toxin. Cramps may be relieved by gentle 
frictions with the hand or with ginger-root, by a small 
hypodermic injection of morphia, or, these failirrg, by 
short chloroform inhalations. The surface of the 
body should be kept dry by wiping it with warm dry 
cloths, and the surface heat maintained by hot-water 
bottles or warmed bricks placed about the feet, legs, 
and flanks. The patient must not be allowed to get 
up to pass his stools; a warmed bed-pan should be 
provided for this purpose. All food should be with
held while the disease is active. 

If the pulse fail or disappear at the wrist, stimu
lants by the mouth, or, if there is much vomiting 
and these do not appear to be absorbed, hypodermic 
injections of ether or brandy may be given. N o 
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improvement ensuing, intravenous injection of saline-
fluid mav be had re-course to. A suitable- injection 

may be epiie-kly prepared of common salt sixty grains, 
carbonate of soda sixty grains, boiled water telle* quart. 
Of this, from one to three epiarts at a temperature of 

100" Fahr. may be slowly injected by grav itation into 
a vein, tbe effect being carefully watched. Idle pulse 
can generally be' epiickly re-stored temporarily by this 

means anel life prolonged, possibly in a few instance's 

saved; too often, however, the fluid so introcheeel 
rapiellv escape's by the bowed arrel collapse once more 

sets in. Dr. fox, of Shanghai, has had some en

couraging results from continuous, prolonged, slow, 
intra venous injection of saline fluid, the fluid gravi

tating from a vessel placed two anel a half feet above: 
the heel of the patient's arm. The flow is kept up 
for several hours, arrel as long as it is deenred that 
there' is any risk of e-ollapsc* (China Med. AIissionary 

.fount,., June, 1H97). 
During the stage- of reaction, should purging 

persist, large doses of salicylate* of bismuth with a 

little opium may prove of service. In these circum
stance's massive rectal injections of tannin one ounce, 
gum arabic one ounce, warm water one quart, are of 
use. If the secretion of urine is not quickly restored, 
large hot poultices over the loins, dry cupping of the 
same* region, arrd the judicious use of bland diluents 
should be* had recourse to. Stimulating diuretics 

are dangerous. Retention of urine must be inquired 
about, and the region of the bladder frequently ex
amined, arrd, if necessary, the catheter employed. In 
the event of constipation, purgatives must be eschewed 
arrel simple e-nemata alone used. 

In cholera convalescents the diet for a time must 
be of the simplest and most digestible nature—diluted 
milk, barley-water, or rice-water, thin broths, meat 
juice and so forth—the return to ordinary food being 
effected with the greatest circumspection. 

( holera typhoid must be treated much as ordinary 

enteric fever. 
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CHAPTER XX. 
DVSKNTEUV. 

Definition.- A term applied tei what is probably a 
group of diseases of which the principal pathological 
feature is inflammation of the mucous membrane of the 
colon, and of which the leading symptoms are pain irr 
the abdomen, tenesmus, and the passage of frequent 
small stools containing mucus, or mucus and blood. 

In sorrre instances the disease is communicable. 

Geographieal distribution.—From time to 
time forms of dysentery have extended as epidemics 
of great severity over vast tracts of country. These' 
great epidemics, or, rather, such of them as have been 

recorded, have been confined principally to temperate 
latitudes, arrd do not specially concern us here. 

In respect to geographical distribution and certain 
epidemiological points, tropical dysentery bears a 

close resemblance to malaria. Like malaria, althomdi 
dysentery is found in temperate climates, in the-rrr 
it is, with exceptions, a comparatively rare and mild 
affection. Like malaria, as we approach the Equator 
dysentery tends to become more common, anel in type 

more severe lake malaria, it is endemic in certain 
spots, where it often appears irr sporadic form, and, 

at tines, in limited local epidemics. Like malaria, it 
may extend beyond these endemic spots and involve 
more extensive tracts of country. Like malaria, it 
appears to have a predilection for low-lying, damp 
places; and, like malaria, when occurring in tem

perate climates it is most prevalent in the late 
summer, or in early autumn. Like malaria, it tends 

to disappear on the cultivation, drainage, and im
proved sanitation of a country. Furthermore, the two 
diseases often occur in the sarrre places and at the same 

time. They may even concur in the same individual; 
and one disease seems to predispose to the other. 
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To this extent these two eliseases resemble each 
other ; nevertheless, though they have many points in 
their epidemiology anel in their geographical distri
bution in common, they are pathologically totally 
distinct and indepenelent affections, with different 
causes, different lesions, and reepiiring different treat
ment. Moreover, there are- many places where dysen
tery is common and where malaria is unknown, and, 
though vcrv much more rarely, vice versa. 

S y m p t o m s , in ordinary cases the leading 
symptoms of dysentery are those of inflammation 
of the gieat intestine—namely, griping, tenesmus, 
and the passage of frequent, loose, scanty, muco-
sanguineous stools. It commences in various ways 
-insidiously, or suddenly; en- it may be grafted, as 

it were, on some general affection such as scurvy or 
malaria, or on some- chronic disease of the alimentary 
canal, as sprue. It may assume acute characters, or 
from the outset the symptoms may be subdued and 
of little urgency. As a rule, the symptoms are 
proportioned to the extent of the elisease, but they 
are not necessarily so. In certain cases they may be 
extremely urgent and in apparent disproportion to 
the aiea of bowel affected ; or they may be, in com
parison to the extent and the de-gree of the anatomical 
lesion, disproportionately trilling; or they may be 
allogethi-r absent, even when the colon is exten
sively diseased. There is. therefore, endless variety 
in the character, urgency, and significance of the 
symptoms. As a general rule, the nearer let the 
rectum the lesions, the more urgent the tenesmus; 
the nearer to the ca-cum, the more urgent the griping. 
These: two symptoms, together with the presence of 
points of localised tenderne-ss, form, in cases, a fair 
guide to the* location and extent of the lesions. 

Until we know more of the aetiology of the- various 
forms of colitis grouped under the- term " etysouterv," 
etur arrangement of the types of tin* disease must 
remain a purely arbitrary one. I classify them accord 
ing to the gross characters of the intestinal lesion. 
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Catarrlud dysentery.—A common history to re
ceive from a patient is that for some days he, or she, 
had suffered from what was supposed to be an attack 
of ordinary diarrhea. The stools, at first copious, 
bilious anel watery—perhaps to the number of four or 
five in the twenty-four hours—had latterly, anel by 
degrees, become less copious and more frequent, less 
feculent and more mucoid, their passage being atterrded 
by a certain and increasing amount of straining arrel 
griping. On looking at what was passed, the patierrt 
had discovered that now there was very little in the 
pot except mucus tinged, or streaked, or dotted with 
blood ; a tablespoonful, or thereabouts, being passed at 
a time. By degrees the dysenteric element entirely 
supplanted the diarrhea; so that when seen by the 
physician the desire to go to stool has become almost 
incessant, the effort to pass something being accom
panied by perhaps agonising griping anel teiu'snius. 
The patient has hardly left the stool before he has a 
call to return to it, and he may be groaning and 
sweating with pairr arrd effort. The suffering is some
times very great; nevertheless, with all this suffering, 
there is very little fever, the thermometer showing a 
rise of only one or two degrees, rarely more. 

In another type of case the incidence of the 
dysenteric condition is much more abrupt. AVithin a 
few hours of its commencement the disease may be in 
full swing. The stools, at first feculent, soon come to 
consist of little save a yellowish, greenish, or dirty 
brown mucus—blood-tinged or streaked anel dotted 
with little hemorrhages. Very soon the desire to 
stool becomes increased, the griping anel tenesmus 
being accompanied, perhaps, with most distressing 
dysuria. The patient is glued, as it were, to the 
commode. Fever is absent or inconsiderable. The 
tongue soon becomes white or yellow-coated ; there* 
may also be thirst; very generally anorexia is 
complete. 

In either case, after perhaps four, five, or six days, 
the urgency of the symptoms may gradually diminish 
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anel the acute stage' taper oil' into a subacute or 

ehronic conelition ; or it may terminate more' tpiickly 
in perfect recovery. 

Ulcerative t/yseiitery. Should, on the contrary, 

the disease' advance, the urgency of the symptoms 
shows hardly any abatement ; the- stools become very 
offensive and now contain, besides bloexl, large or 

small shreddy, ash coloured, stinking sloughs. This 
may go on, better or worse, for clays or weeks. l!e-

e-overv from this condition is a slow process, as the 
pieseni e of sloughs irr the stools indicate- the ex

istence of eh-e-p ulceration which must neeessarilv 
take some' time' to cicatrise- Such a oeiiulition tenuis 

to drift into that most dangerous and most distressing-

complaint, chronic dysentery, relapsing and improving 
during many months or even years ; and causing, if 

see err and prolonged, great wasting, pain and misery. 

(Ftiignumis dysentery.—What is known as gan

grenous dysentery is, symptomatic-ally, but an aggra
vated form of acute ulcerative dysentery. Insteael 
<d being mucoid, the stools come.' to consist of a sort, 
of dirty water, like the* washings of flesh. On stand
ing they deposit a grumous, coff'ee-gretunds-looking 
material, and they stink abominably. N o w and again 
sloughs of every shape, size, and colour, from ash-
grey tei black, are expelled. Sometimes tube-like 
pieees, evidently rings of mucous membrane which 
have- been cast oft' en masse, are dischargee!. In 
such cases the- patient rapidly passes into a state 
of collapse. H e sweats profusely ; the features, 

the extremities, and even the whole body, arc- cold 
and pinched as in the algide stage of cholera ; he-
may vomit from time to time, arid the- belly may 
become distressingly tympanitic. In this condition 
there' is usually a persistent anel worrying hiccough. 
Low muttering delirium sets in ; the pulse becomes 
small anel running, and the- patierrt rapidly sinks. 
Ibeovery is extremely improbable. Nevertheless. 
such cases have recovered, and must not necessarily 
be despaired of. 

v 
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Hemorrhage. —Whenever irr dysentery sloughs 
separate*, hemorrhage is always possible. Sudden 
collapse may occur from this cause, even in other
wise mild cases. As in typhoid, the occurrence of 
hemorrhage is more or less of the nature of an acci
dent, depending, as it does, on the position of the 
sloughing sore in relation to an artery ; of course-, 
the more extensive and the deeper the sloughing, the 
greater the liability to hemorrhage. 

Perforation.- -Another grave, though fortunately 
rare, accident iir the course of dysentery is the 
occurrence of perforation. Should this unhappily 
take place, and if the patient survive the shock of 
an extensive extravasation into the peritoneum, 
symptoms of peritonitis will supervene and rapidly 
prove fatal. 

Intussusception.- -Intussusception is also an occa
sional occurrence, especially in children, not always 
readily recognised. A suddeir increase of pain, in
creased straining, entire absence of fecal matter from 
the stools, vomiting, and perhaps the presence of a 
tumour in the rectum, might lead one to suspect this 
accident. 

Tenderness thickening. --In most cases of 
acute dysentery there is a considerable amount of 
tenderness of the abdomen. If the disease be of some 
standing a certain amount of thickening may be felt 
along the track of the colon, particularly over the 
sigmoid flexure. 

Hepatitis.—In acute dysentery the liver is usually 
distinctly enlarged and may be tender. It sometimes 
happens that attacks of hepatitis seem to alternate 
with attacks of dysentery ; or, rather, that hepatitis in
creasing, dysenteric symptoms decrease and vice versa. 
These are always very anxious cases, and too often 
eventuate in the formation of an abscess or multiple 
abscesses in the liver; in the latter event they almost 
necessarily prove fatal. 

Pathognomonic symprioms. — N o two cases of 
dysentery are exactly alike. In epidemic dysentery, 
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which is usually of a more severe type than the 

sporadic form, the individual cases have: a general 
resemblance to etch other In all varieties tie 

leading symptoms are* the same: — freepu-nt discharge 

of rnnco-sanguiiiolent stools, tenesmus, griping and, 

usually, tender abdomen. In the presence of tlese 

symptoms, with or without fever, particularly if the 
disease be epidemic at the time', a diagnosis of dysentery 
is probably correct. 

Vloi'talil} .—Although every now and again cases 

are met with which prove- directly fatal from rapid ex

haustion, from hemorrhage*, or from perforation ; and 
though some ephlemics e-xhibit a malignancy which, 
fortunatedy, is not ve*ry common, the elirect and im
mediate mentality from this disease' is, under modern 

methods of tieatnent, not very high. In India, the 
ease- mortality in dysentery among buropeans ranges 
from •'! to '22 per cent. ; among natives, about -37 per 
cent. In Kgvpt, Oriesinger stated it as -3G to 10 per 
eeiit. In Japan, Scheube places it at 7 per cent. These 
figures are of little" value, as so much elepends on the 

place*, the type of the epidemic, and the range of cases 
covered by the statistics. There was a time wdren, 

under a spoliative treatment by bleeding arrd calomel, 
dysentery proved a very fatal disease indeed. Even 
now, in the presence of scorbutus, famine, the stress 
of war, anel similar conditions, wherever clyse.-irtery 
becomes epidemic in a community it is apt to claim 
a large- number of victims. 

Setpnelo' more dangerous than the disease. — As a 

rule, under modern treatment, it is the sequele of 
the disease* that we have to fear ratine than the 
disease itself. The chronic ulceration, the scarring, 
thickening, arrel contractions etf the gut, are irremedi
able conditions which too often, after months or years 
of suffering, lead tee intestinal obstruction or, very 
freepiently, tei atrophy of the glandular and absorbent 
system etf the entire alimentary tract, general wasting, 
and fatal asthenia. Such patients hardly ever pass 
a healthy motion; they are troubled with chronic 
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indigestion ; they pass at times their food unaltered ; 
they have- recurring attacks of diarrhea; they are 
flatulent; their tongues arc reel, often ulcerated and 
tender; they develop the condition known as "sprue," 
arrd, sooner or later, almost invariably succumb. 

Liver abscess.—Much more freeprent in its etccur-
rence than these, and much more rapidly fatal, 
sometimes accompanying or quickly following dys
entery, more often showing itself after months of 
comparative good health and when dysenteric symp
toms had long ceased to trouble the patient, had 
perhaps been forgotten even, there is suddenly 
sprung on us the gravest of all the sequela? of this 
disease—the patient gets abscess of the liver. This 
important subject is specially dealt with elsewhere in 
this volume (p. 374). 

Morbid anatomy and pathology.- W e were 
able to study the cognate subject of malaria scientific
ally ; we could point out its germ or cause, and, in a 
measure, indicate the way in which this germ proelueeel 
pathological effects. Unfortunately, in the case* of 
dysentery this cannot be clone. Although in many 
instances the specific nature of the disease is not 
to be doubted, the specific body or germ has not 
been indicated with anything like certainty. Many 
bacteria have been incriminated—the Bacillus coli 
communis, a Bacillus dysenterite, Staphylococcus aureus 
and S. cdbus, etc. In one form of dysentery claims 
have been advanced for regarding the Ama-ba coli as 
the germ. U p to the present all or any of tlese 
claims, whether for bacteria or for protozoa, are still 
very far from being established. 

In treating of the pathology of dysentery, there
fore, we cannot begin by describing the cause; we 
can describe the effects, and only speculate about 
their cause or causes. 

The term dysentery includes, probably, several 
diseases.—There is good reason to believe that the 
term "dysentery" includes not one but several 
distinct diseases. W e know that the symptoms 
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grouped under- this word are apt to differ in 
intensity and character in eliffe-reni places anel in 
different epidemics. Some forms of the elisease run 
a more or less definite' course, and then terminate for 
goetd. Other forms exhibit a remarkable disposition 
to relapse The dysentery of certain tropical coun
tries, as the' bast Indies, is prone to eventuate in 
abscess of the liver ; that of te-mperate climate's and 
certain tropical countries, as the West Indies (ex
cepting one or two of those epidemics of which 
we have trustworthy accounts) is seldom suceeede-d 
e>r accompanied by hepatic suppuration. These anel 
other circumstances seem to point to radical differ -
e'lieos in the several forms—differences of cause as well 
as eliffe'ienees of symptoms, course*, anel se*eprela*. It is 
well, therefore', to regard the term "dysentery" as but
tle name- of a symptom or group of symptoms indi
cating an inflamed condition of the colon—much in 
fie same way as we regard diarrheca, cemgh, or fever-
as symptomatic merely of disease, and not as indi
cating a single* and well-defined disease'. Dyse-nterv 
simply means inflammation of the colon. There* may 
be many kinds of inflammation of the colon. 

(fttttrrhal dysi nfery.—It is unreasonable to sup
pose* that irr those cases which, either spontaneously or 
in couseejuene-e of treatment, subside in a few elays, 
the' pathological conelition advances farther than a 
state of catarrhal inflammation. Irr sue-h cases it is 
reasonable to suppose that the pathological conelition 
consists etnly, or mainly, in congestion or in catarrhal 
inflammation ; that here and there, or throughout its 
extent, the'mucosa and. perhaps, subnrueosa are slightly 
swollen, reel, injeeted ; and that the surface' of the 
former is softened, perhaps eroded, and covered with a 
blood-sfreaked glairy mucus etf the same character as 
that which appears in the stools. 

Ulci rutin- nnf qungremms tlyse'nti ry.—* asc-s of 
catarrhal dysentery rarely die: ; the e-xact conditiems 
of the mucous membrane, therefore, in these cases can 
only be conjectured. It is otherwise, however, in the 
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severer forms of the disease. W h e n such cases cenne 
to the- jxist-niortein table, the mucous membrane- of the! 
large intestine and, very frequently, a foot or two of 
the* lower end of the- ileum are found to be thickened, 
congested, inflamed, speckled perhaps with ecehymoses, 
edematous, and more or less riddled with ulcers or 
patches of gangrene of various sizes, shapes, anel 
depths, It is found, as a rule, that the brunt of the 
disease has fallen on the sigmoid flexure and descend
ing colon ; not infrequently, however, the lesiorrs 
are equally, if not more, advanced in the cecum ami 
ascending colon. On the whole, the transverse colon, 
though often seriously" involved, is so to a less extent 
than one or other of the parts mentioned, or than the 
hepatic anel splenic flexures. 

The elyse-nteric ulcer varies in size: from a puiichcd-
out-looking sore the size of a pea, or even less, to a 
patch several inches in diameter. As a rub', in the 
earlier clays of the acute stage*, the ulcers tend to 
follow the folds of the mucous membrane, the free 
borders of which are the parts most liable to implica
tion. The edges of the sores are ragged and under-
mined, the floor is sloughy arrd grey. There may be 
considerable thicke-nirig of the: edges anel base of the 
ulcer, and there may be peritoneal adhesions. The 
appearance eef the ulcer suggests that it e'xteaids by a 
process of burrowing irr the submucosa, the superjacent 
membrane sloughing or disintegrating irr consequence 
of the destruction of its subjacent nutrient vessels. 
This burrowing may extend for a considerable distance 
beyond the apparent margin of ulceration ; so much 
so that long, suppurating, fistulous tunnels may con
nect one ulcer with another. In this way large: patches 
of mucous membrane come to be undermined, and sub
sequently to slough away. Sores so formed are neces
sarily ragged and irregular in outline, and may even 
surround pieces of comparatively healthy mucous mem
brane. The floor of the active dysenteric ulcer may 
be, and generally is, formed of a sloughy material 
lying on the muscular coat; but the sore may penetrate 



PATHOLOGY. 327 

deeper than this, and include the nruse-ular coat 
itself, anel i'ven the serous membrane. The- largest 
libers are- generally found in the sigrrroid flexure anel 
descending colon ; they are also freepientlv, though 
more- rarely, fomul in the ca-cum, the magnitude' of 
the lesions diminishing as we trace the bowel upwards 
or downwards, as the case may be 

Alorrg with the ulceration there is intense con
gestion of the: non-ulcerated parts of the mucous 
membrane. In places there may be> (edema eif the 
submueosu ; there* may be small abscesses even which 
elevate* the- mucous membrane* ; and there may also 
be distension of the solitary follicles by a nnie-oid or 
purulent material. In some instances a. large portion 
of the mucous membrane* may be seen to have died 
en musse and become gangrenous. In such, extensive 
sloughs may be thrown off as a sort of tube, apt to 
be mistaken during the life*time of the patient for a 
diphtheritic cast of the bowel. 

Tim primary lesion.- Such, briefly, is a descrip
tion of the principal lesions found in the acute 
stage- of fatal dysentery. There is general agree-
niemt among pathologists about these ; but there is 
very great dise-repancv of opinion as to the exact 
nature of the* primary and essential lesion. Some 
maintain that the starting-point of the: elisease is in 
the solitary follicles which, beeoniing distended by a 
spee'itic exudation, afterwards slough, and form the 
starting-point for a spreading ulcer. Other patholo
gists regard the primary lesion as being altogether 
inelependent of the glandular structures of tbe mucous 
membrane' They hold that, irr consequence of the 
irritation produced by the specific cause of dysentery, 
an e'xuelation is thrown out on tei, and into the con
tinuity of, the mucous membrane itself ; a dry eschar 
is formed of this, the implicated piece of tissue being 
subsequently got rid of, very much in the sane way 
as the slough forming the core of an ordinary boil. 
Another primary lesion described is the small abscess, 
a head v alluded to as elevating the mucous membrane 



3*8 DYSENTERY. 

and projecting into the lumen of the gut ; these 
minute, pimple-like abscesses consist of a collection 
of a sort of gummy pus. After a time a tiny opeming 
forms at the apex of the little swellings, through 
which the contents may be expresses! ; it is this 
opening which, it is alleged, forms, on enlarging, 
the specific ulcer of dysentery. Assuming that there-
are several specific causes for dysentery, it is to be 
expected that the corresponding primary lesietrrs eliff'er- ; 
that whilst one causes a suppurating, eir a gangrenous 
lesion, another may produce a croupous or diphtheritic 
one which, in time, may also end irr ulceration. 

Healing process. — The dysenteric ulcer heals 
partly by contraction, partly by the formation of 
a very thin .scar tissue—scar tissue which, besides con
tracting, is apt to become pigmented. Lost glandular 
structures are never reproduced. Owing to the con
stant peristaltic movement of the gut, anel the passage 
of feces over the face of the healing ulcer, cicatrisa
tion, as might be supposed, is a slow process, and 
one prone to interruption by recurring attacks of 
inflammation. 

Anomalous types of dysentery have been described 
from time to time. Thus in a special report on an 
outbreak among Polynesian immigrants to Fiji which 
occurred on board ship in 1890, Daniels describes a 
elisease of high fatality (fifteen deaths in thirty-one? 
cases), manifestly infectious, running a rapid course— 
death taking place in from two tei ten elays. In six 
cases there was extensive superficial ulceration of the 
mouth, and in two cases diphtheritic inflammation of 
the prepuce. Post-mortem examinations were made 
in four cases. In all, the whole of the colon and at 
least half of the small intestine was found acutely 
inflamed, superficially ulcerated, or covered with a 
firm, dry, green or grey layer adherent to or con
tinuous with the subjacent intestinal wall. Tn a 
special report (1898) Dr. Coney, of Fiji, remarks 
that at least six similar epidemics had occurred in 
Melanesian immigrant vessels in twelve years. The 
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high degree of infectiveness, the diphtheritic h'sions 
in intestine and prepuce anel the great mortality 
clearly indicate a special form etf enterocolitis. 

Lesions in chronic dyscud rip --In chronic dvsen-
te-rv the- ulcers are usually smaller and less numerous 
than in the acute elisease They are* also less ragged 

in outline, tending to become circular in shape and 
to ae-epihe thickened rather than undermined edges 

< leafI'icial barrels and coutrae-tions may narrow the 
lumen of the gut whose functions are- still further 

hampered by thickening, or by adhesions which unite' 
and bind it to neighbouring organs. Dilatation above* 
the* scat of cie-atricial stricture* is liable to ensue'. 111 
chronic dysentery large* patches etf the bowel, and even 
the* ulcers themselves, mav be pale anel amende- ; 

whilst, at the* sane time', other patches of the* gut are* 
congested. Some parts may be- thickened and con
tracted ; eithers, again, may be thinned and dilated, 

tie glandular structures being atrophied. 
1'olypoitl i/nnirfh.- Some time ago T atte'iieled 

a case' of chronic relapsing dysentery in which the 
mucous membrane—at all e*ve*nts of the rectum and 
descending coletn—was covered with enormous numbers 
of polypoid growths of considerable magnitude, some 

of the'in at their free ends being as large as the tip of 
the little finger. The growths had pedicles one to 

two inches in length. During life these polypoid 
bodies appeared in the stools, often in great number, 
looking like so many mucilaginous seeds. Similar 

cases are- oe-casionallv net with. 
Livi r . mesenteric glands.—In by far the majority 

of cases of acute elvsentery, the liver ishyptea-inic and 
swollen. In about one-fifth of the cases of Indian 
dysentery which conn- to the po>t-inortem table, the 
liver is the seat of single or multiple abseesses. In 
chronie- dysentery this organ may be atrophied ; very 
generally it is the subject of fatty eh-generation. 

In acute case's the nie'senteric glands are enlarged, 
soft, and congested ; in chronic cases thev are e*n-
largeel, hard, and pale. None of the other viscera are 
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characteristically affected. Abscess is sometimes elis-
coveied about the rectum. If perforation has oc-curred, 
there may be: signs of commencing peritonitis. 

/Etiology.—Our knowledge of the cause of dysen
tery is of a most fragmentary and very unsatisfactory 
character. Probably the several specific causes or 
germs of colitis have their action supplemented by 
the ordinary bacteria of suppuration and ulceration, 
which find their opportunity in a tissue weakened by, 
what may be regarded as, the more specific cause or 
causes of dysentery. It must be with the mucous 
membrane of the bowel, in this respect, as it is with 
the skin of the surface of the body. There are many 
causes for eczema and many secondary germs which 
proliferate on, and further irritate, an eczematous 
skin; so with the intestinal mucosa. 

Amaba coli. — -Lately, certain observers—particu
larly Kartulis, Councilman, Lafleur, Kruse, and Pas-

quale—have endeavoured to make out that there. 
is a distinct type of dysentery associated with the 
presence of Amaba coli in the stools. According to 
these authors, this type of the disease is caused by the 
amoeba, and they designate it "amebic dysentery." 
As distinguished from other forms of the disease, its 
principal clinical characteristics are said to be chTon
icity, relapses alternating with periods of comparative 
epriescence. great liability to the formation of abscess 
of the liver, and the presence of the amee-ba in the 
stools. 

W h e n present, the amoeba (Fig. 42) is generally 
easy to find. All the preparation necessary is to pick 
out a small fragment of stool shortly after it has been 
passed, preferably a piece of flocculent mucus, and 
then to lay this on the slide, and compress it suffi
ciently under the cover-glass to form a fairly trans
parent film. In warm weather a warm stage is not 

required ; but in cold weather it is well, until the 

observer has become by practice familiar with the 
appearance of the parasite in its passive condition, 
to warm the slide. This, in the absence of more 
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edalietrate apparatus, may be conveniently done' by 
placing the slide on a cerpper or tin plate- with 

•\ Il(l,(' (;ut in it to allow of the- transmission of 
light. Such a warm stage should be provided with 
a long arm to the end of which a spirit-lamp is 
applied, .-are being taken not to raise the tempera
ture eif the slide above blood heat. Search is then 
made with a half-inch objective. The amoeba, which 

IV- I--- -Vliela coli. 

is a clear body, having a very faint, often hardly 
perceptible, greenish tinge, some three to five times 
the diameter of a reel blood corpuscle, is recognised 
by its movements, which closely resemble those of 
the ordinary fresh-water anieeba. It consists of a 
somewhat granular endosarc surrounded, when active. 
by a very clear eeteisaie. A nucleus may sometines 
be detected in the endosarc. as well as one or two 
non-contractile vacuoles, and, gene-rally, various ex
traneous bodies such as blooel corpuscles, bacteria, 
and so forth, which the anieeba has included. As the* 
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temperature of the slide approaches blood heat the 
anieeba sends out anel retracts rounded pseudopodia. 
These when first protruded e-onsist of eetosarc only : 
but when the clear protrusion of ectosarc has been 
extended a little way the endosarc is seen suddenly to 
burst, as it were, and flow into it. If the* temperature 
of the slide be allowed to fall below 7-V Fahr. the 
parasite will assume a sharply-outlined spherical 
form and remain quite passive rrntil the slide is 
again warmed up, when the creeping movement may 
be* resumed. In certain specimens heat fails to 
induce movement, the amoeba remaining spherical 
and passive as if encysteel. The parasite will keep 
alive on the slide and exhibit movement for an hour 
or two, or even longer. 

There can be no question as to the occurrence of 
this parasite in dysentery, but it is difficult to say 
what may be its exact significance irr relation to the 
disease. It is found not only in the mucus lying on 
or thrown off by the inflamed bowel, but also in the: 
sloughs on the ulcerated surface anel even, according 
to Kartells, Councilman and Lafleur, in the tissues 
constituting the base and sides of the ulcer, and in 
the still living and relatively healthy tissues for some 
distance around the lesion. 

These circumstances constitute a good primd facie 
reason for regarding the parasite as the cause of the 
disease. On the other hand, there tire: many cases of 
dysentery in which the anieeba cannot be found : cases, 
too, of relai>sing dysentery with clinical characters 

l ~ ti e 

such as the American authors referred to describe as 
belonging to ameebic dysentery. I have searched the 
stools in some such cases many times ; but, though 
familiar with the appearance of the parasite, in a 
proportion of instances—just as has happened to other-
observers—have failed to find it, and this in well-
marked dysenteries, acute, relapsing, and chronic. 
Moreover, as is well known, the amoeba, or an amoeba 
hitherto indistinguishable from Anuebu dysenteria', is 
found in perfectly healthy stools, in cases in which 
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there is no reason whatever to suspect tie existence 
of disease of the alimentary canal. 

I blsser (A rch. </e Aled. Ec/n'rim. >/ dAiail. I'nlli. 

No. 2, March, 1S93), in material supplied by lei 
cases of dysentery—principally soldiers from (Iran 
although he found Aum-lm coli in -b> out of 1<<',I acute 

cases, eibserved no relationship whatever between the 
number of auiee-ba* present in the stools and the 
severity of tie disease In .'! [ chronic cases he 

found the anieeba in 1-'i : anel in S cases etf chronic 

diarrhea supervening em dysentery he* found it in •">, 
In tie stools of 20 healthy individuals from ()ran he 

found the anieeba in 1. He further stales thai he 
failed to find, eir rather to recognise', the anueba in 
stained sections of dysenteric bowel. 1 le concludes, 

t heiefore, against the anueba having anything more 
than an accidental relationship to the disease; that, 
in place of the anieeba causing the dysentery, it h, if 

anything, the dysentery which causes or, rather, 
favours the anueba ; in other words, that the anieeba 
finds in dysenteric discharges a favourable medium 
for multiplying in. 

Oedli and biocca (//////- lustilut.: Poimtit. Fair., 
Feb. I'd, l.s'J.t) studied the parasitology of dysentery 
in material from til' typical cases some' from Italy 
some from Kgypt. They, too, conclude that Amaba 
coli is not the elirect cause of dysentery, and 
for the following reasons;—(u) Epidemic, endemic, 

and sporadic clys«*ntery may occur without anueba* in 
the stools. (I>) hyse-ntery may be induced by the' 

ingestion, or by the injection into the bowel, of 
dysenteric fares which have been ascertained by 
microscopic examination to be* epiite free from anieeba1. 
(c) A undue tire very common in countries in which 
dysentery occurs, hence their frequency in the stools 
eif elyse-nterics in these countries ; they arc there 

accidentally. The-v further point out that Amnlm 
coli is not the* only anieeba to be found in the intes
tine *, Amaba guttata, daiiilin ntt, v< rni tenia ris, oblong" 
and reticularis, besides proE us, have till been foiinel 
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there. Anvcba coli has attracted attention, they 

consider, principally on accouirt of its movements and 
size ; whereas the other amcc-be, with perhaps quite 
as good a claim to be conside-red pathogenetic, inasmuch 
as they can be detected only in specially-prepared 
cultures, elude the eye, even of the sharpest observer, 

in stools prepared in the ordinary way. 
Bacteria. Colli arrd Fiocca believe that dysentery 

is caused by Bacterium coli commune which, they 

assert, is always present in the stools in this disease. 
(lenerally non-pathogenetic, this bacterium, they and 

others believe, acepuires in certain circumstances very 
virulent properties. They say that in the bowel it is 
often associated with a bacillus like that of typhoid, 

as well as with streptoeorei ; and the*y assert that 
introduced by the mouth, or injevteil by the rectum, 

any or all of these, particularly when in combina

tion and in certain not understood circumstances, 
either singly or in combination, excite dysentery. 

They suppose that what they call Bacterium coli 
dysenteria- is but a variety of /lacterinm coli com

mune, a variety brought about in some way by the* 

presence of tbe other bacteria mentioned ; that in 

consequence of the presence of these other bacteria 
Bacterium coli commune acquires the power of 
secreting a specific toxin, which power it retains on 

being transferred from one human being to another. 
The toxin, they say, can be precipitated by alcohol 
from cultures, anel has the property of giving rase to 

dysentery when administered by the mouth, the anus, 
or hypodermically. 

These results require confirmation, more particu

larly as the writers experimented on the cat, an 

animal very subject to dysentery at all times and em 

the introduction of almost any irritant. 

Zancarol considers that dysentery and dysenteric 

liver abscess are caused by streptococci. 

In the Journal of Experimental Pathology (1898) 

there is an account of a limited but very fatal 

epidemic in the United States in which Bacillus 
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ptpicyu nens was found. Calniette anel Maggiora 
have' also encountered this bacterium in dysentery, 
as in infantile diarrheca. 

Durluims micrococcus. Ilecently I birham (Arch. 

of Neurology, 1*99, Path. Lab. London County Asy

lums, has elescribe-el an exceedingly minute micro-
e-occus so minute that it passes threntgh a lerkefehl 

filter which he se-parateel from the blood, liver, spleen, 
kidney and bile in seven cases of asylum elysentery. 

The' investigation is as yet incomplete, but there are 
sonic grounds for supposing that this micro-organism 
may turn out to be the germ <jf the very fatal type of 
dysentery, euphemistically termed "cetlitis," which is 
the scourge' anel disgrace of more than one of our 

English lunatic asylums. Assuming this to be the 
e.-ase', from the fact that the niiorocoieus occurs 

throughout the organs, the dysenteric lesion must lie 
regarded as symptomatic of a general infection. 

Significance of tin cmie it r re nee of di/senterif, liver 
abscess and Ainnba colt, in connection with absence nf 

pits bach rut in liver abscess. The' intimate* c-em-
neetietn of abscess of the* liver with elysentery, and 
the preserue «tf Anmba coli in the' contents of a large 

proportion of liver abscessexs, are now well-ascertained 
facts which, to m y mind, constitute' a powerful, 
though' by no means a conclusive, argument for 
regarding the anieeba as an a'tiological element, if noi 
the probable cause, in at least one form of dysentery. 

The: bet that the- anieeba is found in liver pus proves 
that Councilman and Lafleur's state-merit about its 
presence- in the tissues around the dysenteric ulcer is 
e-orrect ; for it is only by first passing into the tissue's 
that such an organism could get into the portal circu
lation and so arrive at the liver. 

Then- is yet another circumstance in connection 
with liver abscess which is not without a significance' 

pointing in the same direction. In a large proportion 
etf liver abscesses the usual pyogenetie bacteria are: 
absent. This has been proved over tend over again. 
Culture's made with such pus often remain sterile*- It 
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is a very singular coincidence that it is just in those 
forms of suppurative* hepatitis in which the usual 
pvogeietie organisms are absent that we find this 
other parasite present. .Moreover, a liver abscess is 
not like ordinary abscesses ; it has no proper abscess 
wall. Liver pus is not like pus elsewhere; it con
tains proportionately very few pus corpuscles; but 
it contains much tissue debris, marry blooel cells, and 
much granular matter. As an abscess, it is altogether-
peculiar. A peculiar effect suggests a peculiar cause. 

Anyone who has watched the movements of Amceba 
coli on the warm stage can readily understand how 

such an organism might break down and separate the 

anatomical elements of an organ like the liver, and so 

cause a softening—a cavity resembling an abscess. 

It feeds on the tissues, in fact, and tei grow and 
multiply it must disintegrate their structures and 
consume their cells. I shall point out elsewhere that 
Amoeba coli occurs much more frequently in liver 
abscess than is generally supposed ; thereby strengthen

ing the argument for regarding this parasite as being 
in causal relationship to liver abscess and, therefore, 
pro tanto to dysentery. 

The germ of dysentery tvater-borne.— Notwith
standing the vast amount of speculation, and perhaps 
somewhat limited amount of work, expended in 
endeavouring to ascertain what the germ or germs 

of dysentery may be, it cannot be said that as yet we 
are even near the complete solution of the problem. 

One thing, however, is fairly well ascertained, anel 
that is that these germs, whatever they mav be, are 
often introduced by means of drinking water. The 

statistically-ascertained improvement in the public-
health in respect of dysentery in such large towns as 

Calcutta and Madras, following so c-losely on the 

introduction of improved water supplies, anel the 

improvement in the health of the* British Navy 

following the introduction of regulations requiring 
that, in all places in which the water supply is not-

above suspicion, the drinking water served out to the 
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lien shall be distilled, constitute powerful testimony 

in favour of regarding dysentery as a water-borne 
elisease. This conclusion receives additional support 

from the occurre-nce of epidemics of dysentery in 

tie crews <>f ships which have- watered at polluted 
sources; as well as from the occurrence1 of similar 
epidemics in large institutions iir which, by some 

accident, surface water lias leaked into the water 
supply This does not e.xdueh' the possibility of 

either' sendees of infection, as privies, dust, flies, and 
\ esseds or instruments used by dysenteries; but. the 

water theory probably e-oveis the vast majority of 
dysentery epidemics, as well as of sporadic cases. 

P red ispast in/ anil e.ccitliiq causes. - It seems 

not improbable- that, in conditions of sound health, 
the pathogenetic organisms of dyse'iitery m a v exist 

in anel pass through the' alimentary canal without 
at tacking the tissues and giving rise to disease. So 

long as (fie mucous surface is sound anel vigorous, 
it pretbably has the* power of protecting itself against 
marry suedi organisms. It is very probably the: same 
in this respect with the elysentery germ or germs as 
with the* cholera vibrio. It is probable' that it is only 
on the* e'stablisbment of some condition of lowered 
vitality,-such as m a y b e induced by catarrhal troubles, 

eddll (a powerful excitant of dysentery) irritating 
food, bad food, constipation, malaria, scurvy, starva
tion, and so forth—all well-recognised exciting cause's 
-that the dysentery germ can overpower the natural 

protee-tivo agencies and light up the specific lesions. 
It is a well-known fact that it is in sue-li circum
stance's that dysentery is most apt to declare itself. 
Hence' the importance <>f avoiding these things in 
tropical climate's, metre* especially in the presence of 
a bad water supply e»r of an epidemic. It seems 
probable that the well-known liability of lunatics to 
dysentery is associated with that lowering of the 
resistive powers which is so pronounced a feature in 

manv forms of insanity. 
1njlnence of age, se.c, untl occupation.—All ages 

vv 



338 DYSENTERY. 

are subject to dysentery, children especially. Occu
pation has no special influence. Both sexes are liable*. 
Pregnancy, miscarriage, and the puerperal state are 
grave complications. 

Diagnosis. — Provided reasonable care be 
exercised, diagnosis, especially in acute cases, is 
usually easy. In chronic cases the question of 
hemorrhoids, polypus, stricture, tubercle, malignant 
and specific disease, proctitis, abscess about the 
rectum, and tumour in the bowel, may require to be 
considered. Diagnosis must never be taken for 
granted. In every case stools must be inspected ; anel 
in every case in which there is any probability of 
rectal disease, some of the forms of digital or specular 
examination must be made. In African cases the* 
possibility of bilharzia disease of the rectum must he-
borne in mind, and a microscopical examination made 
of the urinary sediments and of the feces with a view 
to the detection of any ova of bilharzia which may be 
present. In children especially, intussusception may 
occur independently, or as a complication, of dysen
tery ; the possibility of this must not be overlooked. 
Chronic dysentery is often diagnosed chronic diarrhea. 
This error will be avoided by careful inquiry into 
the early history of the case, the detection of mucus 
or of blood corpuscles in the stools, and the occur
rence of tenesmus; Careful inquiry for any history 
there may be of occasional exacerbations in which 
straining, and blood and mucus in the stools, are 
more or less prominent features, will often lead to 
a correct diagnosis. 

Treatment. — The treatment of dysentery re
quires much judgment and very careful supervision. 
In former clays it was the fashion to bleed repeatedly 
and to a large amount, and, at the same time, to ad
minister large doses of calomel—amounting in the 
aggregate to ounces—and opium. It is not to be 
wondered at, therefore, that in those days the mor
tality was excessive. 

Nowadays better and more rational methods 
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prevail. There- is less confidence in drugs, more in 

the: self-recuperating powers eif the body. A most 

import tint part of our modern plarrs has for its object 

to afford the diseased organs favourable conditions for 

repair ; not so much te» endeavour to heal them, as to 

give* them the eipportuuity of healing themselves. 
If called on to treat a ease ed what appears to 

be elysentery, our first duty is to assure ourselves that 

diagnosis is correct. W e must inspect the- stools, anel, 

until the* case is epiite recovered, we must inspect them 

daily or frequently. Their condition is the* surest 
guide iir the management of this disease. From the-m 

we can form a fairly accurate idea of what is going 

on in the bowel ; ami from them we* can judge of the 
effects of diet anel of drugs. 

Importance of rest.—It is with an inflamed 

bowel as with an inflamed joint ; the first and all-

important indication to fulfil is, after removing the 
causes of irritation, te> place the part at rest. Could 

these- two indications, the removal of the cans- of 

irritation and the repose of the organ affected, be 
fulfilled thoroughly, cure would at once set in. Un

fortunately, the affected surface* being so inaccessible, 

we cannot always remove* the irritant in the case of 
elysentery, nor can we place the parts involved at 
absolute rest. W e can, however, partially meet these 

indications—epiite sufficiently, as a rule, to insure 
recovery. 

The diagnosis of dysentery established, the patient 

should at once be sent to bed. This in itself has 
a marked influence on the bowel. Repose must be as 

nearly complete as possible. The patient must not be*. 
allowed to get out of bed ; when he has a call to stool 

he must use the bed-pan. To a certain extent this 
enforcement of rest is comparable to the placing of an 

inflamed leg in a splint and elevating it. It insures 
a certain amount of mechanical rest, and relieves the 
blood-vessels of the inflamed part etf a certain amount 

of hvflretstatie pressure*. 
Food in acute dysentery. --The indication of rest 
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we further endeavour to meet by stopping all solid 
food. Were it possible, it would be well to stop all 
food. This, of course-, is impossible*, and so we make 
a compromise between the therapeutical indication 
and physiological necessity by reducing the diet to 
a minimum and selecting only such foods as, while-
possessing considerable nutritive value, yield but a 
small fecal residue. The tongue is a fair iirdex to 
the sort of food most likely to suit the case. W h e n 
this orgarr is coate-d, indicating gastric catarrh, srrrall 
cpiantities of thin chicken soup, egg albumin, thin 
barley- or rice-water, are better borne than milk ; 
'when the tongue is or has become clean, then milk, 
pure, diluted with barley- or rice-water or peptonised, 
is the best diet. Alcohol is generally contra-indicated, 
but in cases of collapse small feeds of white wine 
whey may be given with advantage. These foods 
should be taken in small quantities at a time, a little 
every hour or two. They must be given neither hot 
nor cold, as food when either too hot or too cold is apt 
to excite peristalsis and to cause colic and straining. 

Malaria and scorbutus.—If upon inquiry it is 
found that there is reason to suspect either a malarial 
or a scorbutic element in the case, treatment must 
be modified accordingly. Careful practitioners never 
forget to ascertain if these important complicating 
elements are present or not. If malaria be suspected, 
it would be well to make a careful microscopic 
examination of the blood for the plasmodium; if 
the parasite is found, then quinine must be freely 
administered either by the mouth or, if the bowels 
are very irritable, by intramuscular injection. The 
presence of scorbirtus, of course, indicates fruit juices 
and fresh unboiled milk, in addition to the usual 
treatment for dysentery. 

Drug treatment.—A dose of castor oil and laudanum 
is a good preliminary in the treatment of dysentery; 
indeed, many cases are promptly checked thereby, 
and require no further treatment beyond rest and 
dieting for a day or two. 
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The drugs whie-h have- proved of most service* irr 
the treatment of severe dysentery are ipecacuanha. 
one' or other of the aperient sulphates either of 
niagiesia or of soda, opium, and calomel. It is 
difficult to prognosticate* in any given case whether 
ipecacuanha is likely to prove the more effective drug, 
or whether the sulphates-, or calomel will answer 
be'tfer. In every case one or the either ought to be* 
exhibited at once ; one tailing after a fair trial, the 
other, unless manifestly cont ra-iiiclicateel, should get 
a chance 

Ipt ctieutinhu.— In English practice- ipecacuanha is • 
generally the- first to be tried. It must be given on 
an e-mpty stomach. The best plan is tei interdict till 
food for three hours ; then to give* fifteen or twenty 
drops of laudanum in a tablespoonful of water and. at 
the: sane tine, to apply a mustard poultice to the 
epigastrium. About twenty minutes later, when the 
patient is coming under the inflimnee of the laudanum, 
twenty to thirty--some give as much as sixty—grains 
of ipecacuanha in pill, bolus, keratine capsule, or in 
suspension in about half a wine-glassful of water, are* 
administered. With a view to prevent vomiting, the 
patient is directed to lie* flat on his back, using a low 
pillow, anel not to eat, drink, speak, or move for at 
le*ast four hours. Probably be will fall asleep. 
Should he feed nauseated, In* must resist the desire to 
vomit as much as possible. With the same object in 
view, whe*n saliva begins to e-ollect in the mouth, as 
it is apt to do in such circumstances, it must not be 
swallowed ; etn a slight sign from the patient the' 
nurse' should remove the accumulating saliva with a 
hanelkerehie-f. If much saliva be swallowed, it is 
sure to provoke vomiting, hi some instances tlese* 
precautions suffice to avert emu-sis. Should, however, 
the ipeeaciianha be brought up within an hour etf its 
being swallowed, the dose had better be repeated so 
soon as the nausea has subsided, the same precautions 
against vomiting being observed. 

After three or four hours, and when till feeling of 
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nausea has subsided, small eprantities of food may be 
given, and frequent and fractional feeding persisted irr 
for six or eight hours, or until the following clay, 
when the close of ipecacuanha must be repeated. In 
many instances one or two such eloses abort the 
dysenterŷ , and the acute symptoms rapidly subside. 
It may be necessary to go oir with the ipecacuanha 
once or twice a day for- three or four days. It is a 
good practice to reduce the ipecacuanha by gr. v. 
every day. If the drug is doing good, a copious 
feculent pultaceous stool will be passed. Ipecacuanha 
sine emeliruf may be tried ; generally speaking, how
ever, it is unsatisfactory. 

Aperient sulphates.—Should, however, ipecacuanha 
appear to be doing no good, sodium sulphate—which 
is less irritating than magnesium sulphate—may be 
tried; indeed, by some this line of treatment is 
preferred from the outset. These salts have the 
advantage over ipecacuanha of not causing nausea, 
and they are often epiite as successful. They may 
be given in drachm doses in a little hot water, or in 
cinnamon water, every quarter of an hour until a 
purgative effect is proelueeel, or they may be given in 
a large dose—half an ounce—to begin with, followed 
up by smaller- doses if necessary. The purgative* 
effect should be obtained once or twice daily, and for 
two or three days at least. The lessening of tenesmus 
and the production of copious, watery, feculent stools 
is the test of the successful action of the sulphates. 

Calomel.—Should these means fail to control the 
disease, and should the bloody mucoid stools persist, 
and the griping and tenesmus continue, recourse may 
be had to calomel in combination with opium and 
ipecacuanha—a grain of each every five or six hours, 
the effect being watched and salivation avoided. 
Some give calomel from the outset as a routine treat
ment in dysentery, either in five-grain closes every six 
or eight hours, or in fractional doses every hour-. 
This method is most in vogue in Germany, and is 
probably best suited for the croupous forms of the 
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disease In France arrd the hinted States the sul
phates aie most in vogue' ; while British physicians, 

relying on Indian experience, place most confidence' 
in ipecacuanha. 

Iltsmnth and, opium. — As a result of either line 

of treatment, the: dysenteric symptoms may subside* 

rapidly—perhaps entirely. Sometimes, although the 
steels become feculent, and the mucus and blood dis

appear, a sort of diarrheca re-mains. This generally 
epiie.-kly yields to a salicylate' of bismuth (gis x xx) 
and morphia (gr. }.f) mixture 

Other drugs.—Simaruba (Ada nth us t/landulosa) 

sometimes succeeds where' other- measures have failed. 
It is a drug which, though nowadays neglected in 
fairope, is still much used in the Hast bv so-called 
"dysentery electors." It seems to be specially ser
viceable when the case has become subacute* or 
ediremic. To be e-ffective, it requires to be given in 

much larger closes than is directed irr the Pharma
copeias, One method eif preparation I have* seen 
employed is as follows ;—hsing tin earthenware pot, 
boil half an ounce of sinraruba in a pint arid a half of 
water for three hours, and then strain it. bet the 
patient remain in bed and drink this decoctieni on an 
empty stomach every seeemel morning for four times. 
Food must consist of milk and farinaceous stuffs. 
Another method is to boil an ounce of simaruba in 
twelve ounces of water until it is reduced to seven 
drachms ; to this a drachm of spirit is added. This 

preparation, also, must be- made in an earthenware or 
in an enamelled dish. For an adult this is a suitable 
dose ; a child may take a fourth part. It should be

taken every night for four nights.* 

* The following is the formula of a preparation of simaruba 
much useel in Shanghai, and there known as " Kliein s Specific 
Remedy for Diarrheca and Dysentery." I understanel that the 
formula was purchased by the Shanghai municipality for a con
siderable sum of money, so highly was it thought e>f by the 
Kuropean community of that city. Simaruba bark, three ounees; 
Chinese cinnamon, one ounce ; boil in three quarts of water and 
allow it to evaporate elown to one' pint. W h e n cool, strain into a 
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Monsoiiia ora/a. — Dr. John Maberly (Lancet, 
February 6th, 13th, lSii?) reports very favourably 
on Afousonia ovata — a South African plant — irr 
dysentery. H e uses a tincture of two and a half 
ounces of the dried plant to the pint of rectified 
spirit. It gave* in his hands wonderful results, e*ve*ir 
in chronic as well as in acute cases which had resisted 
the ordinary remedies. 

Cinnamon, pomegranate, mangosteen rind, anel 
other aromatics and astringents sometimes do good iir 
chronic dysentery. 

I can offer no explanation of the action of any 
of these drugs in dysentery. W e use them cprite*. 
empirically. Ipecacuanha and simaruba really seem 
to have some sort of specific action orr the disease or 
on its cause, but in what way it is impossible: to indi
cate. Strange to say, ipecacuanha, which has been 
found so serviceable in India, Africa, the Brazils, and 
elsewhere, has a very poor reputation as an anti-
dysenteric in the United States (Osier) ; it has also 
signally failed in soirrc English epidemics (Olouston) ; 
facts pointing to specific differences in the dysenteries 
of different countries. 

/te/ief of jut in.—During the attack the patient 
may suffer much from griping and tenesmus. These 
arc* generally relieved by hot fomentations, turpen
tine stupes, or by a hot bath. An excellent applica
tion is the Japanese* hot box or baud-warmer—a 
small tin box containing a slowly-burning cartridge 
of powdered charcoal. These hot-boxes, or an 
imitation under the name of " istra/' e-an now bo 
procured in England. Three or four of them may 
be roughly sewn into a pieee of flannel and laid oir 
the abdomen. This application has the advantage 
of being very light, of not wetting the clothes, anel 
of keeping warm for many hours. Tenesmus and 
dysuria are best relieve d by morphia hypodermic-ally ; 

Inanely bottle, adel three tablespoonfuls of gooel Inanely, anel fill up 
by pouring ceilel water over the bark in the strainer lill the' 1 tittle-
is full. Dose : A vineglassful three times a day. 
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or by an enema of a wineghesfid of thin starch con

taining forty e>r fifty drops of laudanum; or by 

.suppositories of morphia and cocaine Washing out 

the* rectum with a pint of very hot water, with or 
without boracie' acid, is sometimes effectual in remov

ing for a time, or, at all events, of mitigating, the 
incessant elesire to go to stoed and to strain. Two 
drachms of bismuth with laudanum—thirty minims, 

and thin starch— two ounce's, is also a good sedative 
enema (Davidson). 

Treatment should be energetic and thorough at 
the outse-t of dysentery. 11 very effort must be made 
te» prevent it from becoming chronic, as in this stage 
the elisease is very difficult to treat successfully, and 
is prone to terminate- in permanent invalidism. 

Treatment of clironie dysentery. As a 
matter of routine my personal experience leads me to 
reeoiiiinemd in all e-ases of chronic dysentery a short 

preliminary course of ipecacuanha—30, 2-1, '20, b>, 10 
and A grains on successive evenings, with, of course, 
rest and a milk diet. Thereafter I generally prescribe! 
a minute dose* of e-astor oil, with or without opium, 
three times a day, regulating the dose according to 
e'ffiets. These measures failing, I have recourse to 
some' etf the following. 

Nitrate of silver injections,—Hie most effective 
treatment of certain types of clironie- dysentery is 

undoubtedly massive insertions of large* quantities of 
nitrate of silver solution <»f a strength of from half 
a grain t<> one grain to the* ounce* of distilled water. 
There is a right anel there is a wrong way of using 
this splendid remedy. If employed in the wrong way 
it is useless, perhaps worse than useless. It must 

never be practised when acute symptoms are present. 

These must first be got rid of by ipecacuanha, by the 
sulphate's, by calomel, by castor oil, and by red and 
die t. The patient should be pro] a red for a we« k at 
least in this way. Then the bowel is to be chared by 
a minute dose of castor oil, followed by a large- em-ma 
of thier or four pints of warm water to which two or 
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three teaspoorrfuls of carbonate of soda have been 
added. The whole of this injection having escaped, 
and when the bowel is quite empty, two to three 
pints of the nitrate of silver solution are thrown in 
by means of a long tube passed slowly and carefully 
into the bowel as far as it will go without kinking. 
It is better to fill the bowel by gravitation, using a 
funnel and tube, rather than by a syringe. The 
patient should be encouraged to retain the injection 
as long as he can, to lie flat on his belly, and to roll 
from side to side so as to secure that the injection 
comes in contact with every portion of the large 
intestine. If it seems to be doing good, this injection 
may be used every few days and kept up for some 
time. Improvement in suitable cases generally sets 
in at once. The nitrate must not be persevered 
with if it causes any marked irritation or increase of 
symptoms. 

In the mild chronic dysenteries which are seen irr 
Great Britain, and which originally had been con
tracted in the tropics, and also in the more acute 
relapses of tropical dysenteries, ipecacuanha should 
always be tried. 

Other titethods o\It'renting chronic dysentery which 

succeed at times are the systematic washing out of 
the bowel daily with warm boracic water, with linseed 
infusion, with milk (a very valuable remedy), with 
mangosteen rind decoctions, with weak solutions of 
alum, sulphate of copper, or tannin ; systematic daily7 

dosing with small quantities of caste>r oil, with or 
without opium—one to two drachms of castor oil with 
four to ten drops of laudanum three times a day 
(Hillier) ; ten to twenty drops of turpentine three 

times a day ; the daily consumption of some prepara
tion of fresh bael fruit; a course of Carlsbad, of 
Kissingen, or of Vichy water ; a diet of grapes only, 
of milk only, or of beef only ; cold water compresses 
to the abdomen. 

Post-dysenteric constipution.—After the subsid

ence of a dysentery constipation and balling of the 
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stools is by no nearrs an uncommon <*verrt. This 

complication is best prevented, etr met, by eiemata of 

warm water to which a little salt has been added—a 

teaspoonful to the pint—or, if the bowel is very 

irritable, of linseed tea or of thin rice-water. A n 

occasional dose of castor oil, half to one teaspoonful, 

once or twice a week or offerer, and kept up so 

long as the motions are not quite healthy, is an 

excellent routine practice : its action may be sup

plemented by a glycerine suppository A course 

of Oarlsbad waters or salts often gives excellent 
results. 

pood and clothing. -Ill chronic dysentery much 

attention should be given t<> clothing1 and food. The* 

former should be very warm. Dysenteries ought 

never to feel cold, (-old bathing is very dangerous 

for tlrein ; so are alcoholic drinks of all sorts. Food 

should be simple in the extreme. Beef, mutton, 

cheese, bread, coarse* fruit or coarse vegetables, nuts, 
pickle's, and such-like are, as a rule, not well borne' 

Fruit anel fine, well-cooked vegetables in moderation 

are necessary anel often beneficial. In obstinate 

chronic dysentery if is often a good thing to change 

the diet from slops to solids, from a meagre to a more 
liberal one*. "Wonderful results are sometimes got 

from a sea voyage. 
Hepatitis. — During the whole: course etf air attack 

of dysentery, and for months thereafter, the- condition 
of the liver must receive the most careful attention. 

We- may not be able to prevent abscess etf this organ • 

but if pain and swelling seem to suggest it as 
threatening we can try by means of salirre aperients, 

ipecacuanha, rest, low diet, fomentations, dry cup
ping, and such-like- measures to avert what, to say 

the least, is a very grave complication. 
Prophylaxis.—The prophylaxis of dysentery 

e-orrsists principally in securing a pure water supply 

in avoiding unwholesome foe id, irr temperance, in 
clothing warmly and avoiding chill, iir correcting 

constipation and stopping diarrho-a. 
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CHAPTER XXI. 

EPIDEMIC GANGRENOUS KECTIT1S. 

So far as known, this very fatal disease seems to be 
confined to the natives of the low-lying, hot, damp 
regions in the north of South America, and, perhaps, 
to the natives of Fiji and other islands of the South 
Pacific. In Guiana it is known as " Caribi" or "Indian 
sickness," irr Venezuela as " Bicho " or " El Becho." It 
is said to be very contagious, and appears to be a 
form of rapidly-spreading phagedena, which starts 
from the neighbourhood of the anus. Occasionally it 
may begin higher up—in the colon. In the latter 
case it is called the " high " form ; irr the former the 
" low " or rectal form. Animals, as well as men, are 
attacked. 

I am indebted to Dr. Ackers of Curacoa, formerly 
of Venezuela, for the following information on the 
subject:—" T have only seen cases of the disease in 
animals, principally fowls, though also irr clogs anel 
calves ; but I have been told by medical men, who 
themselves attended the cases, of its occurrence in 
children of the poorer classes. The elisease commences 
by an itching irr the anus, which produces an inclina

tion to frequent defecation. This stage continues for 
a few clays, when a severe inflammation of the mucous 
membrane of the rectum sets in, giving rise to 
symptoms of acute dysentery. There are frequent 
stools of a mucous, bloody substance, accompanied 
sometimes by bile or excrement; at the same time, 

there is much straining, considerable elevation of 
temperature, anorexia, and great thirst. At this 
period, if the animal or child is not attended to, the 

above symptoms become more alarming; a constant 
flow of a slimy, fetid, semi-liquid substance streaked 
with blood appears. Sometimes the discharge is of a 
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bright green colour, such as might be obtained by 
crushing tender' stalks <d grass. When this occurs 
the patients refuse all food, but the thirst is still 

intense The affected animal remains standing in one 
place, with drooping head, as if overcome by fever and 

weakness. For a day or so it continues like this, 

until at last, unwilling to move1, eat, or even drink, it 

sudehmly dies in convulsions. Sometimes, however, 

this stage is not fatal, but is followed by prolapsus <*f 
the rectum, which is in a very inflamed state: and 
ulcerated ; rapidly gangrene sets in and is epiickly 
fatal. The Venezuelan peasants state that this 
disease arises in children from chewing the green 

tender stalks of unripe maize, of which they are very 
fend on account of its sweetness. In children pro

lapsus of tbe rectum is very freepient ; in fatal cases 
thev may die, like* the animals, in convulsions, though 
in children convulsions are- not necessarily a fatal 
symptom. The treatment emiployed by the natives 
for animals consists in an enema of strong lemon 
June, mixed with a weak dilution of white* rum and 
water (aguardiente), two or three* times a day ; at the 
same time, the anus is freely dusted with wood ashes, 
some of which are also introduced into the ree-tuni. 
A purgative- of oil is generally administered also, in 
senne cases I have known this treatment proves very 

successful. On the other hand, when the* disease is 
far aclvanceel, or1 when the ulceration of tin* bowel 

appears at an early date, it seems to be of little or no 
avail. Another treatment employed, especially for 
children, consists in an enema of the juice obtained 
by crushing the stalks and leaves of Spigelia ant/iel-
minfivu (pasote*). A decoction of the same herb is 
also given by the mouth three or four times a day. 
This decoction is very frequently administered by the 
peasants as an anthelmintic, hi cases of children 
suffering from 'bicho, one of the quarters of a 
lemon is roasted and introduced into the rectum as a 
suppository once or twice a day, anel I have heard 

that it gives very satisfactory results.'' 
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CHAPTER XXII. 

HILL DIARRHCEA. 

Definition.—A form of morning diarrhea accom
panied by flatulent dyspepsia and the passage of 
copious, liquid, pale, frothy stools. It occurs princi
pally in Europeans on their visiting the hills after 
residing for some time in the hot lowlands of tropical 
countries. 

Geographical a n d seasonal distribution. 
-—Crombie, who gives an excellent account of this 
disease (Tnd. Aleti. Gar:., Dec, 1880; May, 1892), 
points out that a similar affection may show itself in 
the highlands of Europe as well as in those of India. 
It is said also to occur in corresponding circum
stances in South Africa. There is no reason, there
fore, to suppose that hill diarrhoea is special to India, 
although, owing to the large European population 
frecpienting the hill sanitaria in that country, it has 
been particularly noticed there. A n elevation of 6,000 
feet or over, if combined with an atmosphere saturated 
with watery vapour, is particularly favourable to its 
development. In India it is found to begin and end 
with the rains, during which, in certain years and 
places, it is apt to assume almost epidemic characters. 
Thus, during the wet season of 1880, in Simla an 
epidemic of hill diarrhea affected from 50 to 75 per 
cent, of the population, three-fourths of the cases 

happening within a week of each other. In some 
years hill diarrhoea is less prevalent than in others ; 

but at the proper season few of the various hill 
sanitaria of India are without examples. 

Symptoms.—Without very obvious cause the 
patient, who in other respects may be in good health, 
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soon after arrival at a hill sanitarium becomes subject 
to a daily recurring diarrho-a, the looseness coming on 

regularly every morning some time between •'! and 5 
a.m. The calls to stool are apt to be- sudden and imper

ative. The: motions passed are' remarkably copious ; 
very watery in some instances, pastv in others. Tinw

are pale, frothy, anel like recently stirred whitewash, 
so devoid are thev of biliary colouring matter. Their 

passage' is attendee] with little or no pain, often with 
a sense of relief. From one to half a clozerr, or more, 
such stools may be- voided in the morning before 

11 a.m. After that hour, at all events in ordinary 
e'ases, the diarrheca is in abeyance; for the rest etf the 
day, and the patient may their go about bis duties or 

pleasures without fear of inconvenience. 
The distinctive features of this form of diarrhu-a 

arc, therefore, the regularity of its recurrence every 

morning and its cessation after a certain he air in the 
forenoon ; the absence of bile in the stools ; and the 
attendant flatulence. The abdomen is sometimes 
blown out like a drum, the patient being corrscious of 
unpleasant borborygmi associated with a feeling as 
of some boiling or chemical operation proceeding irr 
his inside. Occasionally eases are met with in which 
the* stools are very pale, but in which there is no 
diarrheca. 

Under treatment, or spontaneously, or-, according 
to Crombie, on acclimatisation occurring, after some 
days or weeks the diarrhea may subside. In other 
instances it persists in defiance of treatment until 
the return of the patient to the warm plains, when 
it at once spontaneously subsides. Crombie in
stances a case in which the patient was regularly 
attacked with hill diarrhea whenever he visited 
Simla—twelve occasions—recovery invariably taking 
plate on his return to the plains. If the looseness is 
both considerable and protracted, there necessarily 
ensue debility, wasting, and anemia, and the disease' 
may lapse into confirmed sprue—an affection having, 

apparently, close affinities with hill diarrheca. 
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.Etiology a n d pathology.—It is difficult to 
say what may be the precise factors determining this 
disease. The low barometric pressure associated with 
great elevation above the sea-level, may be a favouring 
circumstance. D a m p seems to be indicated by the 
fact that the elisease occurs principally during the 
rains. Chill after exposure to the high temperature 
of the plains has possibly an important share. 
Manifestly there is a suspension of the functions of 
the liver and, considering the dyspepsia and looseness, 
most probably of those of the pancreas and of the 
other glandular structures subserving digestion. Hill 
diarrhea is certainly something more than an intestinal 
catarrh. As Crombie points out, it is more of the 
nature of dyspepsia. There are no adequate grounds 
for connecting it with either the water or the food 
supply. The question of micro-organisms has, ap
parently, not been studied. 

Treatment.—The treatment recommended by 
Crombie, and endorsed by other medical men of 
experience in India, consists in a pure milk diet, rest, 
warm clothing, a teaspoonful of liquor hydrargyri 
perchloridi in water about fifteen minutes after food, 
and twelve grains of pepsine, or a corresponding 
quantity of lactopeptine or ingluvin, two hours later. 
If, in spite of treatment, the disease persists, the 
patient must return to the low country. 
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CHAPTER XXIII. 

STUCK (I'SILOSIs). 

Definition. by the term "sprue" is understood a 
peculiar arrel very dangerous form of chronh- catarrhal 
inflammation of the whole or part of the* mucous 
membrane* of the alimentary canal, generally asso
ciated with suppression of the chologenie- function of 
the live*r and, probably, of that of the other glandular 

organs subserving digestion. It is frequently met 
with in tropical countriVs, particularly in European 
residents. The sane disease- may develop for the 

first time in temperate climates ; only, however, in 
individuals who have previously resided irr the tropics 

or subtropies. Sprue is characterised by irregularly 
alternating periods of exacerbation and of compara
tive quie-seerice ; by an inflamed, bare, and eroded 

condition of the mucous membrane of the tongue 
anel mouth ; by flatulent dyspepsia ; by pale-, copious 
anel generally loose, frothy, fermenting stools ; by 
wastirrg and anemia ; anel by a tendency to relapse. 
It may occur as a primary disease, or it may super
vene on other affections of the* bowels. It is very 
slow in its progress ; and, unless properly treated, 
tends to terminate in atrophy of the* intestinal 
mucosa, which usually, sooner en- later, proves fatal. 

Nomenclature. Sprue has been more or less 
recognised by writers on tropical medicine* for many 
years. It has been called " tropical diarrheca,' 
"diarrheca alba,' '* aphtha* tropica*," "Ceylon sore 
mouth," " psilosb lingua* (Thin), besides a variety 

of other names. The term "sprue is an aelaptation 
from the' Dutch word " spruvv " in use in Java, where 
the elisease is very common. 

(-«(i:ia()l!iea! distribution.—It is probable 
that sprue, although more eamimon in certain warm 
countries than in others, is found throughout the 

X 
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greater part etf the tropical and rrrany parts of 
the subtropical world. It is especially common in 
South China, Manila, Cochin China, Java, the Straits 
Settlements, Ceylon, India, tropical Africa, and the 
West Indies (Hillary). Apparently it is most pre
valent in those countries in which high temperature 
is combined with a moist atmosphere*. It is common, 
however, in certain subtropical countries, as North 
China and, occasionally, even in Japan ; countries 
where, although the summer is hot and damp, the 
winter is dry and bracing. 

/Etiology .—Prolonged residence in the endemic 
area is perhaps the most potent predisposing influence; 
cases, however, do occur in which the disease shows 
itself after a residence of one or two years only. 
Exhausting diseases, particularly those involving the 
alimentary canal, as dysentery, hill diarrhea, morning 
diarrhea, hemorrhoids and fistula, are apt to terminate 
in sprue. Frequent childbearing, miscarriages, uterine 
hemorrhages, exhausting discharges, anel prolonged lac
tation also predispose to the disease ; so may syphilis, 
courses of mercury or of iodide of potassium, bael 
food, bad water, anxiety, chills, and so forth—irr fact, 
any depressing influence, particularly if it is combined 
with intestinal irritation. Malaria does not seem to 
be specially responsible*. At one time Anguillula 
stereoralis (Rhabdonemu ititesliuale), a parasite very 
common in the stools of cases of chronic intestinal flux, 

particularly in Cochin China (p. 595), was put forward 
as the cause of the chronic enterocolitis (for the most 
part sprue) of that country. Subsequent investiga
tions have disproved this, hike the; anguillula, 
Amaba coli may be present in the stools in these 
cases ; but, similarly, it is in no way responsible for 
the disease. Neither has any bacterium which can be 
regarded with any degree of certainty as special to 

sprue been separated from the characteristic stools. 
In searching for the fundamental cause of this affec
tion, the latency which the disease: occasionally 
exhibits, and the fact that the first symptoms may 
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not appear' until months or even years have' elapsed 

since the patient epiitted the tropics, must be kept in 
view. 

S y m p t o m s . - Variability. There* is infinite 

variety in the combination anel in the severity of the* 
various symptoms of sprue-, as well as in the* rate or 

pretgToss of the' disease' In some* instances it may 

be almost a subacute' process running its course in a 

year eir two ; in others, again, it may dragon intermit-

tiirglv for- ten or fifteen years. Much de-pends in this 

respect on the circumstances, the character, flu* care', 

the- treatment, airel the* intelligence of the patient. 
General, symptoms in a typical case. Irr an 

ordinary fully developed e-ase- the patient whet is 

generally dark or muddy in comph-xietn arid much 

emaciated complains of three principal svmptorns: 

soreness of the mouth, dyspeptic distension of the 

abdomen, looserress of the* bowels ; the last being par

ticularly urgent during the* morning and earlier part 

of the fore-noon. The patient may also complain of 

feeling physically weak, of loss of memory, anel of 
inability to take* exercise* etr to apply his mind. His 

friends will probably volurrtcer the information that 
his temper is irritable* arrd unreasonable 

Mu-uth lesions. If the mouth is examined, the 

soreness will be found to depend orr a variety of 
lesions of the mucous membrane;, which, though pain

ful, seem to be of a very superficial character. These 

h-sions varv considerably irr intensity from elay to 
day. During an exacerbation the tongue looks red 

anel angry ; superficial erosions, patches of congestion, 
and perhaps minute vesicles appear on its surface-, 

particularly about the edges anel tip. Sometimes, 
from the folding conseepent on swelling of the mucous 

membrane, the sides of the organ have* the appear

ance of being fissured. The- filiform papilla* cannot 

be made out, although here and there the fungiform 

papilla* may starrel up, pink and swollen. If the 

patient be made to turn up the tip of the tongue, 

very likely reel patches of superficial erosion; some--
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times covered with an aphthous-looking pellicle, may 
be seen on either side of the frenum. On e-verting 
the lips, similar patches and erosions are visible ; and 
if the cheek be* separated from the teeth the* same 
rrray be seen on the buccal mucous membrane. 
Occasionally the palate is similarly affected ; very 
often in this situation the mucous follicles are en
larged, shotty, and prominent. The gullet anel uvula 
may also be* raw anel sore. 

In conseejuence of the irritation caused by these 
superficial and exceedingly sensitive lesiorrs, the mouth 
tends to fill with a watery saliva which may dribble 
from the corners. Tf the patient attempts to take 
any sapid food, strong wine, or anything but the very 
blandest diet, the pain and burning in the mouth 
are intolerable ; so much so that, although perhaps 
ravenously hungry, he shirks eating. Not in
frequently swallowing is accompanied and followed 
by a feeling of soreness and burning under the 
sternum ; suggesting that the gullet, like the tongue, 
is also in an irritated, raw, and tender condition. 
During exacerbations of the disease the condition of 
the mouth becomes greatly aggravated. Although 
during the temporary and occasional improvements it 
becomes much less painful, even then salt, spices, 
strong wines, and all kinds of sapid foods sting un
pleasantly ; and the tongue, particularly along its 
centre, is seen to be bare and polished as if brushed 
over with a coating of varnish. At all times the 

tongue is abnormally clean and devoiel of fur; during 
the exacerbations it is swollen, but during the remis
sions, and when not inflamed, it is small, pointed, 
and, owing to the anemic condition of the patient, 
yellowish like a piece of cartilage. 

Dyspepsia.—Dyspepsia is usually much complained 
of, the feelings of weight, oppression, and gaseous 
distension after eating being sometimes excessive*. 
Very likely the abdomen swells out like a drum 
and unpleasant borborygmi roll through the bowel. 
Occasionally, though not often, there may be vomiting, 
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the vomiting sometimes being sudden and not always 

accompanied by feelings of nausea. 

Diarrhtt'ii. The diarrho'a associated with sprue-

is of two kinds ; one: chronic and habitual, the- other 

more acute and, in the early stages, evanescent. 

The ft inner is characterised by one or more daily dis

charges of a copious, pah*, greyish, pasty, fermenting, 

mawkish, evil-smelling material. The: latter is of 

a watery character, also pale anel fermenting, the 
ele'jecta perhaps containing undigested food. In these 

latter circumstance's the diarrheca usually brings with 
it considerable* relief to the dyspeptic distension, at 

all events for a time- W h e n the mouth is inflamed 

the diarrheca is usually more active. The stools 
during periods of quiescence may be confined tei one' 

or two in the early morning or forenoon ; during the 

later part of the day the patient is not disturbed. 

The stools, however, even in this epiiescent phase, are 

always extraordinarily copious; patients remark their 
phenomenal abundance Tley are passed almost, or 

altogether, without- pain. Not infreeprently during 

exacerbations there may be: a tender excoriated coir 

dition etf the* anus, anel sometimes, in women, a 

similar conelition of the- vagina. Thin states that 
the stools in sprue are- acid. 

Types, history, course, and termination. Pmlo-
palltie sprue.—There is a striking uniformity in the 

history of most cases of sprue. On inquiry, we shall 

probably learn that the patient has been suffering 

for months, or perhaps years, from irregularity of 

the bowels. This, we may be told, began soon after 

arrival in tin- tropics as a bilious morning diarrhoea. 

For a long time this morning diarrhea went on, 

without interfering irr any way with the general 

health. hater the mouth, rrow arrel again, became 

tender, little blisters or excoriations appearing for 

a day eir two at a time about the' tip of the tongue 

or iirside the lips. These sore spots would come anel 

go. Perhaps, from time to time, exacerbations of the 

mouth symptoms would be associated with a little-
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increase of diarrhea. Gradually the stools lost their 
bilious character and became pale and frothy ; elyspep-
tic symptoms, particularly distension after meals, now 
appeared. As time went on, these symptoms would 
recur more frequently and in a more pronounced 
form, following, almost inevitably, any little impru
dence as regards food or exposure. The general 
condition now began to deteriorate ; emaciation, 
languor, lassitude, and inability to get through the 
day's work satisfactorily, becoming more pronounced 
each summer until, finally, a condition of permanent 
invalidism was established. Should the disease con
tinue to progress, the emaciation advances slowly but 
surely. Diarrha;a may be almost constant, and now 
no longer confined to the morning hours ; the com
plexion becomes dark, sometimes very dark ; the 
appetite, sometimes in abeyance, is more frequently 
ravenous ; unusual indulgence in food being followed 
by increased discomfort, temporarily relieved by smart 
diarrhea. Finally the patient is confined to the 
house, perhaps to bed. The feet become cedematous, 
and the integuments hang like an ill-fitting garment, 
the details of the bony anatomy showing distinctly 
through the dry, scurfy, earthy skin. Finally, the 
patient dies in a semi-choleraic attack ; or from 
inanition; or from some intercurrent disease. Such is 
the history of an ordinary, mismanaged case of sprue. 

Sprue secondary to dysentery.—When the disease 
has supervened on dysentery, we shall learn that 
the motions characteristic of the original dysen
teric attack gradually changed in character; from 
being scanty, mucoid, bloody, and accompanied with 
pain and tenesmus, they became diarrhceic, pale, 
frothy, their discharge being followed by a feel
ing of relief rather than of pain. The mouth at 

the same time became sore, exhibiting the characters 
already described. Gradually a condition of confirmed 

sprue was established, which ultimately, unless 
properly treated, will almost certainly prove fatal. 

Sprue secondary to acute entero-colilis.—Another 
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type- of case commences as an aeute entero e-olitis 

with sudden anel profuse colicky diarrheca, vomiting 
perhaps, arrel a certain amount of fever. The acute 

symptoms eht not subside completely, but gradually 
have the' typical syrnptenns of sprue grafted on to 
tlreise of an acute intestinal catarrh. 

Incomplete sprue. (a^j Gastric, cases. ( )ccasioii-

ally we meet with eases of confirmed sprue: in 

which, at first, tbe morbiel process, judging from the 

existing clinical symptoms and suhseepumt history, is 
confined to a limited part of the alimentary canal. 
Thus we sometimes get sprue without eliarrlnea, the* 

prine-ipal symptoms being sore mouth, elyspeptic 
distension, pale, e-opious but solid stools, and wasting. 

(h) Tnlestiiitd cases. ()n the other hand, we may 
get cases irr which the mouth is not ulcerated, anel in 

which there, is little or no distension or dyspepsia, 
but in which the stools are liquid, copious, pale, and 
frothy. Sometimes a patient may have suffered at 
arr earlier period, or on a former occasioir, from the* 

first type of the elisease, who, later, acquires the 
diarrheeic form ; and vice versa. 

(c) Sprue without diarrhteu.—It sometimes hap
pens that under treatment the sore mouth, the 
dyspepsia, and the diarrhea completely subside ; 
ne'verthe'less the* wasting continues, the stools re

maining phenomenally copious—so much so that the 
patient may deelare that more is passed than has 
been eaten. In this e-ase wasting is progressive, anel 
the' patient gradually dies of inanition. 

I utestinul atrophy canseqin nt on sprue.—hi cer

tain instances, uneler treatment the symptoms pre'pen-
to sprue- subside- ; but the* patients digestive and 

assimilative* faculties are permanently impaired. 
Slight irregularities either in the epiality or the 
amount of food, chill, fatigue', de-pressing emotions, 

arrel other trifling cause's suffice to bring on dyspepsia 
accompanied by flatulence anel diarrheca. These* cases 
mav linger for ve-ars ; usually tley improve during 
tin* summer in England, getting worse during the 



360 SPR UE. 

winter anel spring, or during cold damp weather-. 
Ultimately they die from general atrophy, diarrhea, 

or some intercurrent disease. 
Morbid anatomy.—Post mortem the tissues 

in sprue are abnormally dry ; fat is almost com
pletely absent; the muscles anel the thoracic and 
abdominal viscera are anemic and wasted. With 
these exceptions and certain important changes in 
the alimentary tract, so far as known there are rro 
special lesions which are invariably associated with 
this disease. According to Bertrand and Fontan, 
occasionally certain changes are present in the pan
creas—namely, fatty or granular degeneration of the 
cells, with softening of isolated acini and slight 
inflammatory infiltration of the connective tissue. 
These, however, are not constant, any more than are 
certain other and similar changes occasionally found 

in the liver and kidneys. 
lesions of the alimentary tract.—The principal 

and characteristic lesions are found in the alimentary 
tract. The bowel is thinned to such an extent as to 
be almost diaphanous. The serous coat is generally 
healthy, the muscular coat atrophied. The sub-

mucosa in places has undergone hypertrophic fibrous 
changes ; and the mucous membrane from mouth to 
anus, either in patches or universally, is superficially 
eroded and interstitially atrophied. The internal 
surface of the bowel is coated with a thick layer of dirty 
grey, tenacious mucus which conceals patches of 
congestion, of erosion, or even of ulceration, besides 
such evidences of similar antecedent disease as pig
mented areas and thin scarred, cicatricial patches. 
The villi and glands are eroded and in many places 
completely destroyed. Here and there minute 
spherical indurations, about the size of a pin's head 

and surrounded by a dark pigmented or congested 
areola, can be felt irr the mucous membrane^ On 
cutting into these, they are found to be: minute cyst-
like dilatations of the follicles filled with a g u m m y 

mucopurulent material. Sections of the diseased 
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bowel show under the microscope corresponding 

changes ; such as varying eh-grees of erosion or ulcrr-

ation of the surface of the mueeuis lneinbrane ; de-

gene-ratiems of villi, glands, and follicle's ; the* small 

mucous e-vsts referred to ; sometimes small absees.se's ; 

and, also, infiltration by leucocyte's of the basement 

membrane and submucous layer; and, in the latter, 

fibro-cirrbotic changes. H e mesenteric glands are 

generally large' and pigmented, perhaps fibrotic. The 

erosion h'.sioiis are usually most marked towards the 

end of the' ihrnni and in tie colon; but thev may be 

present in greater' or lesser degree' universally, or in 

patches throughout the entire alimentary tract from 
mouth to anus. 

Patliolojry.—In attempting an explanation «*f 
the phi'iiomeira of spi'iie, two features of the disease 

have to be e'onsiilere'd—tbe catarrhal condition of the 

alimentary canal, anel the absence of the normal 

e-olouring matter of the fa-ers. Possibly one e>f these 
is tbe c-oiiseepienee of the other; posdbly the two 

conditions are concurrent but independent coti.se-
epiences of the same cause. What that cause mav be 

is epiite* unknown. Whether the first patholetgical 

step originates irr pbysiohigienl exhaustion of the 
digestive functions, brought about by tropical con 

ditions abnormal to the European constitution; or 

whether the disease'depends upon a specific organism; 
or whether' there is a combination of these, has still 

to be settled. In view of the occurrence of morning 

diarrheca of dark bilious stools as a frequent first step 

iir the development of sprue, hyperactivity of the 

liver might be assumed to be a first step in tie 

development of the elisease. an activity which in time 
ends in exhaustion of the chologeiiic functions of the 

gland. It might be* further suggested that, con

currently with this hepatic disturbance, there is a 
similar initial hyperactivity of all the other glands 

appertaining to digestion, a hyperactivity which 

aKo ends in a corresponding exhaustion. Chemical 

changes irr the* ingested food would then follow on 

http://coti.se
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the: establishnrerrt of these* apeptic conditions, and 
ultimately, from the formation of acrid chemical 
bodies, lead to the chronic catarrhal changes found 

post mortem. 
A n analysis by Wynter Blyth of the stools in 

sprue resulted in ascertaining the presence of the 
ordinary elements of bile, notwithstanding their 
apparent absence so far as absence of colour would 
indicate. O n the other hand, Bertrand and Fontan, 
in a similar analysis, failed completely to find bile 
acids. I hi til a decision is arrived at on this'point it 
is useless to speculate further on the subject. 

Micro-organisms, of course, abound in the fer
menting stools of sprue ; but hitherto no bacterium 
or protozoon which must be regarded as specific has 
been found in association with the disease. 

Personally, I incline to regard sprue as an ex
pression of exhaustion of the glandular structures 
subserving digestion, the result of over-stimulation 

by certain meteorological conditions which are found 
in tropical countries, and which are unsuited to the 
European constitution. The remarkable effect of 
physiological rest, as supplied by " the milk treat
ment," in curing sprue seems to support this hy
pothesis. 

Diagnosis.—The condition of the tongue, the 
character of the stools, and the history are sufficiently 
distinctive, one would suppose, to render diagnosis 

an easy matter. Nevertheless, I have known of 
cases in which the disease has been diagnosed and 
treated as syphilis, the condition of the mouth being 
attributed to this disease, and the character of the 
stools and other symptoms being ignored. 

Prognosis is good for recent cases, provided 
proper treatment is carried out. It is bad for 
patients over fifty, for long-standing cases, for careless 
and injudicious patients, and for those who cannot 
or will not take a pure nrilk diet. 

Treatment.—Importance if early and thorouqh 
treatment.—If treatment be undertaken sufficiently 
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early in sprue, and be thoroughly arrd intelligently 
carried out, it is generally marvellously sue-cessful. 
Should, however, it be undertaken at too late a 
period, when the: glands anel the absorbing surface 
of the- alimentary canal have been hopelessly de
stroyed, do what we will, the case is sure to errel 

fatally. Tn prescribing a treatment, therefore, the 
first thing for the: physician to do is to get his 
patient thoroughly convinced of the deadly nature 
of his complainf ; for, unless he receives the hearty 
ami e-onqtlete* en-operation of his patient, the 
physician must not expect to cure a vvellesfablisled 
ease*. To be successful, treatment must be thorough, 
sustained, anel prolonged. All predisposing causes, 
as uterine or other discharge's, syphilis, scurvy, and 
the like, must of course be dealt with anel, so far as 
possible, removed. 

The milk cure. — I\v far the most successful 
treatment is what is known as the "milk cure." 
Irr carrying this out it is well to commence with a 
dose of some aperient—castor oil or pubis rhei com-
posita. Pending the action of the drug, all food, 
inclueling milk, should be withheld. The patient 
should be sent to led iir order to economise strength 
arrel maintain an equable warm temperature of the 
skin. He shoulel also be directed to clothe warmly, 
to encircle: the abdomen with a broad flannel binder, 
to e'ovrr his arms and shoulders with a warm jacket, 
and to live* in a warm room. W h e n the purgative 
has acted the milk is begun. At first sixty ounces, 
at most, are* allowed in the twenty-four hours, small 
epiantities being given every hour or every two hour's. 
W h e n the* patient is very weak the feeding must be* 
continued during the night. The milk should not be 
drunk, but sipped with a teaspoon, or taken through 
a straw or fine' glass tube, or from a child's feeding-
bottle. As a rule, on this regimen, in the course of 
two or three days, the patient's condition is very 
much improved. The stools have increased in con
sistency -- are solid perhaps, the distension of the 
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abdomen has subsided, dyspeptic symptoms have 
vanished, and the mouth is much less tender anel 
less inflamed. The quantity of milk shoulel now be 
increased at the* rate of half a pint a clay or every 
second clay, until 100 ounces, or thereabouts, are 
taken iir the twenty-four hours. It is well to keep 
at this quantity for ten clays at least, when, every
thing going well, a gradual increase to six or severr 
pints may be sanctioned. I'p to this point the 
patient should keep in bed ; but when he has reached 
this ejuantity he may get up anel, if he feels strong 
enough and the weather is mild, go out of doors. 
For six weeks, tinting from the time the stools become 

solid null the mouth free from irritaiurn, no other food 
or drink whatever should be permitted. A raw egg, 

if it is found to agree, may now be added to the 
milk ; later, some artificial malted food ; next, small 
epiantities of well-boiled arrowroot, rusks, pulled 
bread, thin bread (stale) anel butter, or other di
gestible form of starchy food ; later still, chicken 
broth, a little fruit; and, by-and-by, fish anel chicken 
may be gradually introduced. 

Importance of prompt treatment of threatened 
relapses.—Shoulel, however, the slightest sign of 
dyspepsia or flatulence, especially- of diarrheca, or of 
sore mouth show itself, their the extra food must 
be discontinued immediately, a close of compound 
rhubarb powder administered, and the patient be 
sent back to bed and placed once more at absolute 
rest and on a pure milk diet. In convalescents, no 
matter how long the acute symptoms have been in 
abeyance, this prompt recognition aird treatment of 

threatened relapse should be rigorously observed. 
This is a rule of the utmost value and importance. 
Procrastination in treatment, under these conditions 
is exceedingly dangerous. Promptituele in recognising 
and treating relapse rrot only saves time, but it may 
avert hopeless intestinal atrophy. 

Symptoms fn-rsistiug.—In commencing this treat
ment, if the patient after two or three clays be 
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found unable to digest anel assimilate so much as 
three pints of milk in the twenty-four hours, the 
daily allowance must be reduced by half a pint a day 
until thirty ounces or thereabouts only arc taken. 
If now the motions become solid, the quantity <*f 
milk must be gradually increased by live or ten 
ounce's a day, so that in the course of a few weeks 
the full allowance—six or seven pints—is consumed. 

How lo meet i niuleijiiule ttssim dat ton.- It some
times happens that the epiantity of milk can be 
raised to seventy eir eighty ouiie-es per diem but 
no higher, further- increase bringing em sore mouth, 
distension, and diarrheca. In some' of these case's tie 
difficulty appears tei elepenel not so much on digestion 
as on inability to absorb a large eprantify of fluid. 
()ccasionally, in such cases, eme may succeed in getting 
the neeessary amount of nutriment introduced by 
thickening tbe* milk with condensed milk ; or by 
shevvly evaporating fresh row's milk so as to reduce 
its bulk without diminishing the solids (Thin). The 
evaporation is best done in a vessel like a glue-pot, in 
which the milk is not boileel, but is surrounded by 
a jacket of boiling water'; the1 milk during the process 
must be constantly stirred to prevent the formation 
of a scum. Or the milk diet may be* supplemented 
by an adequate allowance* of raw or underdone- meat. 

Otlwr forms of giving milk.—Digestion is some-
tines aided by peptonising the milk ; or by mixing it 
with lime water or a little salt ; or by aerating it in 
a soda-water syphon (Goldsmith, Brit. A/al. Joum., 
duly 1st, ISO."!). Koumiss sometimes agrees for a 
time when ordinary milk fails, and. if necessary, 
shoulel be tried. Similarly, white wine whey is 
occasionally digested when milk is not : it is often 
of great service, especially when an alcoholic stimu
lant is indicated. 

Treatment with meat juice and underdone me,it.—• 

Occasionally, symptoms persist or become aggravated 
under this system of treatment, anel one* is forced 
to conclude that milk does not suit the patient. 
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\n such cases raw meat juice will often prove air 
efficient substitute* The June of four or live* pemnels 
of fresh lean meat, anel a little water tei allay thirst, 
may be* taken in small quantities at short intervals 
daily. After a time, when the stools are reduced in 
number arrd quantity, although perhaps not epiite 
solid, scraped meat, or very much underdone* neat, 
and by-and-by a little charred toast, a plain rusk 
or biscuit, and so forth, may be gradually added to 
the diet. 

Alt at and warm wafer diet.—Not infrequently, 

after the- stools have become solid under a care
fully regulated pure milk diet, it is found that 
any attempt to return to ordinary food, or to take 
anything beyond the most simple farinaceous dishes, 
is quickly followed by a recurrence of diarrheca arrd 
the familiar flatulent dyspepsia. Such cases are 
sometimes successfully treated by a complete aban
donment of milk, fish, and farinaceous stuffs for a 
time, and placing the patient on what is known as 
the " Salisbury cure." This is a diet coirsistirrg only 
of meat and warm water. Commencing with smaller 
quantities, in time the allowance of meat is gradually 
raised to about three pounds per tticm, taken at equi
distant intervals in three or four meals. The meat 
must be of good quality, free: from fat, coarse: fibre, 
anel gristle ; it may be prepared as mince', or- irr the 
form of steak or chop, not too much cooked. W a r m 
water, amounting in all to femr pints irr the* twenty-
four hours, is drunk before: going to bed anel orr rising 
in the morning, and also about two hours befeire meals 
-never at meals. This course must be persistcel in 
for six weeks, when ordinary food will be gradually 
attempted again. 

Nutrient enemala or suppositories.—In all crave 

cases of sprue nutrient enemata or suppositories 
should be steadily administered every four or six 
hours. If tolerated they are most valuable aids to 
nutrition. It is well, when using them, to wash out 
the rectum once a day with cold water. 
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These methods of treatment --milk and neat juice 
combined with warmth and rest—are- the- two most 
successful methods of treating sprue ; should they 
fail, the chances of recovery are poor indeed. 

When to send the patient hi Europe. — W h e n 
sprue develops in the* tropics, if feasible the patient 
shoulel be sent to Europe as soon as possible It 
is a mistake*, however, to ship arr invalid with his 
disease active em him, eir if his eirel is manifestly not 
very far off. Diarrheca should not be active when 
the patient is put «ui board ship. In every case pro
vision, such as a cow or arr abundant supply of 
sterilised milk, shoulel be* made for carrying on 
treatment during the voyage*. 

The clothing and general ma iiai/eineiit. Sprue* 

patients returning to Europe ought to be especially 
careful in the-ir clothing, and they ought to get out 
their warm clothes before the ship lo-aves the tropics. 
If their return is during the winter, they should 
arrange: to remain in the Soudi of Europe till at 
least late* spring. Ne-xt to an unsuitable dietary, 
perhaps cold is the most prejudicial influence-to which 
a sprue case can be exposeel. A sprue patierrt ought 
never tei feel cold ; he ought always to wear thick 
flannels, thick stockings, and, when up and about, 
thick boots. In winter a chamois-leather waistcoat, 
provieled with sleeves, is of great service*. His rooms 
ought to be* warm. ! fe ought never to be* fatigued; 
he ought to go to bed early and rise late ; in fact, he 
ought to do everything in his power to avoid irri
tating the bowel, to guard against chill, physiological 
depression, anel the: necessity for copious eating. 
During the summer England is suitable* enough as 
a re-sieh'iie-e ; but during the e-eibl winter arrel spring 
months some* milder, drier, and more sunny climate 
must be sought out. 

Drugs in sprue —Experience soon teaches one 
to distrust mediciies in sprue*-. Occasionally a gentle 
aperient or, if diarrheca is watery and excessive, a few 
drops of laudanum are of service; but active drugging 
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of all sorts is, as a rule*, in the highest ele*gre*e pre 
judicial. If the mouth is very painful, cocaine five* 
grains to the* ounce*—brushed on bed'ore* eating will 
deaden sensibility and, for a time at all events, 
relieve suffering. Constipation must be* carefully 
avoided, and a simple enema used if necessary. 

I think it right to state that two methods of drug 
treatment seem, in some* e-ases, to have been followed 
by good results. One*, advocated by Dr. Hogg, lately 
of Hankow, consists in the administration of re
peated closes of yellow santonin. H e recommends one 
or two closes of castor oil to commence with, arrd, 
thereafter, five* grains of santonin irr a teaspoonful of 
olive oil orue or twice* a day for a week, diet being at 
the* same time attended to. The other method has 

gained for an irregular practitioner in Shanghai some: 
reputation ; it consists in the repeated administration 
of purgatives alternately with or before: the exhibition 
of large quarrtities—two teaspoonfuls at a time— 
of some form of carbonate of lime, believed to be 
powdered cuttlefish bone or powdered crabs' eyes. 1 
have tried the santonin treatment without benefit to 
patients. I have also used cuttlefish bone; in one 
case with the result of permanently stopping the 
diarrheca but not of arresting the progress of the 
disease. In this case, although diarrheca was most 
effectively checked, ye-t massive1 solid stools continued 
to pass. After a few weeks the patient died from 
asthenia, notwithstanding a liberal diet which, appar
ently, was digested but not absorbed. 

Tbe sprue* patient, if possible, ought not to return 
to the tropie-s. If compelled by circumstances to go 
back, he must exercise the utmost care with regard to 

his health, and avoid exposure, fatigue, cold bath, 
alcohol, anel all excesses ; take a minimum of, or avoid 
altogether, red meat ; purge g< irtly arrel go on absolute 
milk diet on the slightest sign of relapse 
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CHAPTER XXIV 

TKoPlCAL L1VEK. 

Tut; subject of liver disease is everywhere a difficult 
and complicated one. It is especially difficult in 

tropical countries; for not only is the resident there 
liable* to all the forms found in temperate climates, 

but he is exposed, in addition, to various potent 
pre-disposing anel exciting causes of liver disease not 

present, or only present in a very mild degree, 
in more temperate latitudes. These additional causes 
of liver disease inseparable' from the' tropic's are 

heat, malaria and, especially, dysentery. To these, too 
oft ear, have- to be' added injudicious personal habits, 

a tendency to over-full and over-rich feeding, to over
stimulation by alcohol, and deficiency of muscular 

exercise. 
The young European who finds himself in the 

tropics for the first time is surrounded very ofterr by 
luxuries in the shape of food, wine, carriages, servants, 

luxuries to which he had not been accustomed perhaps 
in his home. At first the change, the excitement of 
novelty, and the high temperature act as stimulants 
to appetite, aircl the excessive loss of fluid by cutaneous 
transpiration creates a powerful thirst, hittle wonder, 

therefore, that in such circumstances the youth, 
having the* appetite and the.' opportunity of gratifying 
it, is apt to indulge in food and drink beyond safe-
physiological limits. H e is made lazy by the heat ; 
lie cannot exercise during the day, and when evening 
cones he prefers lounging on the verandah or hanging 

about the club bar to walking, or riding, or games. 
Very likely he sits up late at night, drinking and 
smoking, so that in the morning he is too sleepy to 

v 
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ride out or take any other form of exercise. And so 
it comes about, what with a surcharge of aliment and 
alcohol, and tbe diniinisled activity of lung metab
olism arrd excretion incident to high temperature 
and muscular inactivity, that a very large and unusual 
amount of physiological work is thrown on the liver. 
With this large amount of work there is a corre
sponding hyperaunia. This may be considered the first 
stage of tropical liver—hyperemia from functional 
activity; up to this point it is a purely physiological 
condition. 

Pushed a step farther this physiological hyper

emia passes into congestion with blood stasis 
and consequerrt diminished functional activity. 

Hyperemia of a physiological character will be evi
denced by increase of functional activity, and there 
will be a copious flow of bile, sometimes causirrg 

diarrheca of a bilious character, particularly morning 

eliarrhcea. But when the limits of physiological 

hyperemia are passed, and congestion of a pathological 

character sets in, the consecpient arrest of function 
will be evidenced by pale stools, perhaps diarrhea of 
a pale, watery, frothy, fermenting character—in the 

last case the diarrhea doubtless depending, in part 

at least, on fermentative processes set up in the con
tents of an alimentary canal no longer kept relatively 
aseptic by an adequate supply ed healthy bile. Other 

symptoms of this condition are headache, furred 
tongue, scanty, high-coloured, loaded urine, a feeling 

of weight or fulness, or even of pain in the region of 
the liver, and, probably, enlargement of the percussion-

area and other physical signs of enlargement of that 

organ. One step farther and such a condition may 

pass into actual hepatitis attend ;d with fever, smart 

pain in the liver, tenderness on percussion, and still 
more marked increase of the hepatic area. 

A functionally very active hyperemic organ is prone 

to inflammation, even on slight cause. In the case of 

the hyperemic liver a common cause of inflammation 

is chill, such as may arise from a cold bath, a wetting, 



TEE ATM EXT. 371 

or from lying uncovered on a warm night in a current 
of air. The experienced resident krrejws this very 

well, and is at great pairrs to guard agairrst such an 

oeeurremee. H e very likely wears what is known as 
a cholera belt ; he sleeps, even 011 the: warmest night, 

in flannel pyjamas, anel with a thin blanket drawn 
over his abdomen ; during the day he wears a woollen 
singlet arrd very likely serge or thin tweed clothes. 

He dees rrot sit clown in clamp clothes, and he has 
a great respect for a shower of rain. Besides chill, 

there are other causes which may convert the: hyper-

aania into corrgestiorr or inflammation; a blow may 
emirate* irr the same way, so may a surfeit of eating 
or drinking, so may exposure to the sun, so may an 
attack of malarial fever or of dysentery. 

Treatment.—Nature some-times effects a cure in 
these- cases of hepatic congestion by establishing a 
smart diarrheca. Irr the treatment of such cases we; 

cannot <lo better than to imitate Nature, arrd even 
to supplement her efforts. A few closes of the 
sulphate's, in the shape of some kind of bitter water 

eir of Carlsbad salts, generally give prompt relief. 
But if the subject of such attacks does not profit by 
experience and mend his ways, very likely his liver', 
irr tine, will become chronically hyperamie and ex

tremely liable to intercurrent attacks of congestion 
of a character more or less acute. The subjects e>f 
this type of " liver " ought to be- most careful irr their 
habits. They must not lie abed too long ; they must 
not take cold baths ; they must not take cold drinks, 

nor expose themselves to cold in arry form ; they must 
clothe warmly; and they must eschew alcohol in 
every shape. Animal food they must partake of but 
sparingly; and they should give the preference to 
fowl and fish over beef and mutton. Fruit anel 
farinaceous food may be metre freely partaken of, but 
over-eating in every form must be* avoided. Exercise 
should be* taken at leist twice a day ; and, at least 
once in twenty four hours, the: exercise shoulel be of 

such a character as to provoke perspiration. A gallop 
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on horseback, a smart garrre of tennis or rackets, are 
excellent hepatic stimulants. Occasionally, once a 
week or not so often, particularly when a sense of 
fulness or aching in the right side seems to indicate 
that all is not right with the liver, a dose of Carls
bad salts or bitter water, preceded perhaps by a few 
grains of calomel, may avert more serious trouble. 

W h e n hyperemia becomes chronic, when the 
patient is continually suffering with 'diver," he 
should leave the tropics for a time. Nothing re
lieves these cases of chronic congestion so quickly or 
so effectively as a visit to Carlsbad and a thorough 
course of the waters there, and of the dietetic restric
tions imposed in the Carlsbad cure. This should be 
followed up by country life in England and the active 
pursuit of country sports ; the usual precautions in 
the shape of warm clothing, avoidance of cold baths, 
chills, alcohol, and high living being scrupulously 
observed and a weekly saline purge taken. 

A serviceable imitation of the natural Carlsbad 
water may be made by dissolving fifty-three grains of 
the powdered salt in a pint of boiling water.* This 
may be divided into three equal portions, which are 
to be sipped as hot as possible, at intervals of twenty 
minutes, on an empty stomach, first thing in the 
morning. While taking the solution gentle exercise, 
as moving about the room, should be indulged in. 
Breakfast must not be taken till an hour after the 
last dose. If the bowels are not gently acted on 
an increased quantity of the salts should be taken. 
During the course, which should be persevered in 
for three weeks, the diet must be carefully regulated ; 
butter, fat, nuts, fruits, pastry, preserves, tinned 
foods, cheese, salads, wines, spirits, aird beer are to 
be avoided. Too much meat must not be taken ; a 
small meat meal once a clay must suffice. The quan
tity of food, too, should be restricted, and clothing, 
exercise, and bathing be carefully attended to. Much 

* A good substitute for Carlsbad salts consists of sod. sulph. 
2 parts, sod. bicarb. 1 part, sod. chlorid. 1 part. 
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excellent advice on the subject of the Carlsbad treat
ment will be found in Surgeon-Major Young's book, 
"The Carlsbad Treatment for Tropical Ailments/' 
published by Thacker, Spink k Co., Calcutta. 

During severe attacks of acute congestion, or of 
severe* hepatitis attended with fever and much local 
distress, the patient must be kept in bed and placed 
em a very low diet of thin broths, barley water, or 
rice water, or milk and water. He' should be purged 
freely and often with salines. A large hot poultice. 
two feet or more in length by one foot in breadth, 
should be laid over the region of the liver ; sieh a 
poultice to be effective should pass from tie centre of 

the back to will over the epigastrium. Dry cupping 
some-tines gives marked relief. Muriate* of ammonia 
has a certain reputation irr these case's ; it should be 
prescribed in twenty-grain doses every six etr eight 

hours. 1 have often used it, but 1 cannot vouch for 
its virtue's ; it eloes no harm. 

When such a hepatitis is associated with dysem 
tery. should it resist these' milder measures, thirty to 

sixty grains of ipecac, often give marked relief. This 
dose should be repeated every twelve or twenty-four 
hour's for two or three times. W h e n the hepatitis is 
associated with malarial fever-, full doses etf quinine, in 
addition to tie purging and the other measures 

already mentioned, are indicated. 
Whether hepatitis, unless associated with elysen

tery, ever passes on to suppuration is a moot point. 
Some* say that it may : others resolutely clenv that 
there is such a thing as "tropical abscess" tin-asso
ciated with dvsenterv. This subject will be discussed 
irr the following chapter. Malarial hepatitis has 
already been considered (p. 110). 
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CHAPTER XXV 
ABSCESS OP TIIK LIVER. 

Definition.—A form of suppuration in the liver, 
occurring especially in warm climates, principally in 
male Europeans and in association with dysentery. 

Geogi aphieal distribution.—Abscess of the 

liver, of the type known as tropical abscess, is, for 
the most part, a disease of warm climates. Usually 
a sequel, or, it may be, a concomitant of dysentery, it 
is rare or altogether absent in countries where dysen
tery is also rare or absent. Its geographical distri
bution, therefore, is in the main regulated by that of 
dysentery. It has to be noted, however, that liver 
abscess is not a sequel or concomitant of the dysentery 
of all countries and at all times. Thus it is rare as 
an indigenous elisease in temperate climates, even in 
those temperate climates in which dysentery is at 

times common enough. Again, in tropical climates 
the dysentery and liver abscess curves do not every
where and at all times maintain a constant and 
definite relation to each other; for, even in hot 
cemntries, the dysentery of some places is more apt to 
be* followed by liver abscess than is the dysentery of 
other place's; and, even as regards dysentery in the 
same place, some epidemics are more apt to be asso
ciated with liver abscess than others are. Neverthe
less, on the whole, it may be laid down as a fairly 
general law that in the tropics and sub-tropics the 

liver abscess curve follows in the main the dysentery 
curve; and that the geographical range of liver-
abscess in these climates is the same as that of 
dysentery. 

In Great Britain the liver abscesses met with 

occur most frequently in individuals who manifestly 
had contracted the disease in the tropics. A s a 

disease of indigenous origin, notwithstanding the 
considerable amount of dysentery in lunatic 



.ETIOLOGY. 37 5 

asylums and similar large public institutions in 
Great Britain, it is distinctly rare, though not so 
uncommon as is usually supposed. Of course this 
remark does not apply to those suppurations which 
are connected with ordinary pyemia, with gall-stones, 
hydatiels, pylephlebitis, anel the like ; it applies only 
to dysenteric and, possibly, if there be such a disease, 
to idiopathic abscess. In northern and central Europe 
it is much the same in this respect as in Britain. 
The elisease is more frequent in southern Europe— 
irr Italy, Cieeee, the* Balkan peninsula, anel south 
Russia ; it is said to be* particularly common in 
lvouniania. In eastern Asia, even oulside the 
tretpical belt, it is far from rare ; thus it is not un
common irr daparr, and it is a very notable feature 
in the morbidity of Shanghai ami the coast of south 
China. Irr Africa it is common enough; indeed, 
some of the* lest modern studies of the elisease 
have been made' in Egypt anel in the* Algerian 
province of Oran. Irr the western hemisphere 
there is a corresponding distribution ; fairly common 
irr the tropics, it becomes progressively rarer as we 
proceed north arrd south. It is apparently less 
common in the West Indies than irr India and the 
East generally. In the southern hemisphere, although 
the cooler parts of Australia seem to enjoy a practical 
immunity, the European iir the Northern Territory 
anel in the neighbouring island of N e w Caledorria is 
subject to this elisease. 

.Etiology.—Relation to dysentery.—There can 
be- no question as to the existence- of an intimate 
relationship between dysentery anel liver abscess. 
Numerous and well-authenticated statistics, as well 
as everyday experience, attest this. In 3,6*80 dysen
tery auteipsies made in various tropical countries, and 
cetllated by Woodward, 779 (id per cent.) revealed 
abscesses of the liver. To cpiote recent Indian 
experience :—According to the* Annual Report of the 
Sanitary Commissioner with the Government of India 
for 1SDI, out of IG.r) European soldiers who dieel from 
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dysentery in India during the period 1888-94, 1G1 
(35 per cent.) had, in addition to dysenteric lesions, 
abscess of the liver. Conversely, in Egypt, Kartulis, 
in an experience of over 500 cases of liver abscess, 
elicited a history of dysentery in from 55 to 60 per 
cent.; Zancarol, also in Egypt, in 441 cases, elicited 

a similar history in 59 per cent.; and Edwards and 
Waterman, in 699 collated cases, elicited a like history 

in 72-1 per cent. During the period 1870-95, of 45 
cases of liver abscess treated at the Seamen's Hospital 
Greenwich, and collated by Mr. Johnson Smith, post

mortem evidence, or a distinct history, of dysentery 
was obtained in 38 (84-4 per cent.). 

These figures are conclusive as to the existence of 

an intimate relationship between dysentery and liver 

abscess. There is good reason, however, for believing 

that, while they represent the truth, they do not 
represent the whole truth, and that the association is 

even more frequent than they indicate. As has been 

pointed out by Dr. Neil Macleod and others, the 

occurrence of antecedent dysentery in cases of liver 

abscess is very often overlooked ; for, without a post

mortem examination, it may be impossible to pro
nounce definitely on this point in every instance. It 

is also well known that extensive dysenteric ulcera
tion may be present and yet give rise to no active 

subjective symptoms whatever. Moreover, it must 
be borne in mind that many patients suffering from 

liver abscess forget, or fail to mention, the occurrence 
of a previous dysenteric attack, and that they may 

mislead the physician by describing such an attack as 

" diarrhoea." Further, at postmortem examinations, 

dysenteric lesions of a superficial and apparently 
trifling character are often either not sought for or 

they are overlooked. Consequently, although the 

evidence of antecedent dysentery may not be forth

coming in a proportion of cases of liver abscess, it 

must not be concluded from this that in these cases 
there had been no dysentery. 

In a masterly paper (Brit. Afed. Journ., 



.ETIOLOGY. 377 

October 26th, IN95) JMacle-od, after a very careful 
and critical analysis of certain figures bearing on this 
subject, concludes that dysentery is a factor in nearly 
every case of tropical liver abscess. Irr forty cases 
of the elisease observed in Shanghai he had positive 
evidence of dysentery in all except one ; and everr in 
this case, as recovery ensued, there was no eertainty 
that dysenteric lesions had not been present in it also. 
Perhaps Macleod's conclusions are somewhat too 
sweeping; I confess, however, that they are, in the 
main, in harmony with m y own experience*. Doubt
less they apply to liver abscess as met with irr 
Shanghai and, probably, in many other places. It is 
just possible, however, that what holds good for one 
place may not hold good for all places, and that 
Bombay, for example, may differ in this respect from 
Shanghai. In the Sanitary Commissioner's lieport, 
above referred to, it is stated that in 2 (3 per cent.) 
instances only, out of 71 cases of liver abscess occur
ring in the* Bombay Presidency in the perioel 1SNN-91, 
were there dysenteric associations. It is difficult to 
believe that, did it always exist, so important and 
evident a circumstance as elysentery had been over
looked 72 times in 74 cases. It is eepially difficult to 
believe that the liver abscess of Bombay is associated 
with dysentery in only 3 JUT e-ent. of cases, whilst, 
ace-oreling to tie same authority, in the whole of 
India it is certainly so associated in at least 30 per 
e-ent. of the total cases. Manifestly, the statistical 
aspect of this important question requires re-study irr 
the light of more careful clinical and post-mortem 

observation. 
Another important point, yet tei be definitely 

settled, is the exact relationship irr point of time of 
the dysentery to the liver abscess. In the great 
majority of cases the dysentery antedates the abscess. 
but many clinicians have held that in some instance's 
the* relationship is reversed ; that in others the two 
diseases are from the commencement concurrent ; 
whilst in others, again, hepatitis, presumably of a 
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kind which may eventuate in abscess, alternates with 
active dysenteric symptoms. If the abscess antedate 
the elysentery, then the dysentery cannot be the 
cause of the abscess. On these grounds some pathol
ogists have regarded liver abscess and dysentery as 
but different expressions of one morbid condition; 
reacting to some extent on each other, but not 
directly related the one to the other as cause and 
effect. Here, again, the latency as regards symptoms 
of some dysenteries has to be discounted in attempt

ing to settle the question. 
Pace and se.r.—Besides this matter of its relation

ship to dysentery, there are several well-ascertained 

facts to be reckoned with before we can arrive; at sound 
views on the subject of the etiology of liver abscess. 

(1) Though common in Europeans in the tropics, 

liver abscess is rare among the natives. Thus, in the 
native army of India the proportion of deaths from 

liver abscess to the total mortality in 1894 was 
only 0 6 per cent., whereas in the European army it 

was 7-4 per cent. M a n for man, the relative liability 

of the- European soldier and the native; soldier was as 
95-2 to 4'N. 

(2) This disproportion is in spite of the fact that 
the native is more liable to dysentery than the 
European. Thus, in 1N94, in the* Indian army the 

admission rate among the native troops for dysentery 
was 43-N per thousand, whereas in the* European 

troops it was only 28'6; and in every hundred deaths 
in the native army 4'7 were from dysentery, against 
only 3'S in the European army.* 

(3) European women in the tropics, though quite 

as subject to dysentery as European men, rarely suffer 
from liver abscess ; children hardly ever. 

* Dr. Bees informs me that liver abscess is 11101c common 
among the natives of Nigeria than these figures seem to show it 
to be among the natives of Inelia. Among the negroes Dr. Re-es 
informs m e that the mortality in elysentery is much higher than 
among Europeans resilient in Nigeria. Of those negroes attackeel 
with dysentery who liveel long enough many subset juently ele-
velopeel liver abscess. 
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(1) The rarity of liver' abscess in temperate 
climates. 

Predisposing conditions.—The foregoing considera

tions seem to indicate that for the production of liver-
abscess at least two things are necessary—a pre

disposing cause, and an exciting cause. Dysentery is 

certainly not always and alone both the exciting and 

predisposing cause. Were this so, the native soldiers 

and the European women and children in India 
would suffer as frequently from liver abscess as do 

the European males there. Some additional factor 

evidently complicates the problem. 

As liven- abscess is developed principally iir tropical 

climates and in European visitors there, and much 

more rarely in the native, it would seem that tropical 

conditions in those unaccustomed to them are in some 

way bounel up with this predisposing element ; arrd 

as liver abscess is rare in European women arrel chil

dren, it would seem that these conditions are* in some 

way specially operative em European men. W e have 

therefore grounds for concluding that, in addition to 
general tropical conditions, it must be the greater' 

amount of e*xposure tei which men, as compared with 

women and children, are* subjected in the course of 

their busiress and amusements ; or some other con

dition, especially that one which is relatively more 
common irr mem than in women arrd e-hildren — over

indulgence in stimulating food and alcoholic drinks— 

that constitutes this predisposing cause. Intemperate; 
habits anel e-xposure, doubtless, lead to a special 

liability in men to a hyperemia anel congestion of the 

liver tissue* by which its resistive* faculty to patho

logical influences is impaired. In these circumstances, 

pathological influences which in the healthier condi
tion of the organ—such as we; assume to e*xist more 

generally irr native's and in European women ami 
children—woulel have* been successfully overcome, 

gain the upper hand and lead to suppurative disinte
gration of the organ. In support of this view we* 

have tbe statement of Waring, that (to per cent, of 
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liver abscesses observed by him were in alcoholics ; 
and it is also said, that when the native takes to 
European habits in the matter of eating and drinking, 
his liability to liver abscess is greatly and pro

portionately increased. 
I conclude, therefore, that in the vast majority of 

instances the exciting cause of liver abscess is dysen
tery ; the predisposing cause hyperemic, congestive, 
or degenerative conditions incidental to tropical life, 
supplemented by such things as exposure and un-
physiological habits in eating and drinking. 

Supplementary causes.—It is conceivable that in 

a highly predisposed liver exciting causes other than 

dysentery, such as a blow or sudden aggravation of 
chronic congestion by chill or excess, may suffice at 
times to determine suppuration, hiver abscess is 

most prone to develop at the commencement of the 
cold season. Further, one can conceive that in a 

hyperemic liver struggling to resist dysenteric sup
purative influences some third condition, such as the 

blow, chill, or surfeit referred to, may contribute to 

or determine the formation of abscess which, in their 

absence, might have been averted. 
Briefly stated, the causes of liver abscess are, first, 

predisposing—hyperemic and degenerative conditions 
of the liver ; second, exciting—elysentery, or dysentery 

combined with chill, dietetic excess, or traumatism. 
Influence of age and length of residence.—hiver 

abscess may occur at any age after childhood, but is 
most common between twenty and forty. It is most 

prone to show itself during the earlier years of residence 

in the tropics (40 per cent, in the first three years), 
although the older resident is by no means exempt. 

Influence of malaria.—Malaria, by causing fre

quent attacks of hepatic congestion and by lowering 
the general vitality, may have some predisposing 

influence ; but, as already pointed out, malarial hepa
titis is essentially of a plastic and not of a suppurative 

nature. It is a common mistake to suppose that 

malaria causes the suppurative liver disease of the 
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tropes ; the two concur geographically, bur are in no 
way a-tiologically identical. 

Organisms concerned. -The epiestions of the' 
organisms cone;erneel in liver abscess will be dis
cussed in the' section on pathology. 

S> ni|)to!iis. There is great variety in the group 
ing of symptoms irr liver abscess. The- following is a 
common history. 

The- patient, after residing for sonic time in the 
tropics, during which-he enjoyed good general health 
arrd lived freely, was attacked by dysentery, hi due 

e-ourse be appeared to recover, arrd resumed work. 
Several weeks or months elapsed when, after a wetting, 
or some such incident, he began to feel out of soils, 
tet suffer from headache, foul tongue, want of appetite*, 
irregularity of the bowels, disturbed nights, exeessivi

and unaccountable' languor, irritability of temper, and' 
ehpression of spirits. Aleut the- same time he; began 

to be conscious of a sense of weight and fulness in the' 
right hypoehondrium. Later, he became feverish, par
ticularly towards evening, the* oncoming of the febrile 
distress being sonietim s preceded by a sense of chilli
ness. At times he had sharp stabbing pain in the 
right side in the region of the liver, perhaps a dry 
cough anel, possibly, a gnawing, uncomfortable sen
sation or pain irr the* right shoulder. His friends 
observed that his face had become muddy anel hag
gard. H e was uneasy if he lay on bis left side'. The 

ejuotidiarr rise of temperature rrow became a regular 
feature, the thermometer every (-veiling touchim*' 
I*'2J—sometimes more*, sometimes less -and sink
ing to near normal by morning. He now began to 

perspire profusely at night, and everr during the day 
when he chanced to fall asleep. He had to change 
his .sleeping clothes once or everr twice every night on 
account of the drenching sweats. On examination it 

is found that the patient is somewhat emaciated ; his 
complexion thick and muddy; his pulse NO tei 100 ; 
his tongue is furred arrd yellowish ; the palms of his 
hands and soles of his feet are cold and clammy. As 
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he lies on his back it is obvious, on inspection, that 
the epigastrium is too full for one; so emaciated ; and 
it is seen that the breathing is shallow arrd mainly 
thoracic. The right rectus muscle is found to be-
rigid. Considerable discomfort, if not pain, is elicited 
by attempts at palpatiorr and percussion over the 
right hypochondrium. The liver dulness extends an 
inch too high, anel an inch or more beyond the costal 
border in the nipple line ; posteriorly, it rises to 
about the eighth rib in the line of the angle of the; 
scapula. It is further observed that the line of dul
ness is arched along its upper border ; and that it is 
not materially altered by changes of position, unless 
it be on standing, when the lower margin descends 
markedly in the epigastrium. Percussion below the 
right costal border, on deep inspiration, gives rise to 
much uneasiness or even to acute pain. Very likely 
one or two tender spots can be discovered on firm 
pressure being made with the finger tips in some of the 
lower right intercostal spaces, or below the right costal 
margin. The spleen is not usually enlarged. Aus
cultation may detect pleuritic friction somewhere over 
the base of the right lung, or peritoneal friction over 
the liver itself. The urine, free from albumin, is scanty, 
high-coloured, and deposits copious urates on cooling. 

As the case progresses emaciation increases ; hectic 
with drenching nocturnal sweats continues ; the liver 
dulness and pain may further increase; or the general 
enlargement may somewhat subside, anel percussion 
may reveal a pronounced local bulging, up wards or 
downwards. If the abscess which has rrow formed 
is not relieved by operation, after months of illness 
the patient may die worn out; or the abscess, which 
has now attained enormous dimensions, may burst 
into the right lung or pleura, or elsewhere, and be dis
charged, and either recovery, or death from continued 
hectic and exhaustion or from some intercurrent 
complication, ensue. 

The great variety in the urgency of symptoms.— 

Although the foregoing is a fairly common history in 
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liver abscess, there are many instances in which tin-

initial symptoms are much more urgent, anel in which 
the disease progresses much more rapidly. In other 
instances subjective symptoms are almost entirely 

absent; or so subdued that the true nature of the case 

may be entirely misapprehended until the abscess 
bursts through the; lung or bowel, or a fluctuating 

tumour appears in the neighbourhood eif the liver'; or, 
perhaps, not until after death, when the unsuspected 

abscess is discovered on the post-morleni table-. 
Ft err.—hi arr acute sthenic case tie initial in 

llannnatory fever may run fairly high anel persist for 
some time, hater, when it may be; assumed that pus 
has formed, the fever lee-ones distinctly quotidian 
and intermittent irr type, the- morning temperatures 
being normal, e»r only slightly above- normal, the 
evening rising let 10] eir 1 <)i! , or a little over or 
under this. Sometimes evening temperatures of 103 , 

rarely of 104" are registered. In the asthenic anel 
insidious type, at first there may be short flashes of 
fevrrishness at more considerable- intervals, to be 
followed later by a steadier fever of a luetic type, as 
in the- suppurative stage- of the sthenic cases, in 

either type there may be afebrile intervals of several 
days' duration ; arrel irr either there may also occur, 
concurrently with aggravations of the local conditions, 

spills of continued high temperature. < )ceasi«>nal]y, 
though rarely, liver abscess may be unattended by 

fever of arry description whate-ver. 
Rigors. -Irr the classical descriptions of liven' 

abscess the occurrence of violent rigor is generally 
mentioned as a notable sign of the formation of pus. 
Undoubtedly such a rigor does at times signalise this 
event ; but it is by no means constant, arrd its absence 
is no guarantee that abscess has not formed. Centr
ally the evening rise etf temperature is preceded by 
a sense of chilliness, sometimes by a more marked 
rigor simulating, in the regularity of its recurrences 
and in its severity, the rigor of a quotidian malarial 

fev er. 
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Sweating, particularly nocturnal sweat big, anel 
of a very profuse character, is arr almost invariable 
accompaniment of liver abscess. The; patent's 
clothes may be literally drenched with perspiration. 
Even during the day—particularly, as already men
tioned, if he chance to fall asleep—the sweat may 
stand in beads upon the forehead and around the 
neck. This, like most of the either symptoms, may 
be temporarily absent, or, in a small proportion of 

cases, trifling. 
The complexion is generally muddy, cachectie-, 

and slightly icteric-looking ; marked jaundice, how-
ever, is uncommon. 

Wasting is generally decided and progressive. 
Rheumatic-like pains and swelling of the hands 

and feet, such as occur in chronic septic affections, 
are sometimes to be noted. They usually disappear 
rapidly when the abscess bursts or is opeired, and 
free drainage is established. 

Pain of some description is rarely absent. In a 
few exceptional cases there is no pain ; such a patient 
may declare that he does not know that he has a 
liver. 

There are several types of pain—local and sym
pathetic—associated with liver abscess. Complaint 
is almost invariably made of a sense of fulness and 
of a sense of weight in the region of the liver-, not 
infrequently referred to the infra-scapular region. 
Stabbing, stitch-like pain, increased by pressure, arrel 
especially by deep inspiration, coughing, and all 
sudden jarring movements, is very common, ami prob-
ably indicates peri-hepatitis from proximity of the 
alscess to the surface of the organ. Percussion, or 
firm palpation, especially if practised during deep 
inspiration and below the ribs in front, generally 
causes smart pain and decided shrinking, tire rectus 
muscle starting up as if to protect the subjacent 
inflamed parts. Pain on swallowing, at the moment 

the bolus of food traverses the lower end of the 
oesophagus was mentioned to me by a medical man, 
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himself the subject of hepatic abscess, as being a 
marked symptom in his own c is?. Pain on firm 
pressure with the finger tips in an intercostal space, 
and over a limited area, is a common and valuable 
localising sign. Among the sympathetic pains may 
be mentioned shooting pairrs radiating over the chest 
anel elown the right flank arrel hvpochonclrium. 

Tain in the. right shoulder.—This symptom is 
present in about one-sixth of the cases. It may be 
persistent, or it may intermit ; it may radiate to the 
side* of the neck, or to the region of the scapula, or 
elown the arm ; or it may be limited to the shoulder 
tip arrd clavicular region. In some instances it is of 
a dull, gnawing, achirrg character ; in some it is more 
acute ; and in some it may be represented by a burning-
sensation, as if the surface of the skin had been flayed 
by a blister. This symptom is a reflex transmitted 
from the hepatic terminals of the phrenic through the 
fourth cervical to the branches of the cervical and 
brachial plexuses. 

Cough of a dry, hacking character, doubtless 
alsei a reflex from irritation of the diaphragm, or from 
an inflamed condition of lung or pleura over the seat 
of abscess, is not uncommon. W h e n the abscess 
discharges through the lung, cough is sometimes very 
severe and may cause vomiting. 

Respiration is generally shallow and proportion
ately rapid. This is partly symptomatic of the 
attendant fever ; oftener it is owing to the fact that 
fuller inspiration is attended with stitch. Sometimes 
the breathing is entirely thoracic, the lower part of 
the chest seeming to be fixed—especially the right 
side—and the diaphragm almost motionless. 

The decubitus is usually dorsal or right dorsal, 
the body being somewhat bent towards the right side 
and the right leg perhaps slightly drawn up. When 
the patient stands, a stoop to the right may be notice
able, hying on the left side generally causes pain 
from dragging on adhesions, or discomfort from the 
pressure of the enlarged liver on the heart and 

z 
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stomach. Occasionally the decubitus is indifferent, 

or even on the left side. 
The digestive organs are usually disturbed and the 

tongue is coated. Vomiting may occur from time to 
time, arising either from pressure on the stomach 
by the swollen liver or as an expression of gastric 
catarrh ; appetite, as a rule, is poor ; flatulence may 
be troublesome ; the bowels are confined or irregular, 
or there may be diarrhea or dysentery. In the case 
of concurrent dysentery, it may be noted sometimes 

that the hepatic and dysenteric symptoms alternate in 

severity. 
The area of hepatic percussion dulness is usually 

extended upwards and downwards, and sometimes 

horizontally. The extension may be general, especially 

in the earlier stages; later, careful outlining of the 
upper and lower boundaries may discover a limited 
and dome-like increase in one direction, most signifi

cant if upwards. The upper line of dulness is not, as 
a rule, horizontal, as in hydrothorax; almost invari

ably, on approaching the spine, it trends downwards 
more markedly than in hydrothorax or empyema. 

Variations in the extent of the dulness may take place 

from time to time, and sometimes very rapidly, de
pending on fluctuations—not in the size of the liver-
abscess, but on the varying and relative amounts of 

local and general hepatic congestion. One sometimes 
finds even a narrow hepatic dulness in the nipple line 

with a great increase in the axillary or scapular lines. 
In one case the lower border of the liver may be 

as low as the umbilicus; in another, especially in front, 
it may be well inside the costal margin. Diagnosis 

in the latter type of case is difficult, and depends 
rather on the nature of the fever, and on the history 
and general condition, than on local signs. 

Splenic enlargement may be present even when 
there is no malarial complication. This is rare how

ever and, in uncomplicated cases, is seldom great. I 

have seen splenic tumour closely simulated by abscess 
in the le-f t lobe of the liver. 
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Varicosity of the epigastric and huonorrhoidul 
reins -one or both etf them—is sometimes discover
able-. 

lEtlenia of the frej, and ascites an; rare irr the 

e*arlier stages ; but the former is very usual towards 
the- termination of long-standing e-ase-s. 

Ijticul tedenia over orre- eir metre intercostal space's, 

eir more; extensive and involving the; whole or part 
of the hepatic area, is sometimes apparent. W h e n 
limited it is a useful locating symptom. 

Local bulging, if attended with fluctuation, in

dicates the presence of pus near the surface and the 
pointing of the abscess. Usually this, when it occurs, 

is in the epigastrium ; but pus may burrow arrd find 
its way elown the flank, or among the muscles of the 
abdominal wall, and open perhaps at a point remote 
from the abscess cavity in the liven-. 

Friction, both pleuritic and peritoneal, is some
times to be made out, and is not without its value as 
a localising symptom. 

Pneumoniu, generally limited to the base of the 
right lung, and of a sub-acute and persistent character, 
indicates contiguity of the abscess to the diaphragm. 
It is especially common in those* cases in which the 
abscess subsequently ruptures through the lung. This 
form of chronic pneumonia is a fruitful source of error 
in diagnosis. 

Chronological relation of the hepatitis to the 

dysenteric attack. -— This is most irregular and un
certain. In many cases of dysentery a concurrent 

hepatitis is manifest almost from the- commencement 
of the attack ; this hepatitis may not subside, but 
pass directly to abscess formation. ()r the initial 
hepatitis and dysentery may both subside apparently, 
but the former mav re-cur weeks, months, or even 
years afterwards, when, perhaps, the attack of dysen
tery is almost forgotten. Or there may be no active; 

hepatic symptoms with the dysentery, hepatitis 
supervening only long after all bowel trouble has 
passed away In a few cases no dysenteric history 
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can be elicited ; it is seldom, however, as has already 
been insisted on, that careful inquiry fails to bring 
out some story of previous bowel disturbance more 
or less urgent. In a few instances liver abscess 
of tropical origin does not declare itself until the 
patient has been several years resident in a temperate 

climate and quite outside the endemic area. 
The incidence of the symptoms is equally variable. 

Some cases commence with marked sthenic fe;ver, 
much local pain, great tenderness and hepatic en
largement, signs of suppuration as rigor, hectic, 

and local bulging, rapidly supervening. Others, 
again, commence so insidiously that the patient can 

hardly say when he first began to feel ill ; perhaps 

there may be a history of slow deterioration of the 
general health during a year or longer before definite 

hepatic symptoms show themselves. The former type 

seems to be the more common in the young and robust 
newcomer to the tropics ; the latter, in the more or 
less cachectic and old resident. Between these 

extremes there is endless variety. 

Duration of the disease.—Liver abscess may run 
its course in three weeks. Generally it is an affair 

of several months. Sometimes it may rttn on for 
a year or even longer; particularly so if it burst 
through the lung and drainage be imperfect, in which 

event the cavity may keep on bursting and refilling 
at intervals for almost an indefinite period. 

Terminations. — Apart from operative inter
ference, liver abscess may terminate in various ways. 
It may end in spontaneous rupture leading to death 
or recovery. Death may also be brought about in 

other ways—by the severity of the local disease ; by 

prolonged hectic and exhaustion ; by concurrent 
dysentery ; or by intercurrent disease as pneumonia, 

pulmonary abscess, empyema, peritonitis. Recovery 

may also ensue on the abscess becoming encysted, or, 
possibly, absorbed. 

Rapture of the abscess.—Rendu in a series of 563 

instances of abscess of the liver, compiled from various 
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sources, gives an interesting taole showing the direc
tion of rupture in 159 (2N per cent.) of the cases 
which opened spontaneously. This table may be 
summarised as follows :— 
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From this it will be seeir that about 2N per cent, of 
liver abscesses rupture spontaneously, most generally 
into the lung or pleura. 

Rupturi' into the lung. -If rupture take-s place 
irrto the lung the abscess contents may be sud
denly discharged, mouthful after mouthful of pus 
mixed with blood welling up or being coughed up. 
In a few instances, in such circumstances, death has 
occurred suddenly from the flooding of the lungs 
with pus. More commonly the discharge is effected 
gradually, a few drachms being brought up with each 
cough ; in the aggregate this discharge may amount 
perhaps to five or ten ounces in the twenty-four hours. 
In favourable cases the daily amount expectorated 
gradually diminishes until all discharge ceases aircl the 
patient recovers. Frequently, however, a deceptive 
arrest of discharge and cessation of cough are 
followed by a rise of temperature, which had become 
normal on the occurrence of rupture. With this 
there may be a reappearance of the night sweats. 
In a few days cough and expectoration return as 
before and fever once more subsides. This process of 
alternate* emptying arrd refilling of the abscess cavity 
mav recur many times before recovery finally takes 
place. In some cases it continues for months, and 
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may finally wear out the patient. Abscess may form 
in the lung; or a sudden and fatal hemoptysis be 
brought about by ulceration opening some large 
pulmonary vessel. In some, expectoration never 
altogether ceases ; if accompanied by fever this per
sistency indicates imperfect drainage, or, possibly, the 
presence of a second and unruptured abscess. 

Characters of the expectorated liver pus. — The 
appearance of expectorated liver pus is almost pathog

nomonic. In colour it is chocolate brown ; in con
sistence it is viscid and jelly-like. It may be streaked 
with blood; sometimes the expectoration may be 

almost entirely pure blood. Not infrequently these 

hemorrhagic cases are regarded and treated as ex-
amples of ordinary hemoptysis. Presumably, in the 

majority of instances, this blood comes from the wall 
of an abscess jarred and torn by the succussion of the 

harassing cough. Under the microscope expectorated 

liver pus exhibits the appearance to be presently 

described (p. 392). 
Rupture into the pleura leads to sudden develop

ment of evidences of pleural effusion, which, unless 

relieved by drainage, may, in its turn, give rise to 
all the signs of empyema, and terminate in death, or 

in rupture through the lung or chest wall. 
Rupture into the stomach is generally signalised 

by vomiting of the characteristic pus and, at all 

events temporarily, by cessation of local symptoms 
and fever. 

Rupture into the bowel may cause diarrhea, 
the pus more or less altered appearing in the stool. 

This is an occurrence that is frequently overlooked. 
Rupture into pericardium, into peritoneum, or 

into a blood-vessel is almost necessarily and rapidly 
fatal. 

Rupture through the skin is said to be the most 

favourable, though a rare, termination of liver abscess. 
Mortality. — Rouis (203 cases), in Algiers, 

observed a mortality of 80 per cent. ; Castro (125 

cases), irr Lgypt, a mortality of 72'5 per cent, or, 
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exe-lueling cases operateel on, of 76 per cent. Irr tbe 

Indian army, during the period 1891-94 (prior tei 
which abscess of thee liver, in the statistical returns, 
is not separated from hepatitis), anel, presumably, 

including cases operated on, the mortality was 57'7 
per cent. 

Causes of death. — hi Rouis's 1G2 fatal cases the 

cause's eif eleatb arc stated as follows:—Severity 

of the local disease, or through the associated dysen
tery, 125 ; bursting of the abscess into the peritoneal 
cavity, 12; into the pleura, 11 ; gangrene of abscess 
wall, 3 ; peritonitis, 3 ; pneumonia from effusion of 
liver pus into the lung, 3 ; rupture of adhesions, 2 ; 
pneumonia, 2 ; rupture into the pericardium, 1. 

Morbid anatomy.—It may be inferred from 

the symptoms that in the early stages of suppurative 
hepatitis there is general congestion and enlargement 

of the liver ; in some instances this condition may be 
irrore or less confined to one lobe or even part of a 
lobe, hater, as we know more especially from obser
vations in cases that have died from the attendant 
dysentery, one or more greyish, ill-defined, anemic, 
circular patches, half to one inch or thereabouts 

in diameter, in which the lobular structure of tbe 
gland cannot be made out, are formed. These 
grey spots are very evident orr section of the organ. 
A drop or two of a reddish, gummy pus may be 
expressed from the necrotic patches—for such they 
are. Still later, the centres of the patches liquefy and 
distinct but ragged abscess cavities are formed. A n 
abscess thus commenced extends partly by molecular 
breaking down, partly by more massive necrosis of 
portions of its wall; partly by tbe formation of 
additional foci of softening in the neighbourhood and 
subsequent breaking down of the intervening septa. 
The walls of such an abscess have a ragged and rotten 
appearance. Spherical on the whole, there may be 
one or more diverticula extending from the main 
cavity ; or contiguous abscesses may break into each 
other and communicate by a sinus. Occasionally a 
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thickened blood-vessel is met with stretching across 
the cavity. Though the pus and detritus lying on 
the abscess wall are viscid and adhesive*, there is no 
notable exudation of lymph either lining the cavity, 
or in the still living liver tissue beyond. There is 
a peripheral zone of hyperemia ; beyond this zone the 
gland may appear normal or simply congested 

Number and size of abscesses.—Liver abscess may 
be single or multiple. If multiple, there may be two, 
three, or many abscesses. Zancarol's statistics, apply
ing to 562 cases, give the proportion of single to 

multiple abscess cases as three of the former to two 
of the latter. 

W h e n single the abscess sometimes attains a great 

size. Frequently it is as large as a cocoanut or even 
larger; it has happened that the entire liver, with 
the exception of a narrow zone of hepatic tissue, has 

been converted into a huge abscess sac. W h e n 
multiple the individual abscesses are generally smaller, 

ranging in size from a filbert to an orange. 

As might be expected from considerations of the 

relative size of the parts, abscess is more common in 
the right than in the left and smaller lobes. Roux 

gives the proportions in G39 cases as 70-85 per cent. 
right lobe, 3 per cent, left lobe, and 0*3 per cent. 
lobus spigelii. 

Adhesions to surrounding organs are frequently, 
though not invariably, formed as the abscess ap

proaches the surface of the liver. In this way the 

danger of intra-peritoneal extravasation is usually 
averted. 

Pulmonary inflammation and abscess from escape 
of liver pus into the lungs are sometimes discovered 
post-mortem. Generally the pulmonary abscess com
municates with the mother abscess in the liver by 
a small opening in the diaphragm. 

liver pus. — As already mentioned, the naked-
eye appearance of liver pus is peculiar. W h e n newly 

evacuated it is usually chocolate-coloured and streaked 
with, or mixed with larger or smaller clots or streaks 
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of blood, and here and there with streaks of a clear 
mucoid mate-rial. It is so thick arrd viscid that it 
will hardly soak into the dressings, but lies on the 
surface- e»f the gauze like treacle on bread ; spreading 
out between the skin and the dressing, and finding its 
way past the edge of the latter rather than penetrat
ing it. W h e n quite fresh, here and there little islands 
of yellowish what may be described as laudable pus 
may be made out in the brown mass. Sometimes it 
contains considerable pieces of necrotic tissue. Occa
sionally, from admixture of bile, the abscess contents 
are green-tinged. Liver purulage has always a pecu
liar mawkish odour; it is rarely offensive, unless 
the abscess lie near the colon, in which case it may 
have a fecal odour. Under the microscope many 
blood corpuscles are discoverable, besides much broken-
down liver tissue, large granular pigmented spherical 
cells, de'bris, oil globules, hematoidin crystals and, 
occasionally, Charcot-Leyden crystals, anieeba*, leu
cocytes, arrd the ordinary pyogenic bacteria. 

Amaba coli and pyogenic organisms.—According 
to m y experience of tropical abscess of the liver 
seen in England, Ama-ba coli can be detected in con
siderably over half the cases. This agrees with 
Kartulis's experience in Egypt, anel that of others 
elsewhere. I have observed in a good many instances 
in which I have failed to detect the anieeba in the 
aspirated liver pus, or in the pus which escaped at the 
time of operation, that the parasite appeared, often in 
great profusion, four or five days later in the discharge 
fiom the drainage-tube. I have seen them in these 
circumstances in strings of eight or ten, the string-like 
arrangement suggesting that they had developed in 
some tube, such as a blood-vessel. The anieeba' per
sist in the discharge until the abscess has healed. It 
is justifiable to infer from the absence of amcebe in 
the pus constituting what might be called the body of 
the abscess, and their appearance in the pus coming 
from the walls of the abscess a few clays later, that the 
habitat of the parasite is not so much the pus occupying 
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the general abscess cavity as that immediately in 
contact with the wall arrd the breaking-down tissues 

themselves. This is an inference entirely in harmony 
with Councilman and Laneur's demonstration, con
firmed by Marshall (Brit. A/ed. doum., June 10, 1899), 
of the parasite in the still living tissues around the 
abscess. Irr m y experience the presence of the 

amoeba does not affect prognosis unfavourably ; 
bafieur ("System of Medicine," Allbutt, vol. ix., 1897) 

says it does ; I cannot agree with him, as I have 
many times seen amcebic liver abscess cases recover 

completely and rapidly after operation. 
Other protozoa have been found in liver pus. 

Thus both Grimm and Berndt have found numerous 

active tlagella therein. Some time ago, in the ex
pectorated pus from a liver abscess discharging 

through the right lung, I found a ciliated infusorium 

resembling Balantidium coli. 

In the pus of a large proportion of liver abscesses, 
both microscopic examination and culture may fail to 

detect the usual pyogenic micro-organisms. To har
monise this well-established fact with modern views 

on the cause and nature of the suppurative process, 
it has been suggested that, though in these sterile 
abscesses micro-organisms had originally been present, 

they had subsequently died out. This view receives 
a measure of support from the fact that in a propor

tion of instances there is no difficulty in demonstrat
ing in the pus the ordinary pyogenic bacteria and, 
sometimes, the Bacterium coli commune. It by no 

means follows from this, however, that bacteria are a 

necessary factor in the production of all liver abscesses. 
Encystiueitt.—In rare instances the pus of liver 

abscess, iirstead of possessing the chocolate colour 

and viscid consistency described above, is yellow and 

creamy. This is particularly the case when the 

abscess becomes encysted—an occasional event. The 

walls of these encysted abscesses are thick, smooth, 

resistant, and fibrous. In time their contents 

become cheesy, and ultimately cretified ; in the 
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latter event the cyst shrivels up and contracts to a 
small size. 

1'atliology. —The* pathology of liver abscess has 
been a fruitful source of speculation and controversy. 

Much confusion has crept into the question from 

attempts to separate, etiologically anel pathologically, 
multiple from single* liven- abscess, Tbe former is 

often called " pyemic abscess" or "dysenteric 

abscess, ' and has been set down as being the peculiar 

seeprel of dysentery ; the latter has been called anel 

considered the " tropical abscess " par excellence, arrd 

regarded as idiopathic and entirely unconnected with 
dysentery. 

As already pointed out, a careful examination eif 

east's and statistics shows that both forms of abscess, 

single and multiple alike, are, in the vast majority 

of instances, clearly associateel with dysentery. The 

dysenteric association, therefore, will not hold as a 

basis of classification and distinction. In their 

respective clinical histories, in their symptoms, in 

the characters of their walls and contents, in the 

freepient presence of Amaba coli, single and multiple 

abscesses are practically identical. The only differ

ence between them is a numerical one; also a cir

cumstance epiite inadequate to base a doctrine of 
specific distinction on. 

The view which I irrclirre to hold on this subject 

has already been partly irrdicated in the section on 

a'tiology. There are two factors which are princi
pally concerned in the production of liver abscess : 

(1) the predisposing—weakening of the- resistive 

faculty of the liver bv chronic- congestion eir tissue 

degeneration, and, perhaps, other subtle changes 
brought about by a combination of climatic, dietetic, 

arrd other tropical conditions; (2) the exciting---
some micro-organism, streptococcus, staphylococcus. 
Bacterium coli commitiu>, anueba, or other parasite 
which, coming from the ulcerated dysenteric colon, 

or by way of the portal circulation (Marshall has 

recently demonstrated Aumba coli in a thrombus in 
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a branch of this vessel), gains access to the liver and 
proliferates in the weakened tissues. In at least 
90 per cent, of cases the pyogeiric micro-organism is 

derived from dysenteric processes in the colon. 
Whether the resulting abscess be single or multiple 
is more or less a matter of accident. If the weakened 
liver is efficiently inoculated at one point only, there 
is only one abscess ; if at many points, then there is 
multiple abscess. This is virtually, in a sense, Budd's 
theory expressed in modern terms. 

A n apparently weighty objection to this view is 

sometimes urged. W h y , it is asked, if liver abscess 

be the result of septic absorption from a dysenteric 
ulcer, is it not a common sequel of tyqjhoidal or of 

tuberculous ulceration in the tropics % Macleod has 
met this objection very ingeniously and, I believe, to 

a certain extent, correctly. H e points to the fact 
that typhoidal and tuberculous ulcerations are surface 

lesions unattended with abscess formation in the wall 

of the bowel. In their case there is free escape of 
the products and germs of ulceration ; whereas in 

dysenteric lesions, in addition to the superficial 

ulceration, there is often what is really abscess for
mation with burrowing and retention of pus below 

the mucous membrane, and therefore great liability 
to entrance of micro-organisms into the radicles of 
the portal vein. Liver abscess, therefore, according 
to this view, is a pyemic process. Often, however, 

it must be confessed, the dysentery preceding liver 
abscess appears, judging from the symptoms, to be of 
the catarrhal rather than of a more severe type. 

To what extent Amoeba coli is concerned as an 
occasional, or even common, cause of liver abscess it 

is as yet impossible to state. But if we watch the 

movements of this animal on the warm stage ; and if 
we reflect that it lives and wanders about in the 

same very active way among the structures forming 
the walls of the liver abscess, and even in what are 

comparatively sound tissues, preceding, as it were, 

the suppuration ; and consider that it lives at the 
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e-xpense of these tissues, it is hard tei resist the con

clusion that the anieeba operates as a disintegrating 

arrd irritating agency. Kartulis suggests that it may 

act merely as a carrier of pus-forming bacteria. 

Others maintain that it is a harmless epiphenomenon, 
incapable irr any way of inducing pus-formation. 

Cahnette, irr view of the freeprency with which he 
anel others have found liver abscess to be sterile, 

suggests that the exciting agency is of a chemical 

nature, some' irritating liquefying body derived from 

the decomposition processes going on on the surface 
of the dysenteric ulcer. 

Diagnosis.—Of all the grave tropical diseases 
none is so frequently overlooked as abscess of the 

liver. Acute sthenic cases are readily enough recog

nised ; not so the insidious asthenic cases. The 

novice in tropical practice is some time in realising 

that grave disease of so important an organ as the 

liver may, for a long time, be unattended with urgent 

symptoms, whether local or constitutional, or both. 

The irrost common mistakes in diagnosis are : 

(1) Failure to recognise the presence of disease of 

any description, even when an enormous abscess may 
etccupy the liver-. (2) Misinterpretation of the sig

nificance and nature of a, basic pneumonia—a con

dition so often accompanying suppurative hepatitis. 
(3) Attributing the fever symptomatic of liver 

abscess to malaria. (4) Mistaking other diseases 

for abscess of the liver and vice versa—for example, 

hepatitis of a non-suppurative nature, such as that 
attending malarial attacks ; suppurative hepatitis 

before the formation of abscess ; syphilitic disease- of 
the liver—softening gumniata, which are often at
tended with fever of a hectic type ; pylephlebitis ; 
suppurating hydatid ; gall-stone and inflammation 

of the gall-bladder ; subphrenic abscess ; abscess of 
the* abdominal or thoracic wall ; pleurisy ; encysted 
empyema ; pyelitis of the right kidney ; pernicieius 
anamiia ; leucocythemia ; scurvy and similar blood 

diseases associated with enlargement of the liver ; 
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ulcerative endocarditis. Any of these . may be 
attended with fever of a hectic- type, increased area 
of hepatic percussion dulness, and pain in or about 

the liver., 
Many times a correct diagnosis can be arrived at 

only by repeated and careful study of the case in 
all its aspects. Golden rules in tropical practice are 
to think of hepatic abscess in all cases of progressive 
deterioration of health ; and to suspect liver abscess 
in all obscure abdominal cases associated with even
ing rise of temperature, and this particularly if there 

be enlargement or pain in the liver and a history of 
dysentery — not necessarily recent dysentery. If 

doubt exists, there should be no hesitation in having 

early recourse to the aspirator to clear up diagnosis. 
As bearing on prognosis, apart from the risk from 

sudden rupture in some untoward direction, to over
look abscess of the liver is a much graver error than 

to mistake some other disease for liver abscess ; for 
the chances of recovery from operation are pro

portionately prejudiced by every day's delay. 
Low pneumonia of the right base in a tropical 

patient should always be regarded with suspicion ; in 

most instances it means abscess of the subjacent 
liver. 

Perhaps the most common error is to regard the 
hectic of liver abscess as attributable to malaria. 
The regularity with which the daily fever recurs, the 

daily chilliness or even rigor coming on about the 
same hour, the profuse sweating, and other circum

stances so compatible with a diagnosis of malaria, all 
contribute to this mistake. So common is the error 
that Osier says he hardly ever meets with a case of 

liver abscess which has not been drenched with 

quinine. M y experience is the same. I have seen 

medical men make this mistake, not only in their 
patients, but in their own persons. If carefully con

sidered, there are several circumstances which should 

obviate so serious an error. (1) N o uncomplicated 
ague resists quinine in full doses. (2) In malaria, 
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if the live*r be' enlarged the spleen is still more so ; 
the1 reverse is the; case in liver abscess. (3) The 

plasmodium cannot le found irr the blood in non-
malarial hepatitis. (4) Irr liver abscess the' fever is 
almost invariably an evening one ; in malaria it most 
frequently cones on earlier irr the day. (5) Quo
tidian periodicity, cemtrary to what is the* case with 

tertian or epiartan periodicity, is bv no means 
pathognomonic of, or peculiar to, malaria, (<>) The; 

almost invariable history of antecedent dysentery, or, 
at least, of bowel complaint, irr liver abscess. 

To mistake other forms of suppuration for liver 
abseess is of no great moment, because in many of 
the suppurative; diseases just enumerated the treat
ment is the same as for liver abscess, and no bad 

result need be looked for if diagnosis is not quite* 
accurate. A more serious error, however, is to over

look the presence of leucocythemia, pernicious anemia, 
or scurvy, and to proceed to aspirate an enlarged liver 
on the* supposition that the symptoms arise from 
abscess. Fatal intraperitoneal hemorrhage from the* 
puncture has been known to ensue in such circum
stance's. If any doubt e*xists on this point, a micro
scopic examination of the blood should be* made 
before* proceeding to explore. 

A point to note in exploring is, that when tie 
instrument enters the liver, an up-and-down pendulum-
like movement will be communicated to the outer 

extremity of the needle in harmony with tie rising 
and falling of the organ in respiration. If the needle 
does not exhibit this movement, its point may be irr 
an abscess cavity, but this abscess is not in the liver. 

Treatment.—Hepatitis which has not proceeded 

to abscess formation shoulel be treated, in the absence* 
of dysentery, with free purging by the sulphates, 
massive* hot poultices, low diet, and rest irr bed. If 
there be much pain, relief may be* afforded by either 
wet or dry cupping over the liver, or by leeches 
around the anus. Ammonium chloride, in twenty-grain 
doses three times a day, is usually prescribed. If 
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elysentery be present, the case should be treated with 
full doses of ipecacuanha, repeated once or twice a day 
for two or three days, or by a cautious use of the 
purgative sulphates, anel by poultices, rest, and low diet. 

When the occurrence of rigor, or the development 
of hectic, or the appearance of local bulging, or the 
persistency of the fever and of the local symptoms, 
gives grounds for suspecting that abscess has formed, 
active* medication must be suspended, a somewhat 
improved dietary prescribed, and measures taken 
without unnecessary delay to locate by means of the 
aspirator the position of the pus. 

W h e n he proceeds to use the aspirator, the surgeon 
must be prepared to open and drain the abscess if pus 

be discovered ; once diagnosis is established, nothing 
is gained by delay. By proceeding to open the abscess 

at once the shock of a double operation is avoided, and 
only one administration of the anesthetic is required. 

To facilitate aspiration, a,s well as the subsequent 

operation if such should be found to be necessary, 
the patient ought invariably to be placed under 
an anesthetic. Unless in very special and excep

tional circumstances, it is a mistake; to attempt 
exploration without this, for the surgeon ought to 
proceed with deliberation arrd to feel himself at 

liberty to make as many punctures as he may think 
necessary. A medium- or full-sized aspirator needle 
should be used, as owing to the nature of the pus 
it may not flow through a cannula of small bore. 

If there are localising signs, such as a tender 
spot, a fixed pain, localised bulging, localised pneu

monic crepitus, pleuritic or peritoneal friction, these 
should be taken as indicating, with some probability, 

the seat of the abscess and the most promising spot 
for the exploratory puncture. If none of these 

localising signs are present, then, considering the fact 

that the majority of liver abscesses are situated in the 

upper and back part of the right lobe, the needle 

should, in the first instance, be inserted in the axillary 
line in the eighth or ninth interspace, about an inch 
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or an inch arrd a half from the costal margin anel well 
below the* limit of the pleura. The instrument should 
be carried irr a direction inwards arrd slightly upwards 
and backwards anel, if fourrel necessary, to its full 
extent. If pus be not struck the needle must be 
slowly withdrawn, a good vacuum being maintained 
the; while in case the abscess has been transfixed arrd 
the point of the needle* lodged in the sound tissue 
beyond. So pus appearing irr the aspirator- the 
remainder of the dull hepatic area must be system
atically e'.vplored, both in front and behind, regard 
being had for the; lung and pleura on the one hand, 
and fen- the gall-bladder, large vessels, and intestine 
on the other. The peculiar colour—often like dirty 
brown thick blood—of liver pus must not be* allowed 
to deceive the operator into thinking that he has failed 
to strike the abscess. 

At least six punctures should be made; before the 
attempt to find pus is abandoned. Provided there* is 
complete absence of breath sounds, of vocal fremitus 
arrel resonance* over the lower part of the right lung, 
anel pus has not been reached from lower down, then 
the pleura or lung may be disregarded arrd puncture 
irrade anywhere below the line of the nipple and angle 
of the scapula, or wherever the physical signs suggest. 

The surgeon should be encouraged to make early 
use of the aspirator' by the fact that its employment, 
even where no pus is discovered, is not infrequently 
followed by rapid improvement in all the symptoms; 
many such cases are on record. Hepatic phlebotomy, 
as Dr. Ceorge Harley designated the removal from the 
liver of a few ounces of blood by the aspirator neeelle, 
is a measure of proved value irr hepatitis. With due 
care1, risk from hemorrhage is small; it is very small 
indeed in comparison with the risk of allowing a 
hepatic abscess to remain undiscovered and unopened. 

It is hardlv necessary to add that strict aseptic 
precautions, in the way of purifying the patient's 
skin, the* surgeon's hands, and all instruments, must 
be carefully observed. 

v ,v 
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Opera/ions for abscess of the liver. —The- fedlowing 

is the operation usually practised by English surgeons. 
It is substantially that described by Mr. Oodlec in 
the British Aledical Journal of January 11th, 1N90, 
to which the reader is referred for many valuable 

details and practical hints. 
If pus is struck below the costal border, the 

aspirator needle being left in situ as a guide, the 
abdominal wall is incised down to the peritoneum. 
A three-inch irrcision will give plenty of room. If firm 

adhesions be discovered, a sinus forceps is at orrce 
run along the needle, and pushed through the inter
vening liver tissue and into the abscess. The aspirator 

cannula is now removed, and the blades of the forceps 

are opened sufficiently, as it is being withdrawn, to 
make a wound in the liver big enough to admit the; 
fore-finger, which must now be inserted and moved 

about so as to enlarge the wound anel to gain some 

idea as to the size anel direction of the cavity of the 
abscess. A rubber drainage-tube, about as large as the 

finger, and provided with a flange, is cut to a suitable 

length, and carried by means of the forceps to the 
back of the abscess. The abscess is then allowed to 
empty itself. W h e n pus no longer flows freely, a 
massive antiseptic dressing is applied and firmly 

secured by a broad binder or many-tailed bandage. 
If after division of the abdominal wall no reliable 

adhesions be discovered between this and the liver, 
the- capsule of the latter must be securely attached 
to tbe former by a double circle of stitches. The 

abscess is then to be opened, as above; described, with 

sinus forceps. After stitching, some surgeons prefer 
before opening the abscess, first to stuff the wound 
in the abdominal wall with iodoform gauze, and to 

wait for a elay or two for adhesions to form. Others 

stuff the wound with gauze without previous stitching. 

Shoulel the absea-ss be; struck through an inter

costal space, anel if tin- latter be* not eie>emied suffi

ciently wide to admit of manipulation anel free 
drainage, a couple of inches of rib had better be-
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e-xciseel. The diaphragm may then be stitched to 
the- thorae'ie- wall eir, better, to the skin as well, when 

the abscess may be' opened with forceps. To stitch 

the capsule etf the liver to the eliajthragm is a some

what difficult proceeding ; but if there are- no reliable 

adhesions it had better be attempted, especially if the 

opening is to be; made through a part of the liver 

cove-reel by peritoneum. If, by any chance*, the plemra 

is opened timing the erperation pneumothorax will 
result, arr unfortunate, but not necessarily a serious, 
i'oiitiiigeiie-y. In this case the hole in the pleura 

must be carefully stitched in such a way that the 

pleural cavity is completely cut off before the 

diaphragm is elivieled and tire abscess opened. Pus 
must not on airy account be allowed to enter the 

pleural cavity; this, owing to the; aspirating influence 

of inspiration, it would reaelily do if the smallest, hole 

should remain patent. The young surgeon would do 

well to practise these operations on the dead body, 

and familiarise himself with (he relations of the 
various structures they involve. 

Some operators of experience completely ignore 

the absence* of perihtieal adhesions, and, even in 

these circumstances, opeir the' abscess without pre-

vious stitching of peritoneal surfaces. The risk and 

danger of e-scapo of pus into the peritoneal cavity, 

they hold, is very small if free drainage to the outside 

is secured. Dr. Neil Maclcod considers that, in the 
circumstance's, stitches will not hold in the soft and 

inflamed liver tissue ; he also considers that, in the 

event of the incision having to be made in the thoracic 

wall, removal etf part of a rib is unnecessary. On 
account of the liability of the rubber drainage-tube to 

become nipped when the' emptying sac causes a want 
of correspondence between the wound in the. abdo

minal or thoracic wall and that in the liver, and, also, 
on account of facility of introchie-tion during the* sub 
sequent dressings, this operator uses metal drainage* 
tubes etf suitable lengths—four inches, three* and a 

<piart<r in., two and a half irr., and one* anel ihreo 
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quarter in.—with an oval lumen of four-tenths by 
three-tenths of an inch. These tubes he* introduces 
by means of a special guide (Brit. Med. Jour., Dec. 

26, 1891). 
The author's method.—-The following easy, rapid, 

arrd efficient method of operating on abscess of the 
liver I have freepientby practised, and carr recom
mend. The necessary apparatus (Fig. 43), which can 
be made by native workmen, consists of a large trocar 
and cannula (a), four to five inches long, by three-
eighths of an inch in diameter ; a steel stilette (b) at 
least fourteen inches in length; two metal buttons 
(c, d) l inch at their greatest diameter, with long 
(half-inch), hollow, roughened necks into which the 
ends of the stilette fit loosely ; six inches of J-inch 
stout drainage tubing (e). While the ends of the 
drainage tubirrg are held and well stretched by arr 
assistant, they are firmly lashed to the stem of the 
buttons, over the ends of the shorter (d) of which, for 
additional security, the tubing is also tied (e). Two 
large holes, to provide for free drainage, are then cut 
close to one end of the drainage-tube.' The tube is 
then mounted on the stilette by inserting one end of 
the latter through one of the drainage holes and 
lodging it in the hollow neck of the distal button (c), 
anel thereafter so stretching the rubber that the; other 
end of the stilette can be inserted into the neck of the 
other button (d). W h e n thus stretched, the drainage-
tube should be capable of passing easily through the 
cannula. The apparatus being thus prepared and 
rendered thoroughly aseptic by soaking in carbolic 
lotion, and the position and depth of the abscess 
having been carefully ascertained by means of the 
aspirator and rioted, the aspirator is withdrawn and 
an incision about an inch in length made with a 
scalpel through the skin at the; site of the puncture. 
The trocar and cannula are then thrust into the 
abscess and the trocar is withdrawrr. After allowing 
a small quantity of pus to escape, so as to relieve any 
tension that may be present in the abscess sac, the 
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stretched drainage-tube, perforated end first, is 
slipped into the cannula anel carried to the back 

of the abscess. _ Holding the stretched drainage-tube 
firmly, anel maintaining it carefully in contact with 
die back of the absci-ss with one hand, the cannula 

is withdrawn with the other. Still grasping the 

Fi.-.'. 4!.—Apparatus for operation for Al.sccssof tli.' l.ivei. a ami ?»rod need.) 

elraiirage-tube firmly, the button on the free end of 
the apparatus is slipped off the' stilette, the end of 
which is made to perforate the drainage-tube close* to 
the button. This it readily does, and the' drainage-
tube is allowed! slowly to resile towards the fixed end, 
still held in contact with the back of the abscess. 
W h e n the drainage-tube* has completely contracted, 
the stilette is withdrawn. The drainage tube is now 
transfixed with a safety-pin inserted close to the skin 
anel the superfluous tubing cut off. Pus flows freely 
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from the tube which now firmly plugs the- wound 
in the abdominal wall anel liver, anel bridges the 
peritoneal cavity. W h e n the* abscess has nearly 
emptied itself the usual antiseptic dressing is applied. 
In operating through the thoracic wall, if deemed 
desirable, part of a rib may be excised before the 

trocar is introduced. 
I claim for this operation that it is easily clorre, 

and that it may be undertaken by the merest tyro in 
surgery and in the absence of skilled assistance ; that 

there is no risk from bleeding; that, the peritoneum 
being bridged across by the drainage-tube* which is 
securely grasped by the liver tissue, there is no risk 

of escape of pus into the peritoneal cavity ; that irr a 
very short time lymph is effused around the tube, 

giving additional security when, after a time*, the 
tube has become loose ; that, if deemed necessary, a 

larger drainage-tube, by stretching it on the stilette 
in the same way as described, can be substituted for 

the half-inch tube ; that an abscess deep in the liver-
can be as readily opened, and with as little risk, as 

one lying near the surface ; that the shock is much 
less than in the cutting and tearing operation ; that 
there is no risk of pneumothorax should the pleural 

cavity be traversed ; and that the drainage obtained 
is equal to that secuied by any other method of 
operating. Several of m y surgical friends have 

adopted this method of operating, and have expressed 
great satisfaction with the ease with which it is per
formed, and with the results. 

Other operations. -- Some Continental surgeons 
recommend extensive incision of the liver, usirif a 

Paquelin's knife with the view of minimising bleed

ing. Zancarol, for example, advises that the hepatic 
and integumental incisions should extend the whole 

breadth of the abscess cavity, which he mops out and 

stuffs with iodoform gauze. Certain French suree-ons 
recommend scraping the abscess cavity ; most practise 
irrigation with some antiseptic fluid. These netbods 

do not find favour with English or Indian surgeons. 
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The method of opening the abscess by e-austics, 
formerly much in vogue, is now abandoned ; equally 

so another method, also formerly employed—namely, 
that of leaving a rigid troe-ar in the wound. 

Treatment after operation.. — For the; first few davs 

after a liver abscess lias been opened the discharge is 

considerable, and the; dressing may have to be changed 

frequently. Very soon, however, should the case do 
well, the discharge rapidly eliininishes, and the dressing 

requires renewal only ovary other day or every three' 

or four days. During the; first week the1 drainage-

tube, provided it be acting efficiently, should not he 

disturbed, more particularly as it may be; difficult 

to replace. Later, it may be removed and cleaned, 
and when discharge has practically ceased, cautiously 

shortened; it is a great mistake, however, to begin 

shortening the tube before it is being pushed out, or 

so long as there is any appreciable discharge*. If 

there is tin; slightest indication, such as rise- of tem

perature, that pus is being retained, the drainage must 

be; rectified and the sinus, if necessary, dilated with 
forceps and finger, anel a full-sized drainage-tube 

introduced as far as it will go. If this does not 

suffice*, a counter-opening may have; to be made 

Delay in remedying imperfect drainage* is a serious 

error. 

Should an abscess orr being opened be found to be* 
se*ptic, or should it become so, it must be* flushed out 

daily, or twice a clay, with a weak iron-mercurial 

antiseptic, and a counter-opening made if necessary. 
After liver abscess has been opened anel is drain

ing well, temperature rapidly falls and, in a few days 
or almost at once, becomes normal. Should fever-

persist, it is to be inferred either that the drainage is 
inefficient, or that there are more abscesses in the 

liver, or that there is some complication. If it be 
deemed that there is another abscess, this should be 
sought for with the* aspirator, anel, if found, opened 
and drained. I have seen a patient recover after 

three abscesses had been so treated. 



408 ABSCESS OF THE LIVER. 

Treatment of abscess discharging through the 
lung.—In the case of abscess discharging through 
the lung, anel not progressing favourably, the eimes-
tion of obtaining by surgical means more efficient 
drainage must be considered. There are two possi
bilities which render interference desirable. (n) 
Continued discharge of pus and blood, with or 
without attendant hectic ; a condition which, if 
it persists, in all probability will in the end kill 
the patient. (b) Not infrequently prolonged dis
charge through the lung may induce fibrotic changes 
in that organ, or may give rise to pneumonia, or to 
abscess of the lung with all its attendant dangers. 
In these circumstances it is sometimes difficult to 
arrive at a decision as to whether an attempt should 
be made to open and drain the abscess, or to leave it 
alone. A large proportion of the cases recovers, but 
at least an equally large number dies. Of the latter, 
by timely surgical interference, a proportion may 
certainly be saved. 

In all cases of abscess discharging through the 
lung a careful register should be kept of three things 
—body temperature, daily amount anel character of 
expectoration, and, once a week, the weight of the 
patient. If temperature keeps up, if the amount of 
pus continues the same or increases, or if the patient 
continues to lose weight, an attempt should be made 
at all risks to reach and drain the abscess from the 
outside. If temperature keeps normal, if pus gradually 
or intermittingly decreases, anel if the body-weight 
be maintained or increases, operation is unnecessary, 
or, at all events, should be deferred. 

In exploring the liver in such cases, it must be 
borne in mind that most likely the abscess cavity is 
collapsed, and that the sides of the abscess are in 
contact. Such an abscess is not likely to be discovered 
unless the needle be thrust in to its full extent, anel, 
whilst a good vacuum is being maintained in the 
aspirator, slowly withdrawn. If by good fortune 
the abscess has been traversed, then, when the end 
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of the needle crosses the cavity, a small amount of 
pus will be* seen to flow Croat care must now be* 
exeieised to keep the rreedle irr position so as to serve 

as a guide in opening the abscess. Recovery has 
been known to follow the- introduction of a drainage-
tube in the presumed direction of such an abscess, 

even although the abscess cavity was not entered, 
much less drained by the tube. 

Treatment, of abscess rapt a ring into a serous 
cavity.—Wherr there* is evidence: that an abscess of 
the liver has rupture-el into the peritoneum, into the 
pleura, or into the pericardium, the particular serous 

cavity involved must be opened at once- arrd treated 
on general surgical principles; otherwise, the patient 
will almost surely die. Irr the circumstance's the 

surgeon will be* justified in assuming great risks. 
The prognosis in early operations on single ahseess 

of the liver, provided there is no dysentery or other 
complication, is good. In multiple abscess, or in single 
abscess if there is active dysentery or other serious 
complication, prognosis is bad. In multiple* abscess, 

if there are metre than two or three abscesses, it is 
necessarily hopeless. 

The question of' return to tlw tropics after recovery 
from liver abscess frequently crops up. If feasible, 
arrd if the patient has not to make too great a sacrifice, 
he ought to remain in a temperate and healthy climate. 
There are many instances, however, of individuals who 
have* enjoyed permanent good health in the tropics 
after recovery from liver abscess. 
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CHAPTER XXVI, 

INFANTILE CILIARY CIRRHOSIS. 

AVrnirx the last fifteen or sixteen years, a peculiar 
dise*ase of the liver has been noticed in children irr 
Calcutta and, to a less extent, in other large; towirs of 
India. It is found to be more prevalent in Hindoo 
than in Mahomedan children. Thus, irr Calcutta, 
from 1891 to 1893 inclusive, infantile biliary e-ir-
rhosis, the name given to this disease, caused 1,748 
deaths. Although the Hindoo and Mahomedan popu
lations of that city are about equal, yet as many as 
1,616 of the deaths occurred in Hindoos, whilst only 
eighty occurred among Mahomedans, the balance* of 
the mortality beirrg among the Eurasians and other 
races. The disease occurs principally in children 
under one year, rarely attacking those over three: 
ye*ars. As a rule, it commences during dentition, or 
about the seventh or eighth month, running a fatal 
course in from three to eight months. In rare cases 
it may commence within a few days of birth. 
Instead of lasting several months, its progress may 
be much more rapid, and terminate in death in from 
two to three weeks. 

The cause of infantile biliary cirrhosis is quite 
unknown. Neither alcohol, syphilis, nor malaria has 
anything to do with it. The children of the well-to-do 
are relatively more frequently attacked than those of 

the poor. It has also been observed that it tends to 
run in families, child after child of the same parents 
succumbing within a year or two of birth. In 400 

cases Chose had only six recoveries; in some of 
these recoveries the diagnosis was doubtful. 

Symptoms.—Commencing insidiously, the cha
racteristic initial enlargement of the liver may have 
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made considerable progress before the* disease is 
suspected. Nausea, occasional vomiting, sallowness, 

feverishness, constipation, anorexia, irritability of 
tenqier, thirst and languor call attention to the chilli's 
condition. On examination, the liver is found to be* 

enormously enlarged, extending perhaps to the* inn-
bilieais <tr even lower. The surface of the organ is 

smooth; the edge, at first rounded and prominent, as 
the; liver begins to contract becomes sharp and 
distinct anel cair be* readily grasped between the 
lingers, the- swollen organ feeding hard anel resistant. 
Fever of a low type* sets irr ; the sallowiess deepens 
into profound jauirelice; the' stools are pale, the- urine 
is dark ; anel there may be ascites, with puftiiess of 

the feet airel hands. Sooner or later, death from 
chohemia ensues. 

Pathological anatomy and pathology.— 
Surgeon-Major (libbons, who has given an elaborate 

and most careful account of the pathological anatomy 
of this elisease, concludes that it is a peculiar form of 
biliary cirrhosis, the* conseepience of the action on the 
liver cells of some irritant of gastric origin, which 
leads to degeneration of the* cells in the first instance1, 
with subsequent increase of intercellular connective* 

tissue and, later, el the* portal sleuths. The* forma
tion of new bile duets between the hepatic cells, which 

is a well-marked feature, he regards as evidence of a 
natural curative e-llbrt having for its object a regene
ration of the liver cells. 

Treatment.—Hitherto, in this disease1, treatment 
has been of little avail. There is some ground, how
ever, for thinking that early removal from the 
endemic locality, and a complete; change of wet-
nurse* and food, might have a beneficial e-fhet. 
(/'runs. First Calcutta Mid. <_'ong.) 



41? 

CHAPTER XXVII. 

roNOS. 

UNDER the name " Ponos" Karamitsas (Gaz. des 
Tlopit., 1880) and Stephanos (Gaz. Ileh. de Med., 

1881) have described a peculiar disease endemic in 
the islands of Spezzia and Hydra in the Grecian 
Archipelago. Ponos, in a sense, is analogous to the 

infantile biliary cirrhosis of Indian cities, hike the 
latter, it is confined to very young children, it is 
endemic in particular districts, tends to run in par

ticular families, to pursue a more or less chronic 

course, and is invariably associated with disease of 
an abdominal viscus—in this case the spleen. Though 

not invariably so, it is usually fatal. 

Symptoms.—Commencing somewhat suddenly 
and, commonly, during the first year of life, the earliest 

symptoms to attract the attention of the parents are 
languor and a pallor which rapidly acquires a sallow 
tint. Fever of an irregular character sets in ; the 
spleen enlarges ; prostration is very marked ; and, it 

is said, the urine exhales a peculiarly disagreeable 
odour. Emaciation becomes progressive. Although 
the digestion is enfeebled and constipation is nearly 

always present at first, the appetite is fairly preserved, 
although it may be perverted or excessive. The 

spleen gradually attains a great size, and is tender 

hence the name, "ponos" (pain). The associated 
fever is of an irregular character, tending to become 

remittent, the thermometer rising during the exacer
bations to 39° or 40° Cent. : towards the end the 

fever assumes hectic characters. Ce.mplications in the 

form of bronchitis, pneumonia, diarrheca, dysentery 
peritonitis, or meningitis may show themselves. When 
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the disease has been established for some; time (edema 
and ascites may occur, and there may be hamiorrhagcs 
in or from various organs, ('specially the gurus, "hi 
certain cases boils, and even patches of superficial 
gangrene, are net with. The' progress of the disease 
is very variable ; it may last from one ov two months 
to one or two years. 

Pathological anatomy and pathology. -
Of these; nothing is known further than that ponos 
exhibits none; of the characteristic lesions of tuber
culosis, of leukamiia, or of malaria. Its cause is quite 

unknown. It has been remarked, however, that it is 
prone to occur in the children of those who have 
themselves suffered irr infancy in the sairre way. It 

is said that in the1 case of the disease attacking the 
child of a tuberculous mother', recovery will very 

promptly set irr if the child be suppled with a 
healthy wet-nurse. It has been suggested that ponos 

is an expression of malaria, but the post-mortem 
evidences are altogether against this supposition; 
moreover, malaria is said to be unknown in the two 
islands in which this peculiar disease is endemic. 
The' tendency to bleeding from the gums, cutaneous 
ecchynroses, and liability to hemorrhages suggest a 
scorbutic element. Pone is all'e-cts the chihlren of rich 
and poor alike, and those living irr good as well as 
those living in dirty, unhygienic houses. 

Treatment. Xo specific is known. (Quinine, 
tonics, fruit juice's, careful management of the food, 

and early e-hange of residence would seem to be 
indicated. 
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SECTION IV -I N F EOT IVE G JIA X U-
LOM ATOUS DIS EA S US. 

CHAPTER XXVIII. 

LEPROSY (KterfttiHlimlx t;,;i;;,ntn) 

Definition.— A chronic infective granulomatous 
disease produced by a specific bacterium, and cha
racterised by lesions of the skin, nerves, and viscera 
eventuating in local ana-sthesia, ulceration, aird a 
great variety of trophic lesions. After a long course 
it is almost invariably fatal. 

History.—-The many allusions in the oldest 
Chinese, Indian, Syrian, and Egyptian writings to a 
chronic, disfiguring, and fatal affection possessing 
well-marked and characteristic skin lesions, warrant 
us in concluding that the disease now known as 
leprosy was as common and familiar in the East in 
times of remotest antiquity as it is at the present day. 

There is some evidence—necessarily of a negative 
character—that leprosy is of comparatively recerrt 
introduction into Europe. The earlier Creek and 
Latin writers do not mention the dise-ase;. Hippo
crates, who, had he been practically acejuainteel with 
leprosy, would undoubtedly have described it accu

rately and fully, makes but brief allusion to the 
subject. Aristotle is the first of the (deck writers 
to give an unequivocal descriptiem. We- may infer, 
therefore, that the introeluction of leprosy iirto (beeee 
probably took place between the time; of Hippocrates 
and that of Aristotle—that is to say, between 100 n.c. 
and 343 B.C. Host likely it cane from Egypt, in 
the time of Celsus—33 B.C. to A.D. 7—it was still a 

rare disease in Italy ; but, during the earlier centuries 
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of our era it increased there*, ami, probably following 
in the wake of the Roman com pests, it appears to 
have spread thence over the- greater part, if not over 
the- whole, of Europe. I>y the end of the seventh 
century it was well known in Spain, Frame, and 

hombardy. There is a not he of its recurrence in 
Ireland irr 43:., As regards England, the first allu
sion to leprosy refers to about the year boll. Tin* 

popular idea that it was brought to this country from 
the East by tbe returning Crusaders (circa 109N) is 
there-fore incorrect ; though, doubtless, the ('rusaelers, 
anel the; multiplicity of pilgrimages so much the* 
fashion in the Middle Ages, and the destitution 
arising from the rrrany wars of the period, had some
thing to do with its rapid diffusion and great increase* 

about this time. 
So common was leprosy during the; Middle; Ages 

that the rulers and clergy of nearly all European 
States, becoming alarmed at its rapid extension arrel 
terrible ravages, took measures, by instituting leper 
asylums anel enacting stringent laws for the segrega
tion anel isolation of lepers, to restrict the spread of 
what was speedily becoming almost a general calamity. 
These measures, based on what we now know to be a 
correct appreciation of the infectious nature* of the* 
disease*, were ultimately crowned, in the case of most 
European countries, by almost complete; success. 
Peaching its acme during the fourteenth century, 
leprosy then began gradually to decline, although as 
regards Creat Britain it diet not finally disappear as 
air indigenous disease until the errel of last eentury. It 
died out first in England, later- irr Scotland—the last 
British leper dying in Shetland in 1798. Tn Italy, 
France, Spain, Cermany, and Russia the* repressive 
measures were almost equally successful, although in 
these' countries, in Creece, and in the (-reek islaiuls 
leprosy of indigenous origin is still occasionally to be 
seen. ' The only country in Northern Kurepe in which 
at the- iire-sent day it may be- said to linger b> any 
e*xtent is Norway, where, irr places, it is still by no 
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means uncommon (in 1890 there were 1,100 known 
lepers); but even here, under a system of segregation 
and comparative isolation—more humane perhaps irr 
its application than that practised by our ancestors, 
although identical with it in principle—the disease is 
rapidly dying out. 

Apart from Egypt, we know nothing of the early 
history of leprosy in Africa. W e are eeprally igno

rant as regards aboriginal America. The historians 
of the Spanish conquest do not allude to it as a native 
disease ; we appear, therefore, to be justified from 
this circumstance in concluding that the introduction 

of leprosy into the N e w World was probably effected 
through the negroes in the days of the slave trade. 

Rise of modern knowledge of leprosy. —The more 

important landmarks in our modern knowledge 
of leprosy are, first, the publication in 1848 of 

Danielssen and Boeck's Traite de la Spedalskhed,, irr 
which, for the first time, the clinical features of the 

disease were carefully anel critically described ; second, 
the descriptions of the macroscopic and microscopic 

lesions—the leproma, the nerve lesions, and the lepra 
cell—by Virchow, Vandyke Carter, and many others; 

and last, the discovery in 1874 by Armauer Hansen 
of the specific cause of leprosy—the Bacillus lepra',— 
a discovery which brings this disease into line with 

tubercle, and which has given a much-needed pre
cision to our ideas on the important subjects of 

heredity and contagion, and on other practical points 
bearing on the questiorr of the leper as a source of 

public danger and on his treatment and management. 

•Geographical distribution.—Whatever may 
have been the case formerly, at the present day, with 

unimportant exceptions, leprosy is a disease more 

particularly of tropical and sub-tropical countries. 
So generally is it diffused in these that it would be 

more easy to specify the tropical countries irr which 
leprosy has not, than to enumerate; those in which it 

has, been ascertained to exist. Moreover, it is 

probable that in many of the countries not yet 
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positively known to harbour the disease it does 

really exist ; for experience shows that the endemic 
area of leprosy enlarges as our knowledge of the 

natives of the uncivilised regions of the earth be

comes more intimate*. It may be* safely concluded, 

therefore, that with the; exception of a tow insig

nificant islands, leprosy is an element, and often an 

important element, in the pathology of nearly all 
warm countries. 

The only tropical country of any magnitude about 
which we have* anything like; accurate leprosy statis
tics is Inelia ; anel even in this instance the figures, 

for many reasons—principally errors in diagnosis and 
concealment - are untrustworthy. According to tin* 

census of 1S91, after making allowance for error, it 

is estimated that irr British Irrdia there were 103,000 

lepers iir a population of 1-10,000,000—a ratio of 

about 3 in 10,000. Respecting China, of all countries 

probably tbe one in which there is the largest number 
of lepers, we have rut figure's to go by; but, judging 

from what is seen in the* coast towns and treaty ports, 

fhe* number of lepers there' is even greater' than in 

Inelia. Irr Japan, in the Philippines, in Cochin 

China, in the Malay peninsula, in the islands of the 

Eastern Archipelago, and in several of the South 

Pacific islands, in Persia, Arabia, and Africa, the 

disease is common enough. The same may be' said 

of the West Indies and of the tropical regions of 
America. 

As regards more temperate countries, we- know 

that there is a considerable number of lepers at the 

Cape*, a few in Australia (principally Chinese but 
alsei a few Europeans), a few in San Francisco 

(Chinese). In Canada and in the United States 

there are* also a few lepers of European blood, but 
their number- is quite insignificant. In New Zea

land, where leprosy was at one time common among 
the Maoris, it has died out. There are a good many 
lepers in Iceland. It is also reported as existing 
among the aborigines of the Aleutian peninsula and 

B B 
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Kamschkatka. In Great Britain and other European 
countries, particularly in the capital cities, lepers are 
not infreejuently exhibited at medical societies ; but, 
with rare exceptions, these* case-s are not of indigenous 
origin, most of them having contracted the disease 
abroad. 

Though thus extensively diffused, leprosy is by no 
means eeprally prevalent throughout the wide area 
indicated. Thus in China it is comparatively rare in 
the northern provinces, excessively common in the 
southern. In India a similar caprice of distribution 
is noted ; in Burdwan, for example, the proportion of 
lepers in 10,000 of the population is as high as 19-3, 
whereas in several other districts it is as low as 1*5, 
or even lower. This caprice of distribution does not 
seem to depend on climate, geological formation, or 
suchlike physical conditions; leprosy is found in 
mountainous districts, on the plains, on the coast, in 
the interior, in all varieties of climate, and on all 
kinds of geological strata. Social conditions, it would 
seem, have most to do in determining distribution ; its 
endemic prevalence appearing to be bound up in some 
way with uncleanly habits, squalor, dirt, and poverty 
—not, be it noted, directly caused by these things, 
but associated with them. 

Recent introduction.—An interesting and, from 
the etiological standpoint, an important circumstance 
about the geographical distribution of leprosy is its 
appearance and rapid spread in recent times in certain 
islands whose inhabitants, there is good reason to 
believe, had previously been exempt. This modern 
introduction of leprosy into virgin soil, so to speak, 
has taken place in two islands at least—the Sand
wich Islands and N e w Caledonia. 

Sandwich Islands.—In the case of the Sandwich 
Islands leprosy was noted among the aborigines for 
the first time in 1859. After the most painstaking 
investigation Dr. Hildebrand failed to trace it farther 
back than 1848. Soon after its presence was recog
nised the disease spread so rapielly that by the year 
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1835 there were 230 known lepers in a population 

of 37,000. By 1SD1 the- native population, from 
various e-auses, had diminished tei 14.1.3:. ; etf these 
1,500 were h-pcrs -about 1 in .'Id. 

New < uled,in in.—Irr New- ('ah-donia (Crall, Arch. 
dc Afetl. Nurule, Oct., Nov., Dee., lSOf) leprosy was 
unknown until lSli.l. It is supposed to have been 

introiluced about that tinre by a Chinese* ; the irran 
was well known. Its rapid diffusion throughout the 
island can be, anel has been, traced step by step. In 
18S8 the lepers numbered 4,000. 

Isle oj Pints.—Similarly, in the Isle of Pines it 

was introduced in 1S7S, airel has since spread. In 
the Loyalty Islands the first case was seen in ISN0,; 
in the island of Mare alone in 1SSS there were 70 
lepers. 

Symptoms.—Although, as will afterwards be 
explained, the Bacillus lepra is the cause of all 
leprosy, the clinical manifestations of its presence 
are far from being identical in every case ; indeed, 
they are almost as varied as are those of syphilis or 
of tubercle. Our early conceptions of the disease, 
derived for- the; most part from the Bible or poetical 
literature, iir which the leper is symbolical of all that 
is loathsome and hopeless, are apt to mislead. As a 
matter of fact, in its earlier stages leprosy is far from 
being always, or even generally, a striking disease 
Often for year's the only visible evidence of its 
existence irray be two or three small blotches, or 
perhaps one or two patches of pale or pigmented skin 

on trunk or limbs—very likelv concealed by the 
clothes and perhaps disregarded by the patient him
self—the true significance arrd nature of which can be 
appreciated only by the expert. It is generally not 
urrtil the later- stages that we see the disfiguring and 
extensive lesions cm which the popular conception is 
founded. As a rule, leprosy is a disease of very slow 
development. Sometimes, it is true, it is suddenly 
airel frankly declared from the outset, and progresses 
rapidly ; but, in the vast majority of cases, the early 
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lesions are trifling and arc* apt to be* misinterpreted 
and overlooked, and years elapse before serious 
mutilation or- deformity is produced. The* student 
must bear this important practical fact irr mind in 
the study and diagnosis of all equivocal skin lesiorrs 
iir persons re-siding in, or coining from, the erreleniic 
haunts of leprosy. 

To facilitate description, it seems advisable to 
divide the evolution of leprosy iirto stages, premising, 
however, that the division proposed is irr great 
measure an artificial orre. What are here designated 
stages are rrot, all of them, irr nature and irr every 
instance, abruptly separated or even present ; for the 
most part they merge imperceptibly into each other 
and, in not a.few instances, some of them cannot be 
recognised. 

1. The primary infection. 
2. The period of incubation. 
3. The prodromata. 
4. The primary exanthem or macular' stage. 
5. The period of specific deposit. 
G. The sequehe — ulceration, paresis, trophic 

lesions. 
7 Terminations. 
1. The primary infect ion.—Seeing that leprosy 

is caused by a specific germ, there must have been a 
time in the history of every leper when the infecting 
germ entered the body. In the case of many specific 
diseases, such as syphilis, the site of the primary 
infection is indicated by a well-marked local lesion 
arrd the time of infection can usually be ascertained. 
So far as present knowledge goes, this much cannot 
be affirmed of leprosy; irr this disease we krrow of 
nothing that indicates precisely either the seat or, with 
rare exceptions, the tiirre of primary infection. In 
this respect leprosy resembles tuberculosis. W e are 
eepially ignorant as to the condition of the infectirrg 
germ, whether it enters the organ or organs through 
which it gains access as spore or as bacillus ; arrd, 
also, as to the medium in or by which it is conveyed. 
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We e-annot say whether it enters in food, in water, iir 
air ; whether it passes in through the unbroken epi
thelium, e»r whether it is inoculated on some accidental 

breach of surface, or, perhaps, introduced by some 
insect bite. 

Ibeently Sticker found Bacillus leprw in the 

nasal mucus in YlX out of 153 lepers examined, lb-
considers that the- initial lesion of the disease' is a 

specific ulceration of the cartilaginous septum of the 
nose; this lesion persists and is an active; source* of 
infection during life Of this condition epistaxis, he 
maintains, is often an early symptom. 

Although we' are in absolute ignorance as to the 

process of infection, we may be epiite sure that in 
leprosy there is an act of infection, arrd that the in

fective material e-omes from another leper, heprosy 
has never been shown to arise in a country de uoro. 
There are many facts and arguments to support this 

statement; their discussion is deferred until the im
portant practical subjects of heredity, contagion, anel 
the; hygienic questions connected therewith, cone to 
be considered. 

2. The period, of incubation.—This is generally, 
petssibly always, long, and has to be reckoned 

usually irr years two or three at least. There are 
cases on record irr which the period of incubation 
must have; been longer even than this. Danielssen 

mentions one in which the period was ten years. 
Lc-loir describes another in which fourteen years or 
more, and Hoegh one in which twenty-seven years, 
elapsed between the* time at which infeetion was pre
sumed to have occurred and the* first manifestations 

of the disease' Orr the other hand, cases are' on 
record in which the incubation period was set down 
at three* months or e*ve*n at a few weeks, 

3 Protlronuita, Fever of greater or less intensity, 

anel oerurring more or less frequently is, almost in
variably, a feature of the prodromal stage* of lepreisy. 
Febrile attacks may recur off and oir during one or 
two years. It is well to bear in mind that in tropical 
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countries such attacks are apt to be looked on as 
malarial. Another very common prodromal feature 
is an unaccountable feeling of weakness, accompanied 
usually by a sensation of heaviness and a tendency, it 
may be irresistible, to fall asleep at unusual times. 
Dyspeptic troubles, associated with diarrlm-a in sorrre 
cases, with constipation in others, arrel usually attri
buted to " liver," are also common. Epistaxis arrd 
dryness of the nostrils, corresponding to the epistaxis 
in the prodromal stage of typhoid, tuberculosis, and 
such as is sometimes met with in early syphilis, are 
noted by Leloir. Headache; vertigo ; perversions 
of sensation—such as localised pruritus, hyper
esthesia, " pins and needles," neuralgic pains— 
intermittent for the most part, and perhaps very 
severe and especially common in the limbs and 
face ; general aching, rheumatic-like pairrs in loins, 
back, and elsewhere ; all or any of these for months 
may herald the explosion of leprosy. They 
point to a direct and early implication of the 
nervous system by the lepra bacillus, or to toxin 
poisoning by its products. 

Another curious feature in early leprosy, also 
noted by Leloir, is the liability in many instances to 
excessiv e sweating, which comes on without apparent, 
or on very slight, provocation. I had once under 
observation an Englishman who subsequently de
veloped leprosy, in whom this prodromal symptom 
was particularly pronounced, so pronounced that he 
had remarked it himself. This gentleman for many 
years kept a diary in which, among other things, he 
recorded very carefully matters relating to his health ; 
so that it was e-asy to trace fremr this diary the gradual 
evolution of his leprosy. The first unequivocal mani-
festatiem of the disease, an extensive erythematous 
patch on the ulnar side of the left arm and hand, 
which afterwards became anesthetic, and two or 
three pigmented spots-on the cheek, back, and leg, 
was noted on March 3rd, 1894. Five years before 
this there is an entry in his diary, under date June 4th, 
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1889, of the first of a long series of severe head
aches, transient febrile attacks, and progressive 
deterioration ,,f health and vigour. bneler date of 

June 9th, 1S92, is the; first mention of the profuse 
perspiration which, occurring without obvious cause, 
continued to be a prominent feature until several 
months after the appearance of the skin lesions 
referred to. Irr the; diary such entries as the 
following frequently occur : " Nov. 20th, \F)2. 

Feel poorly and sweating inordinately- : wondering 
what is coining over me. I am very ill." " I*re. 5th 
to 19th, 1S92.—111 in bed. I had furious sweats 
during this time, and had dreadful pains in the; back, 
lower part." And again : " Dec. 21st, 22nd. Feeling 
very ill ; awful sweats ; weak ; done up." As pointed 
out by Leloir, this hyperidrosis may be general or it 
may be confined to particular parts, generally the 
trunk, the limbs being unaffected or even being the 
subject of anidrosis. A still more limited anielrosis 
is sometimes noted; it usually happens that these; 
non-sweating spots become anesthetic at a later 
period of the elisease. 

Just as in syphilis, in a very small proportion of 
cases of leprosy there is a complete absence; of con
stitutional symptoms prior to the appearance of the 
specific skin eruption. 

4. The primary exanllwm. — After a longer or 
shorter period of indifferent health, and being some
times preluded by an outburst more severe than 
usual of fever and other prodrome phenomena, an 
eruption appears 011 the skin. The occurrence of 
this generally coincides with, or is soon followed by, 
an improvement in the general health. 

Although strictly macular, this eruption—the 
primary exaiithem of leprosy — varies in different 
cases both as to the size of the spots, their number, 
duration, and other characteristics. The1}' may be no 
larger than a millet seed, or they may occupy surfaces 
many inches in diameter ; they may be numerous, or 
there may be only two or three. The earlier spots 



424 LEPROSY. 

are usually purely erythematous, disappe*aring on 
pressure, and being darkest in the centre and shading 
off towards the periphery. But in some cases they 
may be pigmented from the outset ; or they may be 
mere vitiliginous patches; or all three forms of macula 
may concur in the same individual—erythematous, 
pigmented, and vitiliginous. In not a few lepers what 
in the first instance was an erythematous patch may 
in time become pigmented, or it may become pale ; 
in the latter case the loss of pigment is usually 
associated with a certain degree of atrophy of the 
cutis. Or it may be that the centre of an erythe
matous patch clears up, the periphery of the patch 
remaining red and perhaps becoming pigmented ; so 
that the affected spot comes to present the appearance 
of a red or dark ring, or portion of a ring, enclosing a 
patch of pale, usually anesthetic skin. In certain 
instances the eruption of the various forms of macule 
may be preceded by local paresthesie, such as a sense 
of burning, tingling, pricking, and so forth. 

At first the macule may be evanescent and may 
fade wholly or in part in the course of a few days, 
weeks, or months; but as the disease progresses, and 
fresh spots appear, they tend to greater permanency, 
to be more liable to pigmentation, and are partially 
or wholly anesthetic from the outset, or subsequently 
become so. 

A striking feature in this and in all leprous 
eruptions is the loss of the hair in the affected areas. 
Another striking circumstance in this connection is 
the fact that the most hairy part of the body, the 
scalp, is never affected either- with leprous eruptions 
or with what could be considered leprous alopecia. 
As the face, particularly the superciliary region, is 
prone to all forms of leprous eruption, falling of 
the eyebrows is a very usual, very early, and very 
characteristic phenomenon. The beard, too, is apt to 
be patchy, particularly in nodular leprosy. In many 
instances, before they drop out, the individual hairs 
become white, or downy, or splintered, or monillated. 
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The most frequent seats of the primary macular 
eruption are- the face-, especially the superciliary 
region, the nose, cheeks, and ears ; the extensor 

surfaces of the limbs ; the; backs of the hands; the 
back, buttocks, abdomen, and chest. The palms of 
the bands arrel the soles of the feet are rarely if ever 

attacked ; the seal]) is never attacked. At this stage 
of the disease the mucous membranes are very rarely 
affected. 

In the distribution of the macula' a rough sym
metry may or may not be discernible. 

• K The period if specific deposit. — During the 
stage just described, if there be any thickening of the 

skin or other evidence of new growth, it is barely pir-
ceptible to sight and but slightly to touch. Sooner 
or later, however, another stage is entered on, a stage 

characterised by the deposit or, rather, growth of a 

tissue possessing well-marked specific characters. This 
deposit occurs either in the skin, or in the continuity 
of the peripheral nerve trunks, or in both. If irr the 
first situation, nodular or, as it is sometimes called, 

tuberculous leprosy is the result ; if in the second, we 
have nerve or anaesthetic leprosy : if in both of these 
situations, then what is known as " mixed leprosy" is 

produced. These three forms of the completely 
developed disease, though having much in common, 
are, as a rule, clinically7 fairly distinguishable. It is 

customary, therefore, to describe them separately. 

XODULAR LEPROSY. 

This form of leprosy often appears without a 
well-marked preliminary nrae-ular stage, being ushered 
in, after- a longer en- shorter prodromic stage, by a 
smart attack of fever airel the* rapid elevelopment on 
the face eir elsewhere of the* specific lesion. In other 
instances a well-defined but, in comparison with nerve 
leprosy, short macular stage* precedes the appearance 

of the characteristic lepromata (Fig. 44). 
The essential element in nodular leprosy is the 
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leproma. The dimensions, the combinations, the 
situations, the growth, and the decay of this give 
rise to the more manifest symptoms of the earlier 
stages, at all events, of the disease. The leproma, 
which will be more fully described in the section on 
the pathological anatomy of leprosy, is formed by in
filtration of the deeper layers of the derma with what 
at first is a small-celled, somewhat dense neoplasm. 
As this slowly or more rapidly increases it forms a 
prominent, rounded boss or protuberance covered 
with unbroken epidermis. In size it ranges from the 
dimensions of a split pea, or of a bean, to a great 
plaque many inches across. In colour it is different 
according to its age and condition, and according to 
the natural hue of the skin of the leper; it varies 
from red to dirty pink in the earlier and congestive 
actiye stage, to dark brown or dirty yellow in the 
later stages. It is generally, though not always, 
especially at first, anesthetic to some degree, if not 
absolutely so; it is devoid of hair, usually somewhat 
greasy-looking and, perhaps, stippled with gaping 
follicles. Though not so hard as keloid growth, it is 
fairly firm to the touch, and, unless very extensive, 
can be readily raised up and freely moved over sub
jacent structures. Isolated lepromata are usually 
round or oval ; when contiguous they may coalesce, 
forming patches of irregular outline. 

W h e n many lepromata run together, or are closely 
set, the growth causes the natural folds of the skin to 
be exaggerated; and thus great disfigurement, especi
ally of the face, may ensue. Thus the skin of the 
forehead and eyebrows—an early and favourite site of 
leprous infiltration—is thrown into massive folds and 
overhangs the eyes ; the fleshy parts of the nose 
broaden out; the cheeks become massive ; the lips are 
thickened and protrude; the chin is swollen and heavy • 
the external ears are thick and pendulous; and the 
bloated, dusky, wrinkled, greasy, passive countenance 
acquires the repulsive appearance very appropriately 
designated " leontiasis." 
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Nodules may appear in greater or less profusion 
oir the limbs and body; favourite sites being the 
backs of the hands, the external surfaces of the arms, 
wrists, thighs, and the groins. On the- trunk they 
may occupy very large areas, forming extensive plaques. 
As a rule, in the latter situation they are not so 
prominent as on the face and arms. The same remark 
applies to the legs, where the infiltration is usually 
dusky, diffuse, ill-defined, and prone to ulcerate. 

From time to time, anel at longer or shorter 
intervals, fresh tubercles appear, their formation 
generally concurring with an outburst of leprous 
fever. Occasionally, aird this is very often observed 
during an intercurrent attack of some acute disease 
—such as an exanthematous fever, or erysipelas, or 
even of some exhausting disease like phthisis—all or 
a proportion of the nodules are temporarily absorbed, 
leaving only slight traces behind. But the normal 
arrd usual fate of the nodule is either first to soften 
in the centre and then to be absorbed, leaving a 
smooth circular patch of scar tissue ; or, after soften
ing, to ulcerate and discharge a sticky, yellowish pus. 
This discharge tends to dry up into crusts, ulceration 
proceeding underneath. Finally the ulcer may heal, 
leaving an irregular, depressed scar. 

W h e n the septum of the nose is affected, the cartilage 
breaks down, the tip of the organ becomes depressed, 
and a stinking discharge escapes from the nostrils. 
In such circumstances breathing is very much inter
fered with, more especially if, at the same time, leprous 
deposit occurs or ulcerates in or about the glottis, the 
epiglottis, pharynx, tongue, or mouth generally. The 
senses of smell and taste are then lost for ever*. 

The eyes, also, are sooner or later' attacked, lepro-
matous growth spreading from the- conjunctiva on to 
the cornea or into the anterior chamber, or originating 
in the iris or ciliary body. Ultimately this organ 
also is destroyed, and with it the sense of sight. 

Thus, in time, with the exception of that of hear
ing, one sense after another disappears. Ulcer's form 
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everywhere* from the breaking-down of the nodules 
or from injuries to the insensitive skin. The cervical 
arrd inguinal glands, owing to leprous infiltration, 
swell and perhaps suppurate anel become fistulous; 
the abdomen enlarges from h-prous, perhaps combined 
with amyloid, infiltration of the liver, anel there-
may be- diarrheca from amyloid disease of the in
testine, in additiorr to these troubles, if the; patient 
live, the nerve trunks are- attacked, and then the 
neuralgic, paretic, and trophic lesions of nerve 
leprosy are superadded. The lingers and toes ulcerate' 
and drop off, or they bee-one distorted anel atrophied; 
or the phalanges are absorbed, the hands and feet 
becoming reduced to useless stumps. A peculiar 
goat like smell is emitted by the ulcerating, decay
ing body. Altogether, the blind, lane, unhappy 
wretch—still retaining his intellect but devoid of 
every sense; except that of hearing, breathing with 
difficulty through a stenosed larynx, anel racked by 
neuralgic pains and irregular outbursts of fever-
cones to present, before* the inevitable de*ath from 
exhaustion occurs, a sadder-, more loathsome, and more 
repulsive picture than imagination could conceive 
Fortunately, in a large proportion of cases, the leper 
is mercifully carried etff by phthisis, pneumonia, or 
some intercurrent affection at arr earlier period, and 
before his disease could be said to have run its full 
course. 

NEIiVE LEPKOSV. 

Just as irr nodular leprosy, in nerve leprosy 
the* prodromic anel macular stages may be severe, 
or slight, or altogether absent. Usually, however, 
in nerve leprosy, much more- frequently than in 
nodular leprosy, the ulterior and more distinctive 
lesions are preluded by a long and.w ell-marked macular 
stage, during which large- areas of skin are occupied 
by erythematous (Fig. 45), by pigmented, or by 
vitiliginous patches. The ringed form of eruption 
is a very usual one1; a reel, congested, slightly elevated 
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and, perhaps, hyperesthctic border enclosing a larger 
or smaller area of pah', anesthetic, non-sweating in

tegument—the whole resembling somewhat one; of 
those extensive body-ringworms so common in natives 
of hot, damp climates, for which the-se rings are 
sometimes mistaken. Such eruptions may come and 

go, or they may be permanent, or they may spread 
and multiply during many years before the more 

distinctive and graver signs of nerve taprosy are 

evolved. 
A frequent and very distinctive symptom of this 

type of the disease, occurring often about this time, is 

the sudden appearance of bulla; (pemphigus leprostts) 
—one or more or a series of them —on the barrels, 

feet, knees, backs of thighs, or elsewhere. These 

bulhe vary in size from a pea to an egg. After a few 
days they rupture, exposing a reddish surface which 

presently crusts over, exfoliates, and finally turns 
iirto a pale, perhaps anesthetic, spot with a sharply 

defined, pigmented border. More rarely the site of 
the bulla ulcerates. Should similar bullae be formed 

in the neighbourhood of the first, the resulting ulcera

tions may unite into an extensive, probably superficial, 
serpiginous looking sore. 

A time comes when evidence of profound implica
tion of the nervous system, in the shape of severe 
neuralgic pains, formication, hyperesthesia, or anes

thesia, becomes more accentuated. The lymphatic 

glands enlarge, and there is often considerable fever 
and general distress. Hitherto, the most prominent 

symptoms have been the skin lesions. These mav 

remain or even increase ; on the other hand, they 

may in part or entirely disappear. But whether' the 

skin lesions increase or retrograde, evidences of pro
found implication of the peripheral nervous system 

now distinctly show themselves ; the neuralgic pains 

still further increase, and hyperesthesia, anesthesia, 

and various paresthesie, along with trophic changes 

in skin, muscle, and bone, the results of nerve de

struction, become the dominating elements in the case. 
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If at this stage the ulnar nerve where it passes 
round the internal condyle* of tie humerus be ex
amined, generally it will be found to be the seat of a 
fusiform swelling perhaps as thick as the little finger. 
Other nerves, such as the anterior tibial, the peroneal, 
more rarely the median, radial, brachial, and cervical 
nerves, especially where they pass over a bone anel 
lie close under the skin, can be felt to be* similarly 
swollen. Occasionally everr the smaller nerves, where; 
superficial, can also be detected hard and cord-like. 
At first these thickened nerves are tender on pres
sure, and the parts they supply may be the seats 
of hyperesthesia and acute neuralgia. By degrees 
the great thickening of the nerve trunks decieases 
somewhat, the hyperesthesia and neuralgia subside, 
and anesthesia, paresis, muscular- atrophy, and other 
trophic changes take their place. For a time the con
dition may fluctuate; the neuritis apparently may 
come and go with corresponding changes in the con
dition of the area subserved by the affected nerves. 
Sooner- or later, however, fibrotic changes ensue in 
the neural leprous deposits, and the nerve tubules 
ultimately atrophy and disappear. The nerve tissue 
is now irreparably damaged, anel trophic changes 
steadily advance. In other instances anesthesia 
comes on without neuralgic pains, without hyper
esthesia, without constitutional symptoms, without 
discoloration of the skin, the patient discovering its 
existence by accident. 

In nerve leprosy the anesthesia begins most com
monly in the feet, the thighs, hands, arms, forearms, 
and face. Later, and more rarely, it affects the 
trunk. The anesthesia, though associated with 
well-marked lesions of the larger' nerves, does not 
always, or even as a rule, coincide accurately with 
the anatomical distribution of their terminals ; a cir
cumstance which tends to show that the anesthesia 
is not always and simply the result of lesion of 
nerve trunks, but that it may be the effect of the 
destruction by the bacillus of the nerve terminals, 
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themselves; a suggestion which is strengthened 
by (derlach's discovery that in anesthetic leprosy 
the bacilli appear first in the skin around the nerve 
terminals, and only subsequently extend upwards 

to the nerve trunks. Another, and sometimes a 
very striking, fact in nerve leprosy is the symmetry 

observed irr the distribution of some of the* anesthetic 
areas. This symmetry is by no means invariable; 

in not a few cases, however, it is very perfect anel 
remarkable. 

At the outset the anesthesia in the affected 
patches may irot be absolute; it may also come and 
go; arrd it may be very superficial, deep pressure 
being for a long time appreciable. But whe-n the 

anesthesia becomes, as it were, settled in a part, it 
seems gradually to extend deeper into the tissues ; so 
that after a time it is absolute, and the parts may be 
pinched, incised, and even seared with fire, and the 

leper be absolutely unconscious of pain or even of 
being touched. 

Step by step with the progress of the anesthesia, 
atrophy of the subjacent muscles supplied by the 
thickeneel nerves proceeds. Along with the atrophy 
there is a corresponding distortion and a correspond
ing loss of power'. There is no ataxia or inco
ordination of movement—simply feebleness. Thus 

the forearm wastes, the grasp is weakened, the thenar 
and hypothenar eminences, and the interossei melt 
away, and the main-en-grifl'e or some such deformity 

is gradually produced (Fig. 46). Similar changes 
occur in the legs and feet, so that the power of 
walking is much impaired. The muscles of the; 
thighs ami upper' arms, the pectorals, anel the muscles 
of the face follow suit very much as in progressive 
muscular atrophy, only irr the latter disease; there 

is no superjacent anesthesia. 
In the affected nerve areas all the muscles are not 

simultaneously or equally attacked, so that, especially 
in the face, curious distortions may ensue. These 
facial atrophies, whether symmetrical or one-sided 

c c 
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in time produce a facies as characteristic of 
nerve leprosy as leontiasis is of nodular leprosy. 
Owing to muscular atrophy the eyes after a tiirre 
cannot be closed ; the upper lid droops, the lower 

lid becomes everted, and the eye itself may become 
fixed. At first, owing to exposure of the organ, 
there is lachrymation ; but by-and-by the secretion 
of tears dries up, the congested conjunctiva becomes 

cornified, the cornea ulcerates or turns leucomatous, 
and in the end sight is entirely lost. Ulceration 

often occurs in the mucous membrane of the nose, 

the septum being destroyed as in the nodular form ; 

the tip of the nose may then fall dowrr or be entirely 
lost. The lips, too, may become paralysed, thereby in
terfering with articulation and permitting the saliva to 

dribble from the mouth in a constant stream. Changes 

occur, too, in the mucous membrane of the mouth ; 

the gums may retract, exposing the maxillary bone, 
the teeth ultimately dropping out. Anesthesia of 

the tongue and buccal mucous membrane, and im
plication of the muscles of mastication may render 

eating and articulation very difficult. 

In time the skin of anaesthetic patches on the 

limbs tends to atrophy ; it loses its glands and hairs, 
and, in the end, may become so thinned and tense 

that it may actually burst into long cracks. The 
nails are not generally shed, but they become rough, 

or thinned, or atrophied into minute, hook-like 

appendages. 
Ulcers form over exposed parts of the hands and 

feet. They may penetrate and disorganise the joints 

' and thus often cause fingers and toes to drop off, one 

after another. Or, perhaps, an abscess forms around 

a phalanx, destroys the periosteum, arrd ultimately 

leads to loss of the bone. Or a sort of dry gangrene 

may amputate finger or toe. Or there may be a 

curious interstitial absorption of one or more 

phalanges, the shaft of the phalanx wasting more 

rapidly than the articulating surfaces. In any of 

these ways the fingers and toes are distorted or 
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destroyed. It is no unusual thing to see on a leper's 
hand a finger in which one or more of the phalanges 
have been thus got rid of without destruction of the 
fleshy part, or with only a general shrinking of this. 
Thus it comes about that a distorted, talon-like nail 
may crown a finger which is a mere stump ; or, the 
finger having been entirely absorbed, the nail springs, 
as it were, directly from the knuckle. 

Perforating ulcer of the sole of the foot, usually 
under the ball of the great toe or the heel, is a very 
common lesion in nerve leprosy. 

On the whole, the advance of this form of 
leprosy is much slower than that of the nodular 
variety. The average duration of the latter is from 
eight to nine years, of nerve leprosy about eighteen 
years. Often such lepers live much longer—twenty, 
thirty, or even forty years. As can readily be under
stood, the end of these cases is quite as sad and 
repulsive as that of nodular leprosy. Death seldom 
results directly from the disease itself; diarrhoea, 
chronic nephritis, phthisis, pneumonia, or bronchitis 
being, one or other of them, usually the immediate 
cause of death. 

MIXED LEPROSY. 

As already explained, in most cases of nodular 
leprosy trophic changes from implication of nerve 
trunks ultimately supervene. Similarly, though not 
so frequently, nodular infiltration of the skin may 

appear in the course of what originally seemed to be 
a case of pure nerve leprosy. In yet other cases 
nodular and nerve lesions concur from the outset. 
In one or other of these ways what is known as 
mixed leprosy is produced. The lesions are in no 
way different from those already mentioned, and 

therefore this form of the disease does not call for 
more detailed description. 

I'aI holo§?ica I anatomy. — Bacillus leprce. — 
The lesions of leprosy are the result, direct or in-
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direct, of the proliferation of the flacillus lepra in the 

tissues. This parasite (Fig. 47) in size, shape, and 

staining reactions closely resembles tie bacillus of 
tubercle. In length it is from half to two-thirds, and 

irr breadth about one-sixteenth the diameter of a 

blooel corpuscle. The ends of the* rod—which is 

always straight—are in marry specimens somewhat 

Fig. 47.—Bacillus lepra*, x 1(100 (Mitir ami llittiue). 

attenuated ; and in many instances—presumably in 

old bacilli—a moniliform arrangement of the proto

plasm, as if from spore formation or, according to 
Hanserr, from disintegration, can be detected. By-

some authorities it is said to possess a gelatinous 
capsule. In common with Bacillus tuberculosis and 

Bacillus smegma it retains carbol-fuchsin stains after-

being treated with mineral acids. It may be dis
tinguished from Bacillus tuberculosis by its staining 
more readily with cold weak solution ofcarbol fuchsin, 

and by being decolourised more e-asily with dilute acids ; 
by tie impossibility hitherto experienced of growing 
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it on the usual or on any culture media, and of 
inoculating it in man arrd the lower animals; by its 
tendency to occur in dense clusters and in greater 
numbers; and by its very generally being found 
inside cells or, according to Unna, in zooglcea masses 
in the lymphatic spaces. 

Specimens of the bacillus can be procured readily 
by excising a portion of a leproma—a proceeding, irr 
corrsequence of the absence of sensation in most 
tubercles, not usually much objected to by lepers ; 
or they may be obtained by including a succulent 
leproma in a pile clamp, slowly screwing up the jaws 
of the instrument so as to drive out the blood, prick
ing the now pallid leproma, and then collecting on a 
cover-glass the droplet of " leper juice " which exudes 
from the puncture. The juice may be spread out on 
the cover-glass, fixed, stained, and decolourised as 
for the demonstration of tubercle bacilli; or it may 
be examined fresh. Better preparations are made 
byT making with a small scalpel a minute incision 
into the compressed leproma scraping some of the 
tissues from the under surface of the skin, and smear
ing this with the juice on to the cover-glass. One 
must be careful to exclude the possibility of contamin
ation with Bacillus tuberculosis, with which lepers are 
often infected. 

If examined fresh, or if a morsel of leproma be 
teased up in water', the bacilli may be seen both 
inside and outside the cells and in active motion. 
Whether this motion is simply molecular, or whether 
it is vital, it is hard to say; probably the former, for, 
whilst osmic acid does not stop it, it is immediately 
arrested by the addition of viscid fluids, such as 
glycerine or albumin water. 

The bacillus is found in all primary leprous de
posits ; in the skin leproma—where it occurs in 
prodigious numbers ; in the meagre infiltration of the 
macular eruptions—where it is much more sparsely 
distributed ; in the early stage of leprous neuritis— 
where, also, it is present only in small numbers; in 
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the sperifie lesions of tie liver, spleen, testes, anel 

lymphatic glands. hi the blood-vessels it has been 
found in the endothelium and, eii'casionallv, free iir 

the blood or enclosed in leucocytes. It is abundant 
in the purulent discharge's from ulcerating lepromata, 

en- either forms of primary leprous infiltration. It has 

very rarely been found in the spinal cord or in the 
lungs. Tt is doubtful if it occurs in the brain, the 

intestinal tract, or in the kidneys, although the latter-

are preae to inflammation in leprosy. Tt is not found 

irr muscle, in bone, e>r in cartilage' ; anel it is not 

necessarily present in the seconelary trophic lesions of 
nerve leprosy, or in secondary inflammatory effusions. 

The leproma.—The young leproma presents a 

smooth, white, glistening section. W h e n the leproma 

is elder the cut surface* has a brown tint, and the 
morbid tissue may become, from fibrotic changes, 

harder1, or, from degeneration, softer. The specific 

le*sion of leprosy elifl'ers from that of tubercle, inas

much as it is we'll supplied with blood-vessels, contains 

no giant cells (Hansen), and never undergoes caseation. 

If hardened, cut, stained, decolourised, anel examined 

under the microscope, the leproma is founel to consist 

principally of small round cells about the size of a 

leucocyte, epithelioid cells, anel fusiform cells—the* 

two latter in increasing numbers with the age of the 

leproma. Tt can be seen that these cells have in

filtrated and partially dissociated all but the most 

superficial layer of the derma. It may be further 
observed that the cells are arranged for the most part 
in groups, generally around and near blood-vessels ; 

arrel that a very large proportion of them contain 

bacilli, some cells having only a few, whilst others 
are literally crammed with the organisms. Isolated 
bacilli are also found scattered through the prepara

tion, apparently free in the lymph spaces. The bacilli 
are never seen inside tbe nuclei of the implicated cells. 

Tn addition to the bacilli-bearing cells, and in

creasing irr number with the age of the lesion, a 

number of brown granular bodies, larger and smaller-, 
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which have been named " globi," -are to be found. 
These Hansen holds to be cells in which the bacilli 
have perished and become granular. It is to them 
that the brown colour of old lepromata is due. 

There has been considerable discussion as to the 
exact position of the bacilli as regards the lepra cells 
—whether they lie inside the cells or whether they 
are free. On the one hand, Unna holds that they 
lie free in the lymph spaces, and that they are never 
in the cells, the appearance of cell inclusion being 
produced by the zooglcea arrangement so common 
with bacteria. On the other hand, Leloir maintains 
that some of the bacilli are free, whilst others are 
inside the cells. A third set of observers, following 
Hansen, holds that the bacilli are almost invariably 
included within cells, the nuclei of which can readily 
be demonstrated surrounded by the parasites. 

Other lesions.—The histology of the infiltrated 
macula is practically the same as that of the leproma, 
the number of bacilli, lepra cells, and globi being 
proportionately fewer. In old macule, as in very 
old lepromata, the bacilli may be hard to find or 
entirely absent. In the anesthetic macule the 
terminal nerve fibres are degenerated. 

As the fusiform thickening of the larger nerve 
trunks in nerve leprosy is a secondary inflammation, 
bacilli may not always be found in it, although at the 
very commencement of the nerve disease bacilli, both 
in cells and, according to Leloir, free between the 
nerve tubules, are present and may even lie in the 
nerve tubules themselves. In time the affected nerves 
become mere fibrous cords destitute of nerve tubules. 

The anatomy and histology of the various trophic 
lesions are such as are found in other examples of 
destructive neuritis, and are in no way peculiar to 
leprosy; they do not, therefore, call for description 
here. 

In nodular leprosy the liver and spleen are the 
subjects, in many instances, of a peculiar infiltration 
which, in well-marked examples, maybe visible to the 
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naked eye. Fine yellowish-white clots and streaks 
are seen tei occur irr the acini of the former. These 
(bits anel streaks consist of new growth irr which 
bae-illi abound ; according to Leloir, the parasites are 
never found in the hepatic cells themselves. 

In all cases of nodular leprosy the testes atrophy 
and undergo fibrotic changes, bacilli and globi being 
found both in and around the tubules, free and in 
cells. 

In all forms of leprosy the lymphatic glands ap
pertaining to parts in which leprous de-posit is present 
are* characteristically affected. They are swollen arrel 
hard, and on section the gland tissue is seen to have 
a yellowish tinge from an infiltration which contains 
numerous bacilli and globi. 

Albuminoid disease of the alimentary canal, liver, 
and spleen, and nephritis occur in a large proportion 
of the cases of nodular leprosy. 

Diagnosis.—The touchstone in all doubtful cases 
is the presence* or absence of anesthesia in some skin 
lesion, or in some skin area. Anesthesia is rarely 
absent in leprosy ; generally, in the implicated spots, 
it is complete, or nearly so. It should be particularly 
sought for towards the centre of macule, in the pale 
patches left after the fading of former macule, in the 
hands and feet, and iir nodules of some standing. In 
no other skin disease is definite anesthesia a symptom. 
Vitiligo or leucodermia—sometimes called white- lep
rosy and by the vulgar very generally regarded as 
true leprosy—bears a certain resemblance to the pale 
post-macular patches referred to ; not to mention other 
features, the absence of anesthesia in leucodermia at 
oirce settles diagnosis. 

Further assistance may sometimes begot in doubt
ful cases from the fact that leprous spots rarely 
perspire. A hypodermic injection of pilocarpine is 
of use* in bringing out this point. 

The sensory and trophic lesions of syringomyelia 
might be mistaken for nerve leprosy7 ; but the general 
history of the case, the history or presence of macular 
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eruption, of thickened nerve trunks, and of enlarged 
lymphatic glands iir leprosy, arrd their absence in 
syringomyelia, are mostly sufficient to establish a 
diagnosis. 

It is hardly necessary to point out the diagnostic-
marks of leprosy as against syphilis, erythema multi
forme, erythema nodosum, lupus vulgaris, lupus 
erythematosus, psoriasis, eczema, lichen planus, 
keloid, body-ringworm, erythrasrrra, pityriasis versi
color, elephantiasis arabum, etc. Mistakes can 
scarcely be made unless from carelessness, or by some
one completely ignorant of the nature, history, anel 
symptoms of these diseases. 

Tn approaching the diagnosis of skin eruptions, 
localised pareses, muscular atrophies, anel anesthesia 
in patients living in, or corning from, a country in 
which leprosy is endemic, the possibility of their being 
attributable to this disease must be borne in mind. 
if doubt exist, and it be found feasible, search 
should be made in eruptions or in thickened nerves 
for the bacillus. If this be found the diagnosis of 
leprosy will be infallibly established. 

Prognosis.—Complete recovery is an event so 
rare in leprosy that, though it may be hoped for, it must 
not be expected. Recovery fronr the actual disease 
itself—that is, in the sense that fresh leprous infiltra
tion may cease to occur, and old infiltration may be 
absorbed, and that the bacilli may die out—is perhaps 
the rule in nerve leprosy ; but the effects of the leprous 
process are generally permanent, the trophic lesions 
resulting fronr nerve destruction being irremediable. 
Such cases may live, however, for many years—thirty 
or forty—and die of some other disease ; at best, they 
are but mutilated specimens of humanity. 

Nodular leprosy is usually a much more acute 
disease than nerve leprosy, sapping the strength and 
general health much more effectually and more quickly. 
It rarely runs its full course, death being brought 
about by some intercurrent disease, such as, and espe
cially, phthisis, nephritis, albuminoid degeneration of 
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the alimentary tract, dysentery, stenosis of the larynx, 
and pneumonia. It may prove fatal as a sent of 
galloping leprosy within a year even of its first 
declaring itself. 

/Etiology.—Age.- -It is open to question if lep

rosy has ever been seen in the betus. It has once or 

twice been reported in the newly-born. < 'a-es are 
also on record of its occurrence as early as the first 
and se-cond years of life ; such, however, are* quite ex

cept ioiral. Leprosy is extremely rare before; the fifth 
or- sixth year-. In the great majority of instance's 
the elisease begins between the tenth anel thirtieth 
year. It rarely commences after forty, although it 
has been known to begin up to, and even after, 
seventy. 

Sex ; occupation ; social and hygienic conditions.— 

Apart from the associated social conditions as afford
ing opportunity for contagion, sex seems to have 
little bearing on the liability to leprosy. The same 
may be said of occupation, anel social and hygienic 

conditions in general. Very probably bad food aire] 
bad hygienic circumstances have iir this, as in most 
germ diseases, a predisposing influence ; but they 
certainly cannot create a lepra bacillus and leprosy, 

any more than they can create an aearus and itch. 
This is abundantly shown by the absence of leprosy 
at an earlier period hi countries in which, without 
alteration irr the food or other hygienic conditions, 
the susceptibility of the natives to the disease was 
subsequently proved by its rapid spread on being 
introduced from without, e.g. the Sandwich Islands 
and N e w Caledonia; anel, also, by the disappearance 
of the elisease, irr other instances, under the influence 
e>f the segregation and isolation of lepers, without any 
concurrent material alteration in food or other circum
stances, e.g. Scotland, Ireland anel most European 

countries. 
Climate.—Climate can in no way be considered a 

cause of leprosy, for leprosy exists in all climates and 
in all latitudes. But it does seem to have* some 
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influence in determining, to a certain extent, the type 
the disease assumes. It would appear that the nodular 

form is more common in cold, darrrp climates ; the 
nerve; form in warm or dry climates. 

The lepra bacillus.—Hansen remarks, "There is 
hardly anything on earth, or between it and heaven, 

whicb has not been regarded as the cause of leprosy." 
However true this remark may be as regards times 

prior to Hansen's discovery, we are now practically 

certain that the lepra bacillus is the cause of leprosy. 
The only gap in the evidence, otherwise conclusive, 

lies in our present inability to cultivate the bacillus, 

or to convey it by inoculation or otherwise to the 
lower animals, or, perhaps, to man himself. 

Many attempts have been made to communicate 
leprosy to man by inoculation, but hitherto, with one 

questionable exception, all have failed. A Sandwich 

Islander, apparently at the time free from leprosy, 
was inoculated from a lepra tubercle. Within a 

month he had symptoms of leprous neuritis ; two 
years later he was a confirmed leper; and in six years 

from the date of the inoculation he died of leprosy. 

Unfortunately the subject of the experiment was a 

native of a country in which leprosy was extensively 

endemic ; and besides, he had lived among lepers—in 
fact, members of his family were lepers. However 

possible it may be that the bacillus in this instance 

had been communicated by the inoculation, the circum
stances in which the experiment was made, and the 

unusual shortness of the incubation period, are against 

its being regarded as conclusive evidence of the 

inoculability of the disease. 

To bridge over temporarily this important gap in 

the evidence, we have to fall back on the close analogy 

that subsists between Bacillus leprce and Bacillus 

tuberculosis, the leproma and the tubercle, leprosy and 

tuberculosis. In consideration of this and other cir

cumstances, it is generally conceded nowadays that 

Bacillus lepree, is the cause of leprosy, just as Bacillus 

tuberculosis is the cause of tubercle. Authorities 
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differ, however, as to the way in which the bacillus 
is acejuired. 

How acquired.—It is absurd to suppose that an 
organism, no matter how humble its place in the 

scale of life, can originate de novo; such a hypo
thesis may be at once dismissed. Disregarding this, 

we have to consider two principal views as to the 
way in which the bacillus is acquired—heredity and 
contagion. 

Heredity. — From the fact that it tends to run in 

families and that in certain instances it assumes the 
appearance of atavism, leprosy, until the Bacillus leprie 
was discovered, was almost universally- as it still is 
by some—believed to be a hereditary disease. That 
this belief, in the same sense as that tubercle may be 
said to be hereditary, was well founded is epiite 
possible ; that is to say, that certain physio-patho

logical qualities predisposing to leprosy may be 
inherited. But since the discovery of the bacillus it 
is impossible anyT longer, if we properly consider it, 
to believe that the bacillus itself, and therefore the 

elisease it causes, can be hereditary in the scientific 
sense of the word "hereditary." Physiological 
peculiarities and susceptibilities may, but parasites 

cannot, be inherited. It is true the ovum may be 
infected by a germ, as in syphilis ; but infection is not 
heredity. That the ovum can be infected at some 

stage of its existence by the lepra bacillus is proved 
if it be true that children have been born with the 
lesions of leprosy on them. But because leprosy is 
common in the descendants and blood collaterals of 
lepers, this is no proof of ovum infection in every, or 
perhaps, irr any case ; for family liability is quite as 
explicable by a hypothesis of contagion or outside, 
infection as by a hypothesis of inherited infection. 
Not only may the individuals of a family inherit a 
family predisposition of susceptibility to the; bacillus, 
but, as a family, the members of it are generally at 
one time or another closely associated, exposed to the 
sane hygienic influences, liable to communicate by 
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contact with each other each other's parasites, or to 
acquire the parasites latent in their common sur

roundings. Because the members of a family simul
taneously, or one after another, contract scabies, or 
ringworm, or typhoid, no one supposes on this account 
that any of these diseases is hereditary. 

Without absolutely denying the possibility of 
ovum infection, the probability is that such an event 

is very rare. The age at which leprosy usually 
appears is against such, a supposition. The latency 

of a germ for twenty, thirty, forty, or even seventy 
years is an extremely improbable thing and without 

parallel in pathology. Atavism, or, rather, the appear
ance of atavism, frequently met with in leprosy, 

is also against such a supposition ; for, although we 
can understand infection of an ovum by a leper 

parent, we cannot understand the transmission of a 
germ from a grandparent to a grandchild through 
a parent who is not, never was, and who may 

never become, a leper. .Such a thing would imply 

proliferation of the bacillus in the parent without 
pathological evidence of its presence. 

Even admitting that leprosy is sometimes trans
mitted by ovum infection, this method of transmission 

cannot be the only one, or even a common one, for 
many lepers have no leper ancestors; and, as is well 

known, the healthy European, coming from a country 

in which leprosy has not been seen for generations, 

may acquire leprosy on visiting a country in which 
the disease is endemic. 

If leprosy be communicated generally, or even 
sometimes, by parent to child by heredity, how 

explain the striking fact, brought out by Hansen, 

that of the numerous offspring of 130 Norwegian 

leper's who emigrated to America not one has become 

a leper? Or, again, the equally well attested fact that 

children sometimes become lepers first, their parents 
afterwards ? 

Another powerful argument against the doctrine 

of heredity is the circumstance that lepers become 
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sterile early in the disease. From this it is evident 

that unless the ranks etf leprosy are recruited in some; 

other way than by heredity the disease would in
evitably die out irr one, or at most, two generations. 

From considerations such as these the view that 
leprosy is a hereditary disease has now few adherents 

armmg the well informed. 

Contagion. -The best authorities believe that 

leprosy is propagated by contagion and only by 

contagion. Tin; sane unanimity of opinion does not 

obtain as to the particular way in which, or medium 

by which, the- contagium is applied ; but that it passes 

directly or indirectly from the infecting leper to the 
infected, nearly all are agreed to regard as being 

practically proved. The principal facts and considera
tions on which this important conclusion is founded 
are as follows :— 

leprosy is a germ disease-, and therefore it cannot 

originate de novo. It must come from a pre-existing 

germ whose habitat may be air, soil, water, plant, 

beast, food, or man. That the habitat of the infect

ing germ is man is rendered in the highest degree 

probable by the fact that the; germ is found iir the 

human tissues and hitherto nowhere else ; arrd by the 

fact that leprosy has never been known to appear on 

virgin soil independently of the prior advent of a 

leper. W h e n a leper settles down in virgin country, 

after a time cases of the disease* crop up among his 

companions anel immediate neiglibentrs. Some of 

these newly-made lepers, proceeding to a different 

part of the country, in time become centres for 
other groups of cases. Thus in the early history of 

the introeluction of leprosy into a virgin country—as 
N e w Caledonia - the spread of the disease from 
individual to individual, arrd from place to place, can 

be, airel has been traced. 
In further proof it can be advanced that not 

only may a native of a non-leper country acquire the 
disease on visiting a leper country, but he may also 
communicate the elisease to others, his countrymen, 
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case in Eastern cities, to keep shops, or to handle 
food or clothes intended for sale, to wander about the 
country as pedlars or mendicants, to hire themselves 
out as servants or prostitutes, or to freepient fairs 
and public places. All lepers in the ulcerative stage; 
of the disease, when it is to be presumed that myriads 
of bacilli are being constantly given off from their 
sores, should be still more scrupulously isolated, their 
discharges, clothes, and dressings being systematically 
destroyed or disinfected. A child born of a leper 
should at once be removed from the diseased parent, 
and, if necessary, cared for at the public expense. 

If laws were enacted to give effect to such common-
sense precautions, and if thess laws were faithfully 
carried out, the best results might be looked for. 
heprosy is feebly contagious, or rather, the conditions 
for successfirl contagion rarely recur ; so rarely, that 
it is more than probable that under such a modified 
system of segregation and isolation as that indicated, 
they would recur so seldom that the disease would 
rapidly die out. 

Vaccination.—It has not been actually proved 
that leprosy can be communicated by vaccination, 
although there is some evidence in favour of such a 
supposition. But, although this has not been proved, 
it is an obvious and very desirable precaution, in 
countries in which the disease is endemic, to take care 
that the vaccinifer is not only not the subject of actual 
leprous eruption, but, also, that he or she comes from 
a family and community free from leprosy. A n 
apparently healthy vaccinifer may contain lepra 
bacilli in a latent state, be, in fact, a potential leper 
capable of communicating the disease. 

Treatment.—Scrupulous and systematic atten
tion to personal and domestic hygiene and cleanliness ; 
frequent bathing and the free use of soap ; frequent 
changes of underclothing; good food; fresh air ; 
light work; the avoidance of over-strain, fatigue, 
and of exposure to bad weather; these things are all 
of prime importance in the treatment of leprosy, 
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anel shoulel be insisted on. It has been found that 
most lepers on being placed in favourable hygienic-
conditions improve, at all events for a time, and that 
in a small proportion the elisease by these' means may 
sometimes be* actually arrested. Furopeans who have 
contracted leprosy in the tropics, almost invariably 
iinelergo temp miry improvement on return to the 
more bracing climate and more nutritious diet of 
their native lands. 

Many drugs have been regarded, from time to 
time*, as being more or less of the nature* of specifics 
in the treatment of leprosy. But, though some of 
these drugs appear for a time to do good, and in con
sequence acquire a certain degree of popularity, 
hitherto all of them, one after another, have sooner 
or later fallen irrto disfavour. There is no good 
reasorr to think that any known medicinal substance 
is really a specific for leprosy, in anything approach
ing the sense that mercury and iodide- of potassium 
are specific in syphilis. One is very apt to be 
deceived in estimating the value of a drug irr leprosy. 
The leper applies for treatment generally dining, or 
soon after, one of the periodical exacerbations of the 
disease, and when the nodules and other eruptions 
are active and well pronounced. In the natural 
course of events, and without treatment of any 
description, especially if the patient be placed under 
favourable hygienic conditions, these acute manifesta
tions tend to become quiescent, and the; disease* tem
porarily to ameliorate. Observer's are too apt to 
attribute this natural and temporary amelioration to 
whatever drug the patient may happen to be taking 
at the time. Moreover, in judging of the value of 
any drug in leprosy, it must be remembered that the 
disease may be arrested spontaneously, or even be 
recovered from, and that without the use of any drug 
whatever. 

(Iiaulmoogra oil, in closes of from two to terr up 
to forty drops or more, according to tolerance, three 
times a day, together with inunction of the same 
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drug mixed with some oil, is a favourite* remedy with 
Fnglish practitioners. Such lepers as can assimilate 
large closes of this drug appear to derive benefit. 
Sandwith has reported (Jotiru. of Tropical Medicin0,, 
1900) a case in which marked benefit followed per
sistent hypodermic administration of chaulmoogra. 
I have a leper at present under m y care who, in 
addition to 70 minims of chaulmoogra three times 
a clay by the mouth, receives a hypodermic injection 
daily of one drachm. The improvement in this case 
is very marked. The bacilli, however, are just as 
abundant in the nodules as before treatment began, 
and there is no alteration in the appearance of the 
bacilli. Curjuri oil, once in favour, seems to have 
been abandoned. 

Unna claims to have cured several cases by the 
internal administration of ichthyol in im-teasing doses, 
combining the internal medication with vigorous 
rubbing of the arms and legs twice a day with pvro-
gallic acid (10 per cent.) in lanolin, anel the cheeks 
and trunk with chrysophanic acid (10 per cent.) in 
lanolin ; at the same time applying to the forehead 
and chin a plaster of chrysophanic and salicylic acids 
with creasote, changing the plaster every day. The 
treatment is continued for a month, anel is then 
followed by a course of warm baths before being 
resumed. 

Tuberculin has also been tried. It produces a 
local and a general reaction, which is sometimes 
curiously delayed for one or two days. So far from 
doing good it seems to aggravate the disease, causing 
fresh eruptions, and, also, causing bacilli to appear in 
the blood. 

Dr. Radcliffe Crocker has recorded (Lancet, August 
8th, 1896) two cases of leprosy in which great im
provement followed weekly hypodermic injections of 
one-fifth of a grain of perchloride of mercury. 

Iodide of potassium aggravates leprosy if given 
in full doses; it not only affects the general health 
prejudicially, but it causes fresh eruptions to appear. 
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Danielssen regards salicylate of soda, combined 

with cod liver oil, epiinine and iron, good food, and 

good hygiene*, as the best treatment for leprosy. 

H e claims for the salicylate, if commenced within 

the first few months from the appeeraine of tin-

disease, that it setnietimes effee-ts a cure. H e begins 

with fifteen grains, four times a day, and gradually 

increases the dose during six months or a year. 

I have lately tried thyroiclin irr a case1 of nerve 

leprosy. The patient has improved marvellously 

during the three years he has taken it. 
O e 

Hydroxylamin, emrophen, naphthol, salol, methy
lene blue, and aristol have also been tried teeently; 
the results have not proved encouraging. 

Nerve stretching, with or without nerve splitting, 
has been strongly advocated (McLeod) for the cure 

of leprous neuralgia, anesthesia, muscular atrophy, 

and either trophic lesions. At the* best tley carr 

benefit the1 head lesion alone, anel that but tempo
rarily, anel only irr the- earlier stages of the leprous 

neuritis before the* nerve; has undergone; fibrous 
transformatiem. 

In the care of leprous nodules spreading on to 

the cornea and threatening to interfere with the line 
of vision, Broeckmanii has shown that the extension 

of the leproma may be arrested by division of the 

cornea on the pupillary side of the lesion ; it is found 
that the bacilli do not traverse the* cicatrix. Tarso-

liiaphy for ectropion of the* lower lid ; iridectomy for 

iritis, or synechia' ; tracheotomy for laryngeal stenosis; 

and necrotomy for bone disease, may sometimes have 
to be performed. Holder strongly recommends ampu

tation for perforating or other forms of ulceration ; 

the general health is much improved by the removal 
of sueii sources of reps is. The existence of leprosy 

does not materially interfere with the success of 

surgical operations. I once removed an enormous 

elephantiasis of the scrotum from a confirmed leper ; 
the presence of the leprosy did not prevent sound 

healing of the extensive operation wound, the man 
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making a good recovery so far as the operation was 
concerned. 

If only one tubercle, or one limited lepra macula 
is present, and there have been no constitutional 

signs of a general invasion, it is advisable to excise 
freely the affected spot. It is just possible that in 
this spot we may be dealing with the primary lesion of 
leprosy—the point of invasion—and that as yet the 
disease is limited to this. At all events, to excise 

this can do no harm ; and in face of the terrible fate 
which is otherwise in store for the victim of this 

infection, it would be wrong to withhold any possible 

chance of escape, however small, such a trifling 
operation might afford. A case has been recorded 

(Arch, de Aled. Exper., 1st Jan., 1895) in which 
a child, twenty-seven months old, presented on one 

temple a minute, red, anesthetic spot which, on 
microscopic examination, proved to contain lepra 

bacilli. The child's brother was a confirmed leper. 

Six months after the discovery of the spot it was 
excised and the wound cauterised. This was done in 

October, 1893 ; in April, 1894, the child showed no 
signs of leprosy. 

As already mentioned, the occurrence of acute 
disease may cause absorption of leprous deposit. 

This has been more particularly observed after 

erysipelas. It has accordingly been proposed to treat 

leprosy by inoculations of the erysipelas streptococcus, 
or by injections of the filtered toxin obtained from 

cultures of that organism (Impey). 
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CHAPTER XXIX. 

YAWS (FRAMBeESIA). 

Definition. —Yaws is a contagious, inoculable dis

ease characterised by an indefinite incubation period 
followed usually by fever, by rheumatic-like pains, 

and by the appearance of papules on the skin, which 
generally develop into a fmrgating, granulomatous, 
encrusted eruption. It runs a chronic course ; is 
mostly protective against a second attack ; and, to a 
certain extent, is influenced by mercury and potassium 

iodide. 
•Ueo^raoliical distribution.—Yaws is widely 

diffused throughout the greater part of the tropical 
world. In certain places it is very common—as in 

tropical Africa, particularly on the west coast ; in 
many of the West India islands; irr Ceylon, where 
it is one of perhaps several diseases included under 
the; term parangi ; in Fiji, where it is known as coko, 
in Java ; irr Samoa; and in many of the islarrds of the 
South Pacific. It is difficult to say to what extent it 
ecxists in India; some deny its presence there altogether', 
but recent observations show that it does occur there 
to a limited extent. Powell (Ind. Afed. Gaz., Sept., 
1891, the Brit. Journ. of Dermal, No. 98, Dec, lN'.Hij 
has recognised and described it as occurring in Assam. 
Barker, of Borneo, has recently shown that the skin 
disease of the Eastern peninsula, described by Brown 
(firif. Journ. of Dermal., NO. 33, vol. v.), under the 
name of fiurru, as being common in parts of the 
Malay peninsula, is yaws. If yaws occurs irr China, 
it is certainly rare there*—at all events on the coast. 
In some of the- West Inelia islands, and iir Fiji, almost 
every child passes through au attack. In the latter, 
according to Daniels, those children who do not 
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acquire the disease in the ordinary way are inoculated 
with it by their parents, who regard an attack of yaws 
as air occurrence more or less necessary and whole
some. Nicholls (Report on Yams, Blue Book, 1894) 
has made a careful and admirable study of West 
Indian yaws. His inclination is to look upon parangi, 
coko, and similar Asiatic and Pacific island diseases 
as specifically different from the Africau and West 
Indian disease. Daniels, however—a most accurate 
observer, who has had extensive experience both in 
Fiji and in British Guiana—shows very clearly that 
in both places the diseases are identical. Probably 
the view that certain forms of the parangi of Ceylon 
are not yaws is likewise incorrect. 

It is impossible at the present day to settle the 
point, but it seems probable that yaws was originally 
an African disease, and, so far as America anel the 
West Indies are concerned, that it was introduced by 
negro slaves. In the days of West Indian slavery 
the specific and infectious nature of yaws was 
thoroughly recognised. The planters from com
mercial, apart from other, considerations, by institut
ing yaws houses and other repressive measures, 
took much trouble to keep the disease under. Since 

emancipation has permitted the West Indian negro 
to revert to some extent to the state of savagery 
from which he had partly emerged, yaws has again 
become very prevalent, and is now a principal and 

loathsome feature in the morbidity of these islands. 
Symptoms.—The initial fever.—In yaws there 

is an incubation stage of very variable duration—two 

weeks to six months *—the appearance of the cha
racteristic eruptions being preceded by a certain 
amount of constitutional disturbance. The intensity 
of the general symptoms varies within wide limits. 
Sometimes they are hardly perceptible, and are not 

*Paulet, who inoculated fourteen healthy persons with yaws, 
found the first lesion in from twelve to twenty days ; Charlouis, in 
twenty-eight inoculations observeel a papule at the site of inocu
lation after fourteen days. Naturally acquired yaws is reputed to 
have a longer incubation period than the inoculated diseases. 
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complained of; usually then* is well-marked malaise 
with rheumatic pains. < )ccasionally tbe-re is severe ei-
stitutional disturbance, lasting for about a week, with 
rigor, smart fever—100 to ft).") —persistent be-ad-
ache, pains—worse at night—in the long bones, joints 
and loins, and sometimes gastric disturbance' and 
diarrhea. During the decline of these constitutional 

symptoms the eruption appears. 
Static of f'urfuraceous desipniination.—The skin 

becomes harsh and dry, loses its natural gloss, and 
here and there patches of light-coloured, very fine 

furfuraceous desquamation, best appreciated with the 

aid of a lens, are formed. These patches are mostly 

small and circular; occasionally they are oval, irregu

lar, or form rings encircling islets of healthy skin. 

Their extent and number are very uncertain. They 

are scattered irregularly over limbs and trunk ; occa

sionally they may be almost confluent, the patches 

coalescing anel giving rise to an appearance as if the 

entire skin hadbeen dusted over with flour. On the 

other hand, this furfuraceous desquamation may be so 

slight as to be overlooked. In other instances it may 

be°very marked; the heaping up of desquamating 

epidermic scales producing white marks, very evident 

on the dark skin of a negro or Oriental. 
This patchy, furfuraceous condition of the skin 

occurs not only at the early stages of yaws, but it may-

persist throughout tbe* attack, or reappear as a fresh 

eruption at any period of tbe disease. 
The ijaic * (Fig. 48).—When the furfuraceous 

patches have* been in existence for a few clays minute 
papules appear in them. Describing these papules, 

Nicholls remarks that, in examining them with a 
lens, " they are seen to be apparently pushed up 
from the rete; malpighii through the horny epidermis, 
which breaks over their summits and splits in radi
ating lines from the centre, the necrosed segments 

curling away from the increasing papule. W h e n 
tl„- papules' become about a millimetre in height 
and breadth, a yellow point may be observed on the 
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summits . consisting not of a drop of pus under 
the epidermis but of a naked, cheesy-looking 
substance, which cannot be wiped away unless undue 
force be used. Frequently a hair will be observed 

issuing from this yellow substance, thereby indicating 
that the hair follicles are the centres of the change 
going on." This eruption may persist during the 
entire attack, or it may appear at any time during 

the course of the disease. W h e n extensive and 
occurring late, it indicates a protracted attack. 

The papule, having arrived at this stage, nray 

either cease to grow, the apex becoming depressed, 
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cupped, and lined with the yellow cheesy material 

allueled to ; or it may get on, increasing in size, to the* 

formation of the typical yaw. In the latter case* the* 

lesion gradually grows into a rounded excrescence*, 
the yellow material at the top widening out so as to 

form a complete cap encrusting the little tumour. 
The yaw so forme-el may be no larger than a split pea ; 

or it may attain the breadth of a crown piece. The 
smaller tumours are- hemispherical; the larger are more 

flattened or even depressed at the centre, possess
ing everted, somewhat overhanging, rounded edges. 

Occasionally, though rarely, a big yaw may ineluelc* 
an area of sound skin. S«*veral yaws may coalesce, 
and together cover a large and irregular surface, as an 
entire cheek, a popliteal space*, or the dorsum of a 
foot. In the case of these large yaws, the surface of 

the growth is apt to be* irregular arrd fissured. The 
neighbourhood of the mouth anel anus are favourite 
sites for coalescent yaws ; in such situations the* 
moisture of the parts softens anel removes the crust 
wholly or in part, so that the surface*, in addition to 
being fissured, may be more or less bare, sodden, and 
fungi tie! 

The crust which caps and encloses an uninjured 
yaw is yellowish, granular, blotched with blood stains 

and encrusted dirt. At first the crust is somewhat 
moist, but gradually it becomes dry, brown, and 
black even. The crusts are firmly adherent, requir
ing some force to remove them ; a proceeding which, 
though painless, may entail a little oozing of blood. 
Deprived of its crust the; little* swelling is seen to be 
red in colour, and generally smooth and rounded orr 

the smface. According to size, it stands out any
thing from one-eighth tei six-eighths of an inch above 
the* surrounding healthy skin. Immediately after' 
removal e>f the crust the exposed surface* begins to 
] our out a pale1, ve-llowish-giey, viscid fluid, which 
soon becomes inspissated, rapidly forming a fresh cap 
to the yaw. Pus, unless as a consequence of irrita

tion, is not, as a nile, found under the crust. 
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Although the formation of the papules and yaws 
is attended with much itching, the yaw itself is not 
at all sensitive; the tumour may be touched with 
acid even with impunity—a diagnostic point of some 
importance. 

The yaw usually attains its maximum develop
ment in two weeks; for several weeks longer it 
remains stationary before beginning to shrink. The 
crust then thins, shrinks, darkens, separates at the 
periphery and at last falls off, disclosing at the site 
of the former fungating mass a slightly thickened 
(pale—Nicholls, hyperpigmented—Daniels) spot of 
fairly sound skin. 

Ulceration.—Such is the normal process of evo
lution and involution of a yaw. But it sometimes 
happens that the tumours, in place of becoming 
absorbed, break down and ulcerate, the ulceration, 
however-, being confined to the yaw itself. In other 
instances ulceration goes deeper and extends circurrrfer-
entially, giving rise to extensive sores with subsequent 
cicatricial contractions. Such ulcerations may or may 
not be encrusted. With the development of the 
deeper and wider forms of ulceration, the typical 
lesions of yaws may elisappear for a time, or perhaps 
permanently. In the latter case the ulcers are said 
not to be infective, and do not communicate yaws ; 
they are, therefore, to be regarded rather as compli
cations or, it may be, sequele. Such ulcers may 
persist for years. Ulceration, according to Nicholls, 
occurs in about 8 per cent, of cases. 

Onychia.—Yaws may occur around or under a 
nail and give rise to a troublesome form of onychia. 

Foot yaus.—When a yaw develops on the sole of 
a foot, in consequence of being bound down by the 
dense and thick epidermis it causes much suffering. 
Spreading laterally under the thick, leathery, and 
unyielding epidermis, it may attain a large size. 
After a time the epidermis over the growth gives way, 
splitting in a radiating fashion. Pressure being thus 
removed the yaw fungates, and suffering diminishes. 
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A cracked scaly conelition of the hands and feet, 
sennet ines persisting for veers, is ret unusual in 

negroes, and must not be confounded with yaws, 

although not infrequently the two conditions co
exist.* 

Iltstribalton. -The yaws may be scattered over 

the whole body ; or the crop may be limited to one 

or two growths; or they may be con fin eel to a cir

cumscribed region of the skin. Thev are commonest 
-en exposed purls, on the anterior surface of the body, 
and on parts espe dally liable to injury, as the feet 
and legs. The')' are* nest frvipieiitly found on tin* 
lower extremities ; rarely on the scalp, and still 

more rarely iir the axilla'. Thev are hardly ever 
seerr on mucous surface's unless about the lips, around 
the; angles of the* mouth, and in the* nostrils, where 
they often form clusters. 

Dura/ tan nut recurrences.—Yaws lasts for week's, 

months en- years, its duration deqtendingon the general 
health, idiosyncrasy, hygienic conditions, and the 

treatment employed. Alibi cases in healthy sub
jects finish in about six weeks. In other insfames, 

especially in the debilitated, the disease- runs on for 
months, successive crops of eruption being evolved. 
Sometimes these recurrences may ship short at the 

T' In tin* course of time the- West Indian IK-L;C<H-.S have adopted 
a pe'ceilini1 jargon a mixture of French, English, ami Spanish---
to eh'signatr the various manifestations of yaws. The scaly 
patches aie known in some of the islands as "pian dartres," in 
Jamaica as ''yaws caeca " ; the papular stage of eruption as 
"pian gratelle": when the papular eruption occurs as a late 
symptom, it may be called, "pian charaili,"' or " geiinca-ceein 
yaws." The developed yaw is sometimes known as " bouton 
pian." "Tubboes," "tubba," " crabs," " erappox," "erahes," are 
expressions applied tee the painful manifestations on the soles 
of the feet. Forms of clironie dermatitis on hands and feet are 
called " elartivs," " tultboe,"' "crabs,1' " dry tulibocs " : or where 
exuelatiem ge.es em between cracks in sobs or palms, "running-
crab yaws." A large persistent yaw is sometimes known as the 
" mother," or "grandmother,"1 or " mama-pian " ; smaller yaws 
as "daughter or "grand-daughter" yaws. Yaws which shovv 
themsclvcs seme time after the elisease appears tee have subsided 
are called " m e m b a " (remember) yaws. Yaws coalescing in the 
form of a ring are called " ringworm " yaws. 

http://ge.es
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stage of desquamation, or at the papular stage, or 
they may proceed to the formation of typical yaws. 
The recurrences are usually preceded by feverislnress, 
pains in the bones and joints ; an I the successive 
crops may either be limited and partial in their 
distribution, or they may be general, Irr Fiji, Daniels 
states, the average duration of an attack of yaws is 

about one year. 
The general health. — With the exception of 

during the initial fever, or during one of the recur
ring febrile relapses, the general health is not as a 

rule affected. Occasionally there is debility and 
cachexia; or there may be enlargement and tender
ness of the lymphatic glands. In other instances the 
rheumatic pains are a principal feature and may be 

very severe. 
Persistent yaws.—That yaws sometimes effects a 

permanent hold is shown by the persistency with 
which they occasionally continue to recur during 
many years. In such cases the lesion has always 
the characters of a true yaw, and cannot be regarded 
as a " secondary " or " tertiary " manifestation in 
the sense in which these terms are applied to the 

late lesions of syphilis. 
Question of sequelce.—Mention is often made of 

nodes, of gummatous-like thickenings, and of punched 
out and serpiginous ulcerations in connection with 
yaws. Most recent authorities regard all such 
phenomena as being generally the results of an inch-

pendent, though concurrent, syphilitic infection. 
It sometimes happens that an individual who, 

years previously, passed through an attack of yaws 
is affected with destructive ulceration of the soft 

palate, or of the mucous membrane and cartilage of 
the nose. Opinions differ as to the true relationship 
between this special type of ulceration and the 
antecedent yaws; some holding that it is a later 
manifestation of yaws, others regarding it as purely 

the result of an independent syphilitic taint. As 

regards the West Indies the question is one which, 
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considering the great frequency of both acquired and 
congenital syphilis there, it is hard to decide. 
Daniels says that in Fiji, where- syphilis is unknown 
among the natives, the-se destructive ulcerations of 
palate and nose, together with a skin affection like 
lupus vulgaris— all of which he says are amenable to 
potassium iodide—are not uncommon ; he is inclined, 
therefore, to regard them as true si-quehe of yaws. 
Corney appears to entertain a similar opinion, for in 
his annual statistical return of the Colonial Hospital. 
Fiji, 1896, he classifies eleven cases under the head
ing " Lupoid ulceration of posterior nares anel adjoin
ing pharyngeal parts (tertiary franibiesia)." Powell 
(Ind. Med. Gaz., Aug., 1898) describes two cases, 
mother and child, in whom, concurrently, a uniform 
swelling of the proximal phalanges of both hands 
occurred during the third year of an attack of yaws 
The bones to the touch gave the impression of being 
rarefied. The swellings yielded to mercury. 

(Jucstiou of a primary see.—Another poirrt in 
the symptomatology of yaws is the question of the 
occurrence of a primary sore, as in syphilis. Nimia 
Hat says there is such a sore, but that it is usually 
overlooked. He* describes it as a papule with a pale 
yellow material at its apex, which may remain a 
papule, or which, after seven elays, may ulcerate- and 
subsequently cicatrise. Other observers do not agree 
with this. They say that though yaws virus applied 
to a pre-existing ulcer may render it unheal thy-look
ing and cause it to fuirgate like an ordinary yaw, vet 
successful puncture inoculations, although they some
times give rise to a yaw at the point of inoculation, 
do not bv any means always produce a local lesion, 
much less an ulcer. As the lower animals appear-
not to be susceptible to yaws, this and other interest
ing points cannot be settled by experiment on them. 

Mortality.—Although in the literature of the 
subject reference is made to deaths from yaws, vet, 
judging from the statistics collected by Nicholls, the 
mortality must be very small indeed In 7,1 ~> 7 West 
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Indian cases, treated in various yaws hospitals, the'rc 
were only lSo deaths—a mortality of 2oF per thou
sand : a death-rate, as Nicholls points out, less than 
the average annual death-rate in one of the islands — 
Antigua. Doubtless although yaws itself rarely 
directly proves fatal, intercurrent diseases, such as 
sloughing phagedena and phagedenic ulceration, pre
disposed to by the skin lesions, occasionally do so. 
If the verruga of Peru be a form of yaws, their, 
under certain conditions, yaws becomes a very dan
gerous disease. 

.^Etiology.—Contagion and heredity.—As yaws 
is highly contagious, all circumstances favouring 
contact with the subject of the disease favour its 
occurrence. Simple skin contact does not suffice for 
infection ; a breach of surface is necessary. Probably 
the virus is often conveyed by insect bites, or' by 
insects acting as go-betweens and carrying it fronr 
a yaw sore to an ordinary ulcer. Thus the disease; 
often commences in a pre-existing ulcer. Cases are 
prone to originate in certain dirty houses, the virus 
from previous yaws patients seemingly impregnating 
the floors and walls of the filthy huts in which the 
latter had resided. Irr this way the disease may be 
acepiireel without direct transference* from an existing 
case. 

Yaws is neither hereditary nor congenital. A 
pregnant mother suffering from yaws does irot give 
birth to a child suffering from the same disease ; or 
one which will subsequently develop yaws, unless the 
vims be first introduced directly through a breach of 
surface after birth. It is not conveyed by the milk ; 

nor does a suckling suffering from yaws necessarily 
infect its nurse. 

Age, sex, occupation, race.—Although two-thirds 
of the cases in the West Indies occur before puberty, 

no age is exempt. Three males are infected to every 
female attacked. Occupation has no manifest in

fluence. In the West Indies, Europeans,-Chinese, and 
Indians catch the dis *ase if exposed to rihe contagion. 
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Morbid anatomy and pathology.—No vis
ceral changes have been found in yaws, although, 

of course, when yaws concurs with syphilis, gunrmata, 

etc., may be found ; but in this case; the concurrent 

gummata belong to the syphilitic and not to the yaws 
infection. 

The tumours on the skin are granulomata made 

up of round or spindle-shaped cells, held together by 

a small amount of connective tissue and abundant 

blood-vessels. The focus of the circumscribed cell 

proliferatietn is the papilla which becomes very much 

swollen, and the rnalpighian layer. The cause of the 

proliferation is probably some micro-organism; what 

this may be has not been satisfactorily determined. 

Both Pierez and Nicholls found a micrococcus in 

great profusion in the growth anel exudation. This 

they succeeded in cultivating ; but the'causal relation

ship of the bacterium to the disease has not been 

established, inoculations of cultures into the lower 

animals proving negative. 

Diagnosis.—-A painless, insensitive, larger or 

smaller, circular, encrusted, red granulomatous ex
crescence occurring irr the endemic district, is almost 

certainly yaws. The most important point in con

nection with yaws, both as regards diagnosis and 

etiology, is its relationship to syphilis. It has been, 
and is still, held by some distinguished authorities, 

Hutchinson for example, that yaws is possibly 

syphilis modified by race; and climate ; and certain 

features which the two diseases have in common are 

pointed to in support of the contention. The dis

cussion is bound to continue until the respective 

germs of yaws and syphilis have been separated, 
cultivated and inoculated. So far as clinical and 
microscopical evidence goes, it is decidedly in favour 

of, not to say conclusive for, regarding the two 
diseases as specifically distinct. There are many 

points of contrast in their clinical features. 1 may 

mention the primary sore, the infection of the fetus, 
the aderritis, the exanthem, tin* alopeeia, the absence 

E K 
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of itching, the iritis, the affection of the permanent 
teeth, the bone and eye affections, the congenital 
lesions, the polymorphism of the eruptions, the nerve 
lesions and the gummata of syphilis. All these are 
wanting in yaws. Moreover-, both diseases may 
concur in the same individual (Powell cites two cases, 
and Charlouis two, of syphilis supervening on yaws); 
and antecedent syphilis certainly does not confer im
munity as against yaws. Yaws may die out in a com
munity, as in British Guiana (Daniels, Brit. Journ. of 
Dermat., November, 1896), yet syphilis remain ; yaws 
may be universal in a community, as in Fiji, and yet 
true syphilis, whether as an acquired or congenital 
disease, be unknown. Finally, syphilis has never 
been shown to give rise to yaws, nor yaws to syphilis ; 
neither, so far as known, has yaws been evolved in 
any community from syphilis, or appeared inde
pendently where the possibility of its having been 
introduced from a recognised yaws centre could be 
excluded with certainty. 

The therapeutical argument for the identity of the 
two diseases is a very fallacious one. Sulphur will 
cure scabies and pityriasis versicolor ; yet from this 
circumstance we may not conclude that these diseases 
are identical. The same may be said in respect of 
the influence of mercury and iodine on syphilis and 
on yaws. 

Prophylaxis.—This resolves itself into the adop
tion of measures to prevent contagion. These are, the 
isolation and segregation of the affected ; the dressing 
and treating of wounds in the hitherto unaffected ; 
the application of antiseptic ointments to yaws sores 
so as to obviate the diffusion of germs ; the purifying 
or destruction by fire of houses or huts notoriously 

infected ; the prevention of pollution of bathing water 
by yaws discharges. 

Treatment.—All are agreed as to the propriety 
of endeavouring by good food, tonics and occasional 
aperients to improve the general health. Most are 
agreed as to the propriety of endeavouring to procure 
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a e-opious eruption by stimulating the functions of the 
skin by warm demulcent drinks ; by a daily warm 
bath with plenty of soap ; and, during the outcoming 

of the eruption, by such diaphoretics as liquor am

monia* acetatis, guaiacum, etc. Confection of sulphur 

is also recommended as a suitable aperient; it may 
be takerr frequently irr the early stages of the elisease. 
All are agreed as to the propriety of avoiding 
everything—such as chill—tending tei repress thee 

eruption ; warm clothing is therefore indicated. 
Many use mercury or potassium iodide, en- both, after 

the eruption is fully developed. These drugs have-
undoubtedly the power of causing the eruption irr 
yaws to resolve. Some practitioncis rarely use 
them or, if they use them, do so only at the latest 

stages of the; disease, considering that relapses are 
more prone to occur after their too early employment. 
Mercury, owing to its proneness to cause ana-mia, 
is less freijuentiy employed than potassium iodide. 
Where the eruption is persistently squamous, or 
papular, arsenic is frequently prescribed. Some 
touch the yaws with sulphate of copper ; some apply 
nitrate of mercury ointment; others iodoform oint
ment ; others leave* them alone, confining their local 
measures to the enforcement of cleanliness. W h e n 
the soles of the feet are attacked, the feet ought to 
be soaked in warm water to soften the epideimis, 
which should then be cut away sufficiently to liberate 
the subjacerrt yaw. Ulceration must be* treated on 
ordinary principles. Dining convalescence, iron, 

arsenic, arrd quinine are indicated. 
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C H A P T E R X X X . 

VERRUGA PERUANA. 

IN certain narrow valleys of the Andes, between the 
ninth and sixteenth parallels of south latitude, and at 
an elevation of from 3,000 to 10,000 feet, an aggra
vated form of a disease in some respects closely 
resembling yaws, and locally known as " verruga," is 
endemic. 

The peculiar initial rheumatic-like pains and fever 
are apparently the same in character as those of yaws, 
only more severe. Just as in yaws, one attack of 
verruga confers practical immunity. The constitu
tional symptoms likewise subside on the appearance 
of the skin lesion which, judging by the published 
descriptions, is a granuloma macroscopically and 
microscopically identical with that of yaws. Just 
as in the latter disease, the eruption may be 
sparse or abundant, discrete or confluent. As in yaws, 
individual granulomata may fail to erupt; others may 
subside rapidly ; others again may continue to in
crease, and then, after remaining stationary for a 
time, gradually wither, shrink, and drop off without 

leaving a scar. If difference there be in their clinical 
features between verruga and yaws, apparently it is 
more one of degree than of kind. 

In verruga the initial fever may continue for 
weeks, or even for months. It is very severe in many 
instances. Often it exhibits features like those of 
a malarial infection, including intermittency, profound 

anemia, and sometimes enlargement of the spleen 
and liver. Very probably in such cases it is the 

outcome of a compound infection—verruga attacking 
a malarial subject. Not infrequently in the endemic 
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district a certain type of fever, believed to be verruga 
fever, proves fatal before the appearance of definite 
skin manifestations such as would justify a positive 
diagnosis. This was apparently the case with a 
medical student, named Carrion, who inoculated 
himself with blood from a verruga granuloma. The 
symptoms in his case closely resembled those of 
the very deadly fever referred to, which is known 
locally as Oroya fever. 

In addition to the severity of the fever and 
rheumatic pains, the Peruvian disease is remarkable 
for the tendency to spontaneous hemorrhage exhibited 
by the skin lesions. Apparently this peculiarity is 
attributable, like the hemorrhages in the affection 
known as " mountain fever," to the diminished atmo
spheric pressure at great altitudes ; for when the 
patients descend to the lower valleys, or to the sea 
level, the tendency to bleeding ceases. Possibly, 
the unusual vascularity of the swellings, which are 
sometimes permeated by a network of cavernous 
sinuses, also arises from the same circumstance. 

In yaws we find no mention made of the occur
rence of f ungating granulomata in any situation but 
the skin. In verruga it would seem that the tumours 
may develop on mucous surfaces—in the eesophagus, 
the storrraclr, intestine, bladder, uterus, and vagina. 
Hence the dysphagia—a common symptom—and the 
occasional occurrence of hematemesis, melena, hemat
uria, and bleeding from the vagina in the last-named 
disease. 

The geographical distribution of verruga, so far 
as known, is singularly limited ; it is confine-el to cer
tain valleys, the inhabitants of neighbouring places 
being exempt. It is said that the disease may be 
acquired in merely passing through the endemic 
districts ; and that, unlike yaws, the domestic animals 
in these districts, as well as the human inhabitants, 
are subject to the disease.* 

* T w o elaborate memoirs en this disease have recently 
appeared—" La Maladie de Carrion," and an article in La 
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Treatment.—It appears that cold tends to re
press the development eif the eruption, and that until 
this appears fever anel pain persist. For this reason 
as well as to avoid the hemorrhage from the lesions 
when thev do erupt, the patients should quit the 

heights anel descemcl to near the sea level External 
hemorrhages, when they do occur, must be treated 
by graduated pressure; otherwise, the* local as well 

as the general treatment is the same as for yaws. 

Prcssc Mcilicule (July 27th, 1898), botli by Dr. M. E. Anelinzola. 
It is curious that, although animals are said to be' subject to the 
disease', Carrion chose to experiment on himself. No mention is 
made in the work-! referred to of experiments on animals, although 
Carrion is lauded for his enthusiastic devotion. The reaeler 
might consult an article in Pasteur's "Annales " (Kept. 20th, 1898), 
" Note sur la Bacteriologie de Verruge du PeSrou," by 31. Charles 
Nicolle. 
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CHAPTER XXXI. 

ULCERATING GRANULOMA OF THE PUDENDA. 

Geographical distribution.—Drs. Neal, Ozzard, 
Conyers and Daniels (Brit. Guiana Afed. Ann., 1896) 
describe a peculiar form of ulcerating granuloma 

affecting the pudenda in dark-skinned races. Their 
observations were made in British Guiana and, 

principally, on West Indian negroes. Daniels believes 
that he has seen a similar or the same disease in 
Fijians. The " serpiginous ulceration of the genitals " 
referred to by Macleod (Ind. Afed. Gaz., 1882) and 

recently by other writers in India, more especially by 
Maitland (Ind. Med. Gaz., 1899), is undoubtedly the 
same disease, examples of which I can recollect having 

seen irr South China. Taylor, of N e w York, has seen 
it in whites in the United States, and Goldsmith 

(Journ. of Trap. Med, 1899) has also met with it in 
aboriginals in North Australia. Doubtless, therefore, 

although hitherto little notice has been taken of 
it, this disease is widely distributed in the tropics. 

A g e a n d sex.—This form of ulceration has not 
been observed before puberty ; it has been found only 
after thirteen or fourteen and up to forty or fifty. 11 
occurs in both sexes, but particularly in women. 

S y m p t o m s . — T h e disease commences in the 
great majority of cases somewhere on the genitals or 
groins as an insignificant, circumscribed, nodular 
thickening and elevation of the skin. The affected 
area, being covered with a very delicate, pinkish, 
easily-rubbed-off epithelium, excoriates readily, expos
ing a surface prone to bleed and break down, although 
rarely ulcerating deeply. The disease advances in 
two ways; by continuous eccentric peripheral ex
tension and by auto infection of an opposing surface. 
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In its extension it exhibits a predilection for warm 

and moist surfaces ; particularly the folds between 
the scrotum and thighs, the labia, and the flexures 
of the thighs (Fig. 49). Its extension is very slow, 

years elapsing before it covers a large area. Con
currently with peripheral extension a dense, con
tracting, uneven, readily-breaking-down scar forms 

Fig. 40.—UK-crating granuloma of the ].inlciiela in the male-. 

on the surface travelled over by the coarsely or finely 
nodulated active new-growth which constitutes the 

peripheral part of the diseased area. Occasionally 

islands of active disease spring up in this scar 

tissue ; but. it is at the margin of the implicated patch 

that the special features of the affection are to be 

observed. In a case of some standing there is found 

a large area of white or irregularly pigmented, per

haps excoriated, unsound, contracting, folded, and 

dense cicatrix ; surrounded by a narrow, serpiginous, 

irregular border of nodulated, somewhat raised, red, 

glazed, delicately skinned or pinkish, superficially 
ulcerated or cracked new-growth. 

In the case of the female (Fig. 50) the disease may 



L7IS TO LOGY. 47 3 

extend into the vagina, over the labia, and along 
the flexures of the thighs. In the male it may spread 

over the penis, involve the- glans, scrotum, and upper-
part etf the thighs. Irr either sex it may spread in 
the course of years to the pules, over the perineum, 
and as far back as the region of the coccyx. At 
times a ]iretfuse wateoy discharge e-xudes and even 

Fig. .'.tt. —Ulcerating granuloma of the- pudenda in the female. 

drips from the surface of the new-growth, soiling the 
clothes, soddening the skin, and emitting a peculiarly 
offensive odour. In this condition the disease, slowly 
extending, continues for years, giving rise to incon
venience and perhaps seriously implicating the 
urethra, vagina, or anus, but not otherwise materially 

impairing the health. 
Histology'.—On microscopical examination the 

new growth at the margins of the sore is found to 
be made up of nodules, or masses of nodules, con
sisting of round cells having large and, usually, 
badly-staining nuclei. These cells are embedded in 
a delicate fibrous reticulum. The nodular masses are, 
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for the most part, covered by epithelium, their under 
surfaces merging gradually into a dense fibrous stroma 
in whidi small clusters of similar round cells are 
here and there embedded. The growths, though very 
vascular, contain no hemorrhages; and there are no 
signs of suppuration or of caseation, no giant cells, and 
no tubercle bacilli. In vertical section of the small 
nodules the round cell mass will be found to be wedge-
shaped, the base of the wedge being towards the skin, 
the deep-lying apex usually pierced by a hair or two. 
The growth is found around sebaceous follicles, blood
vessels, lymphatics, and sudoriparous glands ; but it 
is specially abundant, and most deeply situated, 
around the hair follicles. N o characteristic micro
organism has hitherto been discovered. For a detailed 
description of the histology the reader should consult 
an elaborate article by Dr. James Galloway, in the 
British Journal of Dermatology, April, 1897. 

dElioIojjy.—There is reason for believing that the 
disease is often, if not generally, a venereal one. 
Maitlancl has seen it in the mouths of a husband and 
wife. H e considers it may be inoculated on other 
forms of venereal sore, such as an ulcerating bubo, and 
that a compound sore may result. The nature of the 
virus is unknown. 

I>i a gnosis.—In British Guiana, as elsewhere, 
malignant and syphilitic ulcerations of the groin are 
c
1 ° '

l m i o n e nongh ; the disease under notice, however, 
cirtfers wid(.]y from these clinically, histologically, 

cbroi1ic
<i1tapeUtiCally" Jt is characterised by extreme 

or of any t T ° r niore >Tears —-by absence of cachexia 
of the lymphatiCy t0 ° a U S e death' by non-implication 
mercury an<l iodid^nf ,ei?' & u d b y n°n-amenability to 
most resembles is ]„r potas1

slum- The disease which it 
inasmuch as it is prlcticluf ̂ « F r ° m this ifc differs 

region, affects mucous «, £ n ™ t t0 the V^^CIBX 

tends to follow in its extension tCiolTl ^T*' 
is not associated with the tubercle bacilli • ' 
caseation, or other evidences of tuterculo^H , j f ^ 1 , a ' 
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Treatment.—This disease is very rebellious to 
treatment. Scraping and caustics, including the actual 
cautery, have* been freely employed ; but, although 
sonic improvement may be effected by these means, new 
nodules almost invariably spring up in the resulting 

chat fix. Comph'te excision, where* practicable*, offers 
the best chance' of permanent cure ; of course, such a 

proceeding must be undertaken before large areas and 
important passages have become involved. Conyers 
anel Daniels found that camphor and carbolic acid in 
equal parts, and salicylic acid in unguentum creasoti, 
thirty to forty grains to the ounce, give the best 
results ; although in no instance have they succeeded 
in effecting a complete cure, the growth invariably 
recurring in the scars soon after discontinuance of 

treatment. Haitiand recommends the repeated appli
cation of Vienna paste followed by boric acid poultices. 

Mercury and iodide of potassium are useless. 
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CHAPTER XXXII. 

ORIENTAL SORE. 

Definition.—A specific ulcerating granuloma of 
the skin, endemic within certain limited areas in 
many warm countries. It is characterised by. an 
initial papule which, after scaling and crusting over, 
breaks down into a slowly extending and very indo
lent ulcer. Healing after many months, it leaves 

a depressed scar. The sore is inoculable and, to a 
considerable degree, protective against lecurrence. 

Geographical and seasonal distribution.— 
A m o n g the endemic places may be named Morocco, 
the Sahara (Biskra, Gafsa), Egypt, Crete, Cyprus, 
Asia Minor, Syria (Aleppo), Mesopotamia (Bagdad), 
Arabia, Persia, the Caucasus, Turkestan, India 

("Lahore, Multan, Delhi, etc.). Locally, Oriental sore 
is often called after some town or district in which 
it is specially prevalent; thus we have Delhi boil, 
Bagdad boil, and so forth. It is much more common 
in cities than in the country. In Bagdad few escape 
an attack; visitors, even of a few days only, are 
almost certain, at particular times of the year, to 
contract it. Juliano describes (Journ. des Mai. 
Cut. et Fyp/,., Oct., 1S90) the disease as being 

common m Bahia, Brazil; the name Oriental sore, 
suggested by Tilbury Fox, is therefore no longer 
cpnte appropriate. ° 

According to Hirsch, in the tropics this form of 
ulceration is specially prevalent about the commence
ment of the cool season, in more temperate climates 
towards the end of summer or beginning of autumn 
Years of prevalence may be succeeded by years of 
comparative rarity ; possibly in harmony with altered 
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sanitary conditions. In Delhi, for example, in 
18(51 from 40 to 7U per cent, of the resident 
Europeans were affected with the local sore; on 
certain sanitary improvements being effected, the 
frequency of the disease was immediately materially 
reduced. 

Symptoms.—Oriental sere commences as a 
minute, itching papule which tends to expand some
what as a shotty, congested infiltration of the derma. 
After a few days the surface of the papule becomes 
covered with fine, papery scales. At first the-se 
scales are dry and white ; later they are moister, 
thicker, browner, and adherent. In this way a crust 
is formed which, on falling off, or on being scratched 
off, uncovers a shallow ulcer. The sore now slowly 
extends, discharging a scanty ichorous material which, 
from time to time, may become inspissated anel crust 
over the sore which continues to spread underneath. 
The ulcer extends by the erosion of its perpendicular, 
sharp-cut, and jagged edge, which is surrounded by 
a slight or more considerable areola of congestion. 
The surface of the ulcer is irregular. Any granula
tions which form speedily break down. Subsidiary 
soies may arise around the parent ulcer, into which 
they ultimately merge. These sores, usually about 
an inch or so in diameter, in process of time may 
come, in some instances, to occupy an area several 
inches across. 

After a variable period, ranging from two or 
three to twelve, or even more months, healing sets 
irr. Granulation is slowr and frequently interrupted. 
Often it commences at the centre whilst the ulcer 
maybe still extending at the edge ; often it is effected 
under a crust. Ultimately a depressed, white, or 
pinkish cicatrix is formed. Contraction of the scar, 
particularly if it happens to be on the face, may 
cause considerable and unsightly deformity. 

Oriental sore may be single or multiple. Two or 
three are not uncommon ; in rare instances as many 
as forty have been counted on the same patient. 
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They are mostly situated on uncovered parts—hands, 
feet, arms, legs, and, especially in young children, orr 

the face ; rarely on the trunk ; never on the palms, 

soles, or hairy scalp. 
In a very few instances the initial papule) does 

not proceed to ulceration but persists as a scaling 
or scabbing, non-ulcerating, flattened plaque—just as 

sometimes happens in the case of the primary chancre 
of syphilis. Occasionally, from contamination with 
the virus of erysipelas, of sloughing phagedena, or of 

some other infectious acute inflammatory skirr disease, 
the primary lesion may become complicated and 

correspondingly modified and, perhaps, a source of 

serious clanger. Otherwise, Oriental sore is trouble
some and unsightly rather than painful or dangerous. 

Histology; aetiology.—Section of the papule 
displays an infiltration of the derma by a mass of 
small round granulation cells. These lie between the 

elements of the tissues, particularly about blood
vessels, lymphatics, and sweat glands ; towards the 

centre of the lesion they completely replace the 
normal structures. Various micro-organisms have 

been described in association with Oriental sore. By 
staining sections in gentian violet and afterwards 

partly decolourising in spirit, Cunningham and Firth 
found certain violet-stained bodies, varying in size 

and grouping, in a proportion of the infiltrating cells. 

These bodies Cunningham was inclined to regard as 

parasites. Riehl, however, looks upon them as the 
result of a hyaline degeneration of protoplasm, and 

advances a claim for certain micrococci which he 

found in great profusion in the granulation cells. 

Other observers have likewise found micrococci in 

the tissues; but, so far, inoculations from cultures 

have failed to produce the sores. As the disease has 

been reeved to be communicable to the lower animals 

(as well as to man) by inoculation of the discharge 
from the surface of the ulcers, there can be little 
doubt that in Oriental sore the discharges contain the 

specific germ ; and, as Riehl's micrococcus did not 
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communicate the true type of sore, it is probable that 

the germ has yet to be discovered. 

In what way, under natural conditions, the para

site enters the tissues it is as yet impossible to state 
chtinitely. Xot improbably it is conveyed by Hies or 

other biting insects, and by them either inserted 

into the* skin or applied to sorrre pre-existing wound 
or sore. 

As a rule, second attacks do not oe-cur. Observing 
this, the Jews of Bagdad at one time' practised on 

their young children Oriental sore inoculation, select 

ing for the purpose some part of the body habitually 

covered by the clothes. They designedly forestalled 

the infection by natural agencies, which oxpe-rience 

had taught them to regard as inevitable; anel thereby 

avoided an ugly scar on the faces, hands or arms of 

their children. 

Neither race, nor sex, nor age, nor occupation, nor 

social condition influences susceptibility. 

Treatment. Some have advocated destruction 
of the primary papule', and e»ven of the* ulcer, by caustics 

or by the ae-tual cautery. It is doubtful if such a 

measure would prove olleetive. A knowledge of thee 
nature and natural progress of the disease suggests a 
protective and soothing, rather than an irritating line 

of treatment. A dressing with- some mild antiseptic 
ointment, as of iodoform, boracic or salicylic acid, is 
irrdicated. Dr. Andrew Duncan informs me- that in 

India he has seen these sores treated with great 

success by bandaging over them a piece of thin sheet 
lead. Tonics when the patient is anemic or debili

tated, attention tei the general health, change of 

climate should the disease persist beyond the usual 

time for cicatrisation, are indicated. 



480 

SECTION V -ANIMAL PARASITES 
AND ASSOCIATED DISEASES. 

CHAPTER XXXIII. 

FILARIASIS. 

HE who would properly qualify himself for medical 
work in warm countries must acquire something 
more than a smattering of helminthology. The con
ditions of life in the tropics are such that not only 
are the careless natives extremely subject to ver
minous invasions of many descriptions, but the more 
carefully living and fastidious European is also con
stantly exposed to being victimised in the same way. 
Obscure diseases are very often the expression of 
some form of helminthiasis. Many diseases which 
formerly were mysterious and inexplicable can now 
with confidence be referred to "worms." The ability 
to recognise the presence of these parasites has, in 
some instances, enormously enhanced our powers of 
diagnosis, treatment, and prophylaxis. The physician, 
therefore, cannot afford any longer to ignore what, 
not many years ago, was regarded as but an unim
portant department of natural history. 

I. PARASITES OF THE CIRCULATORY AND LYMPHATIC 

SYSTEMS. 

THE FILARI.E SANGUINIS AND FILARIASIS. 

History.—Our knowledge of this subject dates 
from the discovery by Demarquay, in 1863, of an 
embryo nematode—Filaria nocturna—in the milky 
fluid from a case of chylous dropsy of the tunica 
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vaginalis (p. eh)*. Laier, in iSiiii. Wueleier fi.uinl 

the same uruani-ni in the urine <if a rruiiiI>i-r of eiees 

«»t chyluria. In IsTO Lewis made a similar observa

tion in Inelia. T w o years later, in 1*72, tie latter 

oltserv er discetvered that the- blood of m a n was the* 

normal habitat of this embryo parasite* which he 

named, aceordinglv, Pdacia sa ntpn i n is homtn is. Since 

that time the subject has rapidly expanded, and its 

gieaf practh'al importance in tropical pathology is 

now slowly beeetiniug re-cognised. Recent lv the writer 

has pointcel out that Lewis s filaria is not the only 

blood-worm in man, and that the human circulation 

is the habitat of the' embrcos of no fewer than four, 

possibly of five' or even more, distinct species of 

lieiiiatoeh'S. 

Nomenclntacr. In cemsoquence of the discovery 

of so many additional and similar blood parasites, it 

has been deemed advisable to modify the original 

name* of Lewis s filaria.. This I have' proposed to e'all 

Fdaria nncturua. The1 other tilarie of the blooel I 

have' named Filaria dittr/nt, Pdarta perstans, Filaria 

tleinartpuiii, Filaria nrrardi (a doubtful species), anel 

a sixth, which mav or mav not In* connected with one 

of the* two last, I have called Filaria maga/haesi, 

after its deseriber. 

Tin ir pu/ha/ot/icid importance. — Only two of these 

parasite's, so far as we know at piesent, appear to 

have important pathological bearings— Filaria ime-

luruu, the embryonic form of Fdaria baucrojti, a 

mature parasite inhabiting the- lymphatics of m a n ; 

and Filaria peistuns, the embryo of a parasite, the 

mature form of which has but i ecently been discovered. 

The pathological significance of the latter is still doubt

ful. There can be no question of the importance in 

tropical pathology of Filaria uoclurua and of its 

parental form ; there is abundant reason to believe 

that it is the cause* of endemic chyluria, of various 

forms of Ivmphatie- varix, of tropical elephantiasis 

arabiim, and probably of othe r obscure* tin]deal dis

eases. 

K F 
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FILAKIA xoeieHNA (Fdaria buncrofti). 

•Ideographical distribution and preva
lence.—The geographical distribution of Filaria 
uoc/urna is very extensive. It has been found as air 
indigenous parasite in almost every country throughout 
the tropical and subtropical world as far north as 
Spain in Europe, and Charleston in the United States 
of America ; and as far south as Brisbane in Aus
tralia. Irr many places quite 10 per cent., and in 
other places half, of the population harbour it. 1 
have ascertained that it is probable that one-third of 
the inhabitants of at least one district in India— 
Cochin—carry blooel filaria-. I also find that irr some* 
of the South Sea islands, Samoa for example, fully 
one-half of the people are affected in this way. Thorpe 
has shown (Brit. ALed. Journ., Oct. 3rd, 1896) that in 
the Friendly Islands 32 per cent, of the people harbour 
the filaria. The table on p. IS3, drawn up from a 
numler of observations en the* blood of the natives of 
certain tropical countries, will convey some idea of 
the wide area over which this and the other blood 
tilarie are* distributed, anel of the decree of their 
prevalence m the countries mentioned. 

Demonstration ol blood filaria'.—Whoever 
would investigate the subject of filariasis will find 
that, in order practically to comprehend the subject 
and provide himself with abundant material for 
observation, it is advisable to make a systematic 
examination of the blooel of the inhabitants of some* 
district in which elephantiasis is endemic. If this be 
done, the* observer is sure to come across, sooner or 
later, cases in which Filaria nacturna abounds, and 
also of the diseases to which it gives rise. 

Technique.—1 commend the: following procedure as likely 
ti) supply the investigator not only with material hut also 
with much useful information. Let him visit title, in the 
eonintj some* hospital, or prison, or oilier establishment where 
he can have- an opportunity of examining the inmates, and let 
him procure' slides of the blood of, say, 100 persons. The' 
slides are conveniently prepared by pricking the finger of each 
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person in turn, transferring large drops of the bit tod so ob
tained to ordinary microscope slips by simply dubbing tbe 
centre of the slip on the blood. The; blood is then spread out 
with a needle so as to cover in a moderately thin film about a 
square inch of one surface: of each slip. The slips are allowed 
to dry ; they are then labelled and put aside'. Due prepara
tion of this description m a y be made from each person, w ho 
should be sele'ited simply as a representative of the general 
population and therefore irrespective of his being physically 
sound, or of his being the subject of any particular typo of 
disease. 

The slides m a y be examined in various ways, either at once 
or, if more convenient, -weeks or months afterwards; if kept 
dry they do not spoil. A e-onvenient plan is to dip the slides, 
without previous fixing, in a weak solution of fuchsine— about 
three or four drops of the saturated alcoholic solution to ttie 
ounce of water. They are left in the stain for about an hour, 
and then e-xamincd wet and without cover-glass. Tf (lie slides 
are old they m a y stain too deeply; in this case they may he 
partially decolourised in weak acetic acid -two or three drops 
to the ounce of water—and afterwards washed. 

Another plan is to fix the blood-film with alcohol anel 
then to stain hy running on a few drops of saturati'd watery 
seilution of methylene blue, washing off the superfine)us stain 
after haif a minute and, if ne.cessary, decolourising with weak 
acetic acid : the' wet slide is then examinee! with the microscope. 
Or, without previous fixing with alcohol, the slide, after it has 
dried, may be dipped for a few seconds in water so as to wash 
out the ha.'inoglobin, dried, and then, with eer without fixing, 
stained with nii'thylene blue, logwood, e>r other suitable stain. 

A n inch objective and a mechanie-al stage with a parallel 
movement will enable the- investigator to p.-e.s rapidly in review 
the whole of the bleiod on the slide. Tn unfixed slides if filaria: 
are present they will be defi'cted readily ; the ha.'inoglobin of 
the blood corpuscles being dissolved out by the watery stain, 
the white blood corpuscles and any filaria: that m a y be present 
are the only coloured objects visible on the' slide, ami there-fore 
at once catch the e-ye. 

In any district in which the filaria is moderately common, 
out of 100 slide's prepared in this way from as many persons, 
probably eight or ten will be found to contain the' parasite'. 
W h e n iilari.-e have been detected, the persems from w h o m 
the parasiti'-bearing slides came m a y be used afte rwards as a 
source' of supply for further examinations and study. 

1 lemons!ration of Hiring Jilaritc.-FVhcn it is de-sired to 
study the living filaria, all that is necessary is to make three or 
four ordinary wet preparations of the blood of a filaria-infected 
person—making them during the evening or night, and 
ringing the cover-glasses with vaseline so as to pre'vent the 
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slide-s from becoming dry. In Mich preparations the filaria' 

keep alive for a week, eir even longer, and can readily be 

delei'le-d by the-ir nieivenient^, an inch objietive being used in 

the first instance as a searcher. 
I't rnitoieiit preparations.- -Permanent pre* pa rat ions m a y be 

mad.' by fixin.1; very thin films eif blood with alcohol or heat. 

staiiiiicr with methylene blue, cosine, etc., and mounting in 

xylol bul-am. It is generally advisable before.- fixing to wash 

out the- hemoglobin with water etr very weak acetic acid. Log
wood is perhaps the best stain: it brings out the- sheath very 

elistinctly, anel pick's out the nuclei. Double staining with 

cosine and logwooel shows very well the structure of the 

niusculo-cutiineous layer of the worm, in addition b> other 

anatomical details. 

Description of enibryonie form.—Examined 
in fresh bleiod, Filaria iiocfuruu (Fig. /)1, a) is seen 

tit be' a niinute-, transparent, colourless, snake-like 
organism which, without materially changing its 

positron on the slide, wriggles about in a state of 

great activity, e-onstantly agitating and displacing the 
e-eirpusch-s in its neighbourhood. At first the move-

nients are so active that the* anatomical features of 

the filaria cannot be niaelc out hi the course' of ;i 
few hours the movement slows down, and then one 

can see that the little worm is shaped like* a snake or 

an e*e*l —that is to say, that it is a long, slender, 
cylindrical organism, having one extremity abruptly 

rounded «»fF, the other for about one fifth of the' entire 

length gradually tapering to a fine point. On ineasure-
nie-nt, it is found to he* about d(l of an inch in length 

'W '(iiiii.)-to -j,-,1,,,, of an inch in diameter about the 
eliame-ter of a reel bleed corpuscle. 

When examined with a low power, it appears to 

be structure-loss ; with a high power a certain amount 

of struct lire- can, on close scrutiny, be made out. In 

the first place, it can be seen that the entire' animal 

is enclosed in an exceedingly dedicate*, limp, structure
less sack, in which it moves backwards and forwards 

(Fig. o'2, a). This sack, or " sheath, as it is generally 

called, although clo-ely applied to the body, is con
siderably longer than the worm it encloses : so that 

that part of the sack which for the time being is not 
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occupied is collapsed and trails after the head, en
tail, or both, as the* case may be. It can be seen 
also that about the posterior part of the middle* third 
of the parasite, there is what appears to be an irregular 

Fig. .11, — in.) Filerin. nortec mi '.'MO ; (b) F. din nut, Africa x :;<l(); (V) F. 
ilemae'iimii, St. Vincent x 300; (d) /•' „-j,,di and F. pectinix, 
B'itish Guiana x 300; (') F. peeslmis, Africa x 300. 

aggregation of granular material which, by suitable 

staining, can be shown to be a viscus of some sort (b). 

This organ runs for some distance along the axis of 
the worm. Further, if a high power be used, a closely 

set, very delicate transverse striation can be detected 

in the musculocutaneous layer throughout the entire 

length of the animal. Besides this, if carefully looked 
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for at a point about one-fifth of the entire length of 

the organism backwards from the' bead end, a shining, 

f riangular V-shaped patch (c) is always visible. What 

VVJ,. -1'-'.-- Alialetiny tit' Filitfitl niietneiin. 

a n. Sheil b ; h,, r m r a l vi-e-ns; „, v .-net ; ,1 (nil sp..t. 

may be this V spot is brought out by very light stain
ing with dilute log word. The dve brings out vet 
another spot (d), similar to the preceding, though very 
much smaller ; this see-onel spot is situated a short 
distance from the end of the' tail. The former T have 
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designated the '• V spot, the' latter the* "tail spot." 
These spots are probably connected with development, 
the V spot being the rudiment of the* future water-
vascular system or, perhaps, of the: generative organs, 
the tail spot that of the anus, or cloaca and posterior 
part of the alimentary canal. The spots (c, d) are 
not stained by strong logvvooel or by the- aniline 
dyes. Staining with logwood also shows that the* 
body of the little animal is principally composed 
of a column of closely packed, exceedingly minute 
cells enclosed irr the- transversely striated musculo

cutaneous cylinder : at all meets, many nuclei are 
thereby rendered visible'. Dr. how has recently 
pointed out to me that the- break seen in all stained 
specimens in the central column of nuclei occurs at a 
point slightly posterior to the anterior V spot. This 
break can only be recognised in stained preparations. 

W h e n the movements of the living filaria have 
almost ceased, by careful focussing it can be seen that 
the lead end is constantly being covered and uncovered 
by a six-lipped—or hooked—and very clelie-ate- pre
puce ; and, moreover, oire can sometimes see; a short 
fang of extreme tenuity suddenly shot out from the 
uncovered extreme cephalic end, and as suddenly re
tracted (Fig. 53, c, ft). 

Filarial periodicity. A singular feature in 

the life of the embryo filaria is what is known as 
"filarial periodicity." 

on A 
1 y. :.3.--S1nicliu-i oflieael clid c.l / iloeiit ,, ,Auns (ft, I,). 

an.! ..f /•'. imrt 111 mi (c, it\ 
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If under ordinary conditions of health and habit 
the- blooel be examined during the day, the parasite is 

rarely seen, or, if it he si en, only one or two specimens 

al most are encountered in a slide Tt w ill be found, 

however, that as evening approaches, cominc-ieing 
about .» or (1 o clock, the tilari.e begin to enter- the' 

peripheral circulation in gradually increasing numbers. 
The swarm goes on increasing until about mid

night, at which time it is no unusual thing to find 

as many as three hundred, or even six hundred, 
in every drop of blooel; so that, assuming that the 
parasites are evenly distributed throughout the 
e'iieulation, it may be inferred that as many as forty 

or fifty millions are simultaneously circulating in the 
bletod-vessds. After midnight the numbers begin 
gradually to decrease' ; bv S or .* o'clock in the morn

ing the filaria' have disappeared from tie peripteral 
blood for tin- day. This diurnal periodicity is, under 
normal eoiiditions, maintained with the utmost regu
larity for years. Should, however, as Mackenzie has 

shown, a filarial subject be made let sleep during the 
day and remain awake at night, the periodicity is re-
Nciscil ; that is to say, the parasites come into the 

blood during the day and disappear from it during 
the night. Tt cannot be the* sleeping state, as sonic 
have conjecture-el, that brings about this periodicity ; 

for the ingress of the filaria* into the periplernl blood 
commences three* or four hours before the usual time 
for sleep, and the' egress se*\eral hours before sleep 
is concluded, and this egress is not complete* until 

several hours after the usual time of waking. 
N o reasonable* explanation of the cause of filarial 

periodicity has been given yet. A recent opportunity 

has enabled ne to ascertain that, during** their diurnal 
temporary absence from the' eutareous circulation, the 
filaria* retire principally to the larger arteries and to 
the lungs (Fig. .el), whole, during the day they mav 
be found in enormous numbers. 

The patient on w h o m this observation was made was 
tic subject of lymph scrotum and varicose groin glands. 
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His blooel cuntaincil large numbers of cnibrx o filaria-, which 
exhibited the: anatomical characters and periodicity charac
teristic of /•'. nocturia!. One morning he* committed suicide 
by swallowing a large quantity of dilute- hydrocyanic 
acid. Di'ath was almost instantaneous. At the- post-mortem 
examination, made six hours later, a huge lymphatic varix 
was found occupying the pelvis and hack part of the abdominal 
cavity. In the dilated lymphatic vessels m a n y adult filaria'— 
/•'. htoicrt'ft't were' found. The- distribution of the: embryo 
filaria' was studied by counting them in drops e>f blood 
expressed from the various organs and also in sections. T h e 
result is summarised in the following tables : — 

ENUMERATION OF FTLARLE IX A DROP OF 

BLOOD EXPRESSED FROM THE FOLLOWING 

ORGANS. 

Ol-.'lll. 

Liver 
Spleen 
Brachial vena- comites 
Bone marrow 
Muscle e>f heart 
Carotid artery 
Lung 

Net. Of 
Slielus. 

A 

t 
1 
A 
1 
10 

A^M'Xiiti' 
of 1'ilari. 

1 
2 
A 

111 
0 

olio 

612 
0751 

No. 
c. 

A venire: j 
Slide 

1 
28 
0 

122 
012 
075 

.cr 

ENUMERATION OF FILAREE IN SECTIONS OF 

THE FOLLOW1XO ORGANS. 

Ol'C'ans, 

Liver 
Spleen 
Kitlney 
Brain . 
Muscle (voluntary 
Heart muscle 
Lung 
Lobe of ear 
Scrotum 

No. 
Si-f-lji 

ef 

10 
4 
S 
•1 

1 
0 
1 
4 

•i'«at<' N o . 
t ilariic. 

A 
0 
1.') 
4 
0 

OH 
:;oi 
1 
0 

A\-i'i-.'i.̂ c pe 
Sea-t ion. 

0-3 

o-o 
1-0 
l'O 
F.YA 

17'0 
50-16 
0-25 

o-o 
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In the lung sections (Fig 54; the filaria' lay outstretched or 

variously coiled in the vessels, large and small. In the heart 

muscle tley lay along the capillaries between the fibres; in the 

kidneys they seemed specially to affect the malpighian tufts ; a 
very lew were found in the' capillaries of the brain ; vast numbers 

were found in smears from the inner surface of the.' carotid 

arteries. The preparations atfordeel no explanation as to how 

the filaria' contrive to maintain their position in the blood 

l-'i.-i. -VI.- Section of lung, s h o w i n g I'liil.no filaria' in the- blood-vi'sscls. 

{Ffttni a Mienijthultiiiiiiiii lnj Mr. S/tilttt.) 

current, or as to the forces determining their peculiar dis
tribution. Their absence from the liver and sph en is a 

remarkable tact. 

The mosquito the intermediate host ol 
Fitaritt uocfuri/u. — Should the' females of certain 

speeies of mosquito, probably belonging to the genus 

Culex [C. pipieus (/), C. c'diaris^, which had fed on the 

blood of a tilaria-infesteel individual be- examined 

immediately after feeding, the blood contained in the 
stomach of the insects will be found to contain large' 
numbers of living filaria-. If cue* of these- niosuuitoes 
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o F^FiM, ' & 

be examined three or four hours after it has similarly 

fed, it will be found that the blood corpuscles have, 
in great nuaisure, parted with l heir ha-nrogiobin, anel 

that the blooel plasma in coirseapience of this arrel 
of dehydration has become thickened, though not 

coagulated. If atte-ntion be directed to the filaria* in 
the thickcne'd blooel, 

it will be seen that 

many of them are ac
tively engaged in en

deavouring to escape 
from their sheaths. 

The diffused lneinoglo-
bin has so thickened 

the blood plasma that 
if has become viscid, 
arrd holds, as it we-re-, 
the sheath. This 

change- in the viscosity 
of the blooel seems tei 

prompt the filariie to 
endeavour to escape-
from their sheaths. 

They be-eome restless 
and excited. Alter

nately retiring to-

vvarels the tail eaiel 

and then rushing for

ward to the heael end 

of the- sheath, the im

prisoned parasite butts 
dust the latter in frantic effort to escape. 

After a time, the majority succeed in effecting a, breach 
and in wriggling themselves free from the sheaths 

which had hitherto enclosed them (Fig. .ii).* The 

This casting of its sheath by the filaria can be induced in 
ordinary blooel slides by simply chilling them on he, or by other
wise bringing about the diffusion of the ha-moglobin. The fol
lowing method is usually successful : Ring with vaseline the 
cover-glasses of several ordinary wet preparations of finger blooel 
obtained at night from a filarial patient; wrap the preparations 

violently 

l-'̂ .uial e-clvsis. 
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filaria now swims free in the blood, the character of 

its movements mice more undergoing a remarkable 

change Hitherto, though active enough irr wriggling 

about, tli«* parasite did not change materially its posi

tion on the slide; but now, having become free, it 

moves about from place to pi;ice—lociiineites. in fact. 

If we elisse:ct a mosepiito at a somewhat later period 

after feeding, it will be found that the stomach etf the 

insect, though still full of blood, contains very few 

Fig. 'id.— S.'cti.m of Umiai'ii' muscles of mosoaiilo, showing filaria- between 
the lilires : lirst (lav after the insect, has fed on a lilariateil patient. 
{Faun Mieruplinluefni,,! I,,/ Me. Spilln.) 

filariie, although their empty sheaths can be seen in 

abundance. If, however, we break up with needles 

the thorax of the insect and tease out in normal 

salt solution the muscular tissue, we shall find 

separately in filter piper, and lay them, enclosed in a watertight 
tin box, em a bIo;;k of ice, for six or eight hours—say overnight. 
Next morning examine them with the microscope. It will be 
found, as the chilled slide's w a r m up, that whcre'Vcr on the slides 
the ha-inoglobin has become' diffused and the bloetd la key, the 
filaiia.', as they gradually resuscitate from the chilling, begin to 
einlea'.our to break through their sheaths. l',y evening most of 
thciii ha\e I'ffccted this, anil their empty sheaths can be seen 
lying scattered about in the \ iscid blooel. The bleioel must not, 
be fro/ell. 
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what has become of the* filaria* ; we shall find that, 

niter discarding their sheaths, they have epiitted the 
stomach and entered the' thoracic muscles of the in
sert, among which they can now be seen moving 
languidly (tigs, oh FA). By a course of serial dis
sections of filariated moscpritoes we can ascertain that 

in the thorax of the inse*ct the parasite enters on a 

Fig. a?.—Sei-tioii of thoracic muscles of lilosejuito, seven .fa.\s afler it hail 
IV.l on a filariated patient. (Faun » Mieriiiikotutietnii l,t\ Mr. S/iilln.) 

metamorphosis which takes from sixteen to twenty 

days (longer or shorter according to atmospheric 

temperature) to complete—a metamorphosis eventu
ating in the formation of a mouth, of an alimentary 

canal, and of a peculiar trilobed tail, as well as in an 

enormous increase in the size (to ~ of an inch) and 
activity of the young parasite (Fig. 60, a—/*). The 

filaria} now ijuit the thorax. 

A few find their way to the abdomen, where, irr 

properly prepared sections, they may occasionally b" 
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seerr irr the tissues around the stomach, anel even 
among the eggs at the posterior part of the abdomen. 

The; vast majority pass forwards by the- prothorax 

and ne*ek ahd, entering the head, coil thennselves up 
close to the base of the proboscis arrd beneath the 

pharynx anel under-surface of the cephalic ganglia 

Fig. ."iS. Sect ion of thoracic muscles of mosquito about twelve days after 
it h a d fed o n i lilarialed patient. (From i Mirriuilitititijrtiia lit/ Me 
S/iittu.) 

Dr. Low, in sections prepared at the London School 

of Tropical Medicine, has shown recently that the 
filaria in its future progress finds its way into the 
proboscis, not by the salivary duct as is the- case with 
the malaria parasite-, nor along the buccal tube formed 
by the upper-surface of the hypopharyirx and labrum, 
but by making a road for itself between the under-
surface of the hypopharyirx and upper-surface of the 
labium, where' it can be readily recognised, lying free: 
among the stilettos (Fig. :")9 a). Apparently the filaria 
seeks to emerge (for such must be its object in entering 
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the proboscis) irr pairs ; at all e-ve-nts, in those sections 
which I have examined, two worms were in each 
instance found together, their heads abreast of each 
other and close to the tip of the proboscis. 

The parasites, it would seem, may remain in this 
position for an indefinite time, awaiting, it is to be 

Fig. a!).—Section of mosepiito about sixteen elays after it had fed on a 
lilariateel patient. 1 he lilai ia has escaped Irom the' thoracic muscles. 
{From a M-ierojihotoyritiii In) Me. Sjeltn.) 

presumed, an opportunity to enter a warm-blooded 
vertebrate host when the mosepiito next feeels on 
such. Apparently the filaria* can discriminate be
tween flesh and vegetable, for in mosepiitoes fed on 
bananas they had not been deceived into passing into 
so inhospitable a medium, for up to forty elays after 
the insect was infected, and after many meals of 
banana, they could still be found coiled up in the 
head or stretching along the proboscis. 

These observations almost prove that, like the 
malaria parasite, the filaria is introduced into its 
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human definitive: host by mosepiito bite. Whether it 
may obtain an entrance by any other channel or 
medium it would be hard to prove and rash to deny. 
That the young filaria can live* in water for a time is 

Fig. aft.e—Fihiritt iinetitnut ill head or proboscis of mosquito. 
II, ... n, F liana ; I), la hi a m ; e. hi tern in ; tl, base eif liypopliaiynx ; e. duct of venea..-

s.-ilhary-'l.'unl; /. /. cephalic uranylta : ;/.;/, c\e; It, n-soplniriis ; j, pljarynui al 
muscle. 

e-e-rtaiii ; it is conceivable that some of them, such as 
those which at the completion of their stage of 
de'vedopnient iir the mosepiito find the-ir way into the 
abdomen of the insect, may escape irrto water when 
the mosipiito lays her eggs or dies.""" 

In my original observations em this subject in 1S7'.I ami 
1SS:1 (Trans, binnean Soc., INK:!), I supposed that filarial meta-
niorpheisis, set far as the mosquito was concerned, is completed in 
from six to sc\en elays. This, I now believe, was too short an 
estimate. Bancroft [Journ. ,,/Tn>p. Mid., lKD'.l) has lately shown 

G G 
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Fig. 00.—Metamorphosis of filaria in mosepiito. 

that it is necessary to feed the experimental mosquito (at all 
events, V. ciliaris), so as to keep it alive for at least sixteen days, 
to obtain the final stages of the metamorphosis. I have no doubt 
now that the insects on which m y observations were made had fed 
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However introduced into the; human body, the 

filaria. finds its way into the lymphatics. Arrived in 

one of these, it attains sexual maturity, fecundation 

is efl'ected, and irr due course new generations of 

embryo filaria* are poure 1 into the lymph. These, 

passing through the glands—if such should intervene, 

by way of the thoracic duct and left subclavian vein, 

or by the lymphatics of the upper part of the body 

—finally appear irr the circulation. 

Such is the life-history of Filaria nocturna ; man 

is its definitive-host, the mosquito its intermediary host. 

Tt is manifest that filarial periodicity is an adaptation 
of the; habits of the parasite to the, nocturnal habits of 

the mosquito. It is also manifest that the purpose 
of the "sheath" with which it is provided while cir-

repeatedly without my being aware of it, after their meal em the 
filariateel patient. Bancroft ha< shown that by proper feeding (he 
uses banana for the purpose) mosquitoes may be kept alive for 
several months, any filarial they happen to harbour remaining 
alive, but not advancing in development beyond tbe final stage 
alluele'd to in the above description. In the observations referred to 
I conjectured that the fully metamorphosed filaria escaped from the 
insect either at her eleatb or when she deposited her eggs, and that 
thus, in drinking water, it obtained a chance of gaining access to 
the stomach of a human host. Before Low's observation Bancroft 
had very nearly guessed the truth, for he had expresseel the idea 
that the filaria may be injected into man by the mosepiito when it 
refeeds, or that it may be swallowed by man while it is still 
enclosed in its intermediary insect heist. 

Tt ehuiipic.—.Air. Max Oohpihouu made for m e beautiful sectiems 
illustrating the metamorphosis eif the filaria in mosquito by the 
following technique'. The insects, preserved in glycerine, were 
soaked in dilute acetic acid •> per cent, for one day only; then in 
formalin Ml per cent., water ~i0 per cent, for one elay ; next in ab
solute alcohol for e>ne day ; obsolete alcohol and ether, equal parts, 
one elay ; filially in celloidin for one day. They were then sectioneel, 
pl.-u'cd in strong luematoxylin for two hours, decolourised in aciel 
hydrochloric (1 per cent.) and alcohol, washed in water, passed 
through aniline oil, xylol, anel mounted in xyleil balsam. Paraffin 
sections are not a success. 

In working with fresh mosquitoes, all that is necessary is to tease 
up the thorax of the insect with needles in normal salt solution, 
and, after removing the coarse fragments of the integuments of the 
meisquito, apply a cover-glass and place under an inch objective. 
The filaria' are readily detected. If the slide is drieel, fixed anel 
stained with a watery solution of some aniline dye, or with log
wood, and mounted in xylol balsam, beautiful permanent prepara
tions will easily be obtained. 
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culating in the human host is to muzzle the embryo 
filaria and prevent its breaking through the blood
vessels, and thereby irrissirrg its chance of gaining 
access to the mosquito. The cephalic armature is 
adapted for piercing the walls of the mosquito's 
stomach, and for enabling the parasite to travel 

through the tissues of the insect. 
Parental forms (Filaria buncrofti). — The 

parent filarhe have been found many times. They 
are long, hair-like, transparent nematodes, three or 

four inches in length (Fig. hi). The sexes live 

together, often inextricably coiled about each other. 
Sometimes they are enclosed, coiled up several in a 
bunch, and tightly packed in little cyst-like dilatations 
of the distal'lymphatics (Maitland) ; sometimes they 

Fig. 01.—Parental form of Fihtrit, htnirrofti : female. (Natural size.) 

lie more loosely in lymphatic varices ; sometimes 
they inhabit the larger lymphatic trunks between the 
glands, the glands themselves, and, probably irot 

infrequently, the thoracic duct. 
The female filaria, is the large*r, both as regards 

length and thickness. The two uterine tubes, occu-

pying the greater extent of her body, are filled with 

ova at various stages of development. In both sexes 
the oral end (Fig. 62, b) is slightly tapered, club-shaped, 

and simple ; the tail (Fig. G2, a, c) also is tapered 
to comparatively small dimensions, its tip being 

rounded oft' abruptly. The vagina opens not very far 

from the mouth, the anus just in advance of the tip of 

the tail. The cuticle is smooth arrd without markings. 

To the naked eye the male -warm is e-haracterised 

by its slender dimensions, by its marked dispositiorr 
to curl, and by the peculiar vine-tendrildike' tail, the 

extreme enclof which is sharply incurvated (Fig.G2, a).* 
The cloaca gives exit to two slender, uneepral spicules. 

* According to Maitland this incurvation of the tip of tbe tail 
is a post-mortem phenomenon. 



Fig. c.-j.—Parental foinis of Fil'eia hancruf'ti. 
i Tail "f male: I), licet ,-nnl j.eel; ; e, lail of feiua'e. 
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The existence of caudal papilla* in the m a e worm has 
not as yet been satisfactorily ascertained ; analogy 
leads us to believ e* that such exist, but if they are 

preserrt they- must be exceedingly minute*. (See 
table, p. 530.) 

These parental forms were* named by Cobbold 

Filaria baucrafti, after the late Dr. Bancroft, sen., of 

Brisbane, who was the first to find them. 

IHoiBtiri anatomy and pathology. — The 
filaria not generally pathogenetic — I n most e-ases of 
filarial infection the parasite exercises net manifest in
jurious influence' whatever. In a certain proportion 

of instances, however, there can be- no doubt that it 
does have a very prejudicial effect on its host; and 
this mainly by obstructing lymphatics. The healthy, 

fully-formed embryo filariie—that is to say, the 
filaria* which, by means of the microscope, we see in 
the blood—have, so far as we can tell, no pathological 

properties whatever; the parent worm and the imma
ture products of conception, alone, are* dangerous. 

Filarial disease originates in injury of lymphatic 

trunks.—Roughly speaking, the filaria causes two 

types of disease ; one characterised by varicosity of 

lymphatics, the other by more or less solid oedema. The 
exact way in which the parasite operates has not been 

definitely and absolutely ascertained for all types of 

filarial disease. Apparently, in some instances, a 
single worm, or a bunch of worms, may plug the 

thoracic duct and act as an embolus or uncinate a 
thrombus ; or the worm may give rise to inflammatory 

thickening of the walls of this vessel, and so lead to 
obstruction from the consequent stenosis or thrombosis. 

In other instances the minor lymphatic trunks may 
be- similarly occluded. As an effect of either form of 

occlusion, the lymphatic areas drained by the impli

cated vessels are cut off from the general circulation. 

There is then a rise of lymph pressure in the occluded 
vessels with consequent varicosity ; or there may be* 

lymphatic oedema ; or there may be a combination of 
these. 
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Pathology ol lyni|»liati<r vari\.—Bi conse 
epience; of the rich anastomosis existing between the 
contiguous lymphatic areas, on filarial obstruction 

Fin. (>:',. — Dissection of the lymphatics in a case nf chyluria. (Mitelenzir, 
Intils. 1'itlh. Sue., I.ttntl.) 

it. llil at eel ri.u'lit renal lymphatics ; It, thoracic duct ;<\e]ilate'd left re mil l> niphal it"e 

occurring in one of them a compeusatoi'y lymphatic 
circulation is sooner or later established. But be
fore this can be properly effected a rise* of lymph 
pivssure and a dilatation of the* lymphatics in the 
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implicated area must take place*. This leaels to 
lymphatic varix of different kinds, ele-grees, anel 
situations. W h e n the seat of filarial obstruction is 
the thoracic duct, the chyle poured into that vessel 
can reach the circulation only by a retretgraele* move
ment ; conseepiently, this fluid may be forced to 
traverse in a retretgraele way the abdominal arrel 
pelvic lymphatics, the lymphatics of the groin, 
scrotum, arrd abdominal wall. As a consequence-, these-
vessels, together with the thoracic duct up to the* 
se>at of obstruction, become enormously dilated. In 
dissections of such cases (Fig. (53) the thoracic duct 
has been found distended to the size of a finger, the 
abdominal and pelvic lymphatics forming an enor
mous varix, perhaps a foot in diameter anel many 
inches in thickness, concealing kielneys, bladder-, arrel 
spermatic cords. Irr such cases, when one; of the 
ve>ssels eif the varix is pricked or ruptures, the con
tents are found to be white- or pinkish. They are* 
not limpid like; orelinary lymph. They are chyle 
therefore; chyle on its way to enter the circulation 
by a retrograde compensatory track. When the varix 
involves the integuments of the scrotum, the result is 
"lymph scrotum"; when most prominent in the 
groin, then a conelition of glands is produced which I 
have called 'varicose groin glands"; vvhe-n the 
lymphatics of the: bladder or kidncsys are affected arrel 
rupture fronr over-distension, the-n chyluria is the 
result; when those of the; tunica vaginalis rupture, 
then then' is chylous dropsy of that sac—" chylocele" ; 
the same may happem in the peritoneum—chylous 
ascites. Occasionally varicose lymphatic glands, re
sembling those frequently encountered in the* groins, 
are found in the axilla. Occasionally limited portions 
of the* lymphatic trunks of the limbs are* .similarly 
and temporarily or more permanently distended. 
This, doubtless, is the pathology of all those forms of 
filarial disease characterised by visible varicosity of 
lymphatics, with or' without lymphorrhagia. 

Filarite mag disappear from the blood in such 
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eases.-— In lilarial disease associated with lymphatic 

varix embryo filaria' arc gen en-ally present in the 
blooel as well as in the contents of the dilated vessels. 

Kenned imes, it is true, tin* embryo is not found. Such 

eases are probably of long standing ; had the filaria 
bee'ir looke'd for at the comnie'iieenient etf the disease, 

it would have been discovered. 1 have watched eases 

in which the embryo has disappeared in this way ; 

though at first found in abundance in the blood, after 

a year eir longer if ceased to appear there The 

re-asem for this disappearance is doubtless the death 
of the parent parasites, an occurrence I have seen 

associated with an attack of lymphangitis. It must 

be borne; in mind that, although the original cause of 

the varix mav disappear, the effects of its operation 

are- permanent. 
Pathology of elephantiasis ai-ahnin. 

Embryos not usually present in the blood in ele 

plattiliusis.—In those cases of filaria disease in which 

elephantiasis arabuni is the leading feature, it is 
not usual at any stage of the established elisease* to 

find filaria* in the blood or elsewhere', unless it be in 

I'oiiiitries in which filariasis is oxtremelv c o m m o n and 

reinfection, or extensive infection, highly probable. 
liaisons for regarding ei'eplutttttasts as a filarial 

tlisease.—From this circumstance—the absence' etf 

filaria embryos from the blooel in elephantiasis- the 
question naturally arises, W h y attribute this disease 

to the filaria? The answer to this is: (1) The* 

geographical distribut ion of Filaria iioc/itrna and of 

elephantiasis arabuni correspond ; where elephantiasis 

abounds the-re the* filaria abounds, and rice rersth 

(2) Filarial lymphatic varix and elephantiasis occur in 

the- same districts, and frequently concur in the* same' 

individual. (:'t) L v m p h scrotum, an unquestionably 
filarial disease, often terminate-s in elephantiasis of 

the scrotum. (4) Elephantiasis of the leg sometimes 

superve'iies on the surgical removal of a lymph 
scrotum. (•">) Elephantiasis and lymphatic varix ait-

e'ssentially disease's of the lymphatics. (Ii) Filarial 



5°° 
FILARIASIS. 

lymphatic varix anel true elephantiasis are both accom
panied by the same type of recurring lymphangitis. 
(7) J\S filarial lymphatic varix is practically proved 
to be caused by the filaria, the infererrce that true 
elephantiasis— the disease with which the former-
is so ofterr associated and has so many affinities— 
is attributable to the same cause', appears to be 

warranted. 
Explanation of the absence of filaria' in the blood 

in e/ejdiautiiisis.—If the* filaria be the cause of tropical 
elephantiasis, how account for the absence of filaria 
embryos irr the blood, as is the case in the vast 
majority of instances of this disease ? The answer 
te> this is :—Either the disease-producing filaria? have* 
elied ; or the lymphatics draining the affected area 
are so effectually obstructed by the filaria. its pro
ducts, or its effects, that any embryo filaria? they may 
contain, or may have contained, carrnot pass along 
these* vessels to the circulation. 

W e have already seen that in filarial lymphatic 
varix the parasite which produced the disease may 
die, particularly during attacks of lymphangitis; the 
same may occur in elephantiasis, and I believe that 
this does happen. I do not think, however, that this 
is the entire explanation. 

Lymph stasis produced by filaria ova.—I have 
twice in filariasis found ova of the filaria in lymph ; 
once in the lymph from a lymph scrotum, once in 
lymph procured by aspirating a varicose groin gland. 
Therefore, at times, the filaria may produce ova 
inste-ad of swimming embryos. The ova of the filaria 
are not like the long, supple, slim, active, swimming 
embryo; they are passive, more or less rigid, oval 
bodies nearly five times the diameter of the embryo 
coiled up in their interior. In consequence of their 
size and passive character the ova, unlike the normal 
free swimming embryos, are epiite incapable of 
traversing such lymphatic glands as, in the eyent 
of their escape from the pare-ntal worm, they may be 
passivedy carried to by the lymph stream. It is an 
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ai'cepled fact in pathology that an essential element 
in the causation of elephantiasis is lymph stasis. 1 

have* ve'iitured to conjecture that the stasis of lymph 
which eve'iif nates in tropical elephantiasis is produced 

by embolism of the lymphatic glands by ova of the 

fdaria. 
But, it may be asked, why should ova enter the 

lymph stream? In normal conditions the embryo 
filaria at birth is already fully outstretched. If ova 
are' expelled bv the parent fdaria, it must be as a 

result of some' hurrying of the* pretcess of filarial par
turition. That this eloes occur sound hues the' dis

covery, already mentioned, of filaria ova in the lymph 
fully proves; anel 1 believe' that this is really what 

eloes occur, anel that it is the- initial step in the de-
velopment of filarial elephantiasis. W e can readily 
understand how, in consequence* of mechanical injury, 
to which from her exposed position in the limbs she 

must be' freepiently subjected, or of some other cause, 
the parent filaria mav miscarry. Shoulel this happen, 
then the e-oiite-nts of her uterus will be expelled 

prematurely and before: the ova normally lying at 
the upper part of her uterus have Become*, the long, 

outstretched, ae-tive embryos we see in the blood. 
If a crowel of these* passive, massive ova are' carried 

by the lymph stream to the lymphatic glands of a 
limb, in the lymphatic trunks of which a female 
filaria is lying aborting, embolism of the* afferent 
lymphatics of the glands must result and stasis of 

lymph in the limb ensue*. 
Inflammation necessary far the production oj 

elephantiasis.—Lymph stasis alone does not produce; 
elephantiasis ; this has been proved by experimental 
ligature of lymphatic trunks. It may produce a 

form of eede'ina, but not true cdephantoid hypertrophy. 
Should inflammation occur in an area of lymphatic-
congestion so produced, as it is very apt to elo on the 

slightest injury, then elephantiasis will supervene* ; for, 
unless the lymphatics of an inflamed area are patent, 

the products of inflammation are not completely 
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absorbed. Krvsipelatoid infhimrrration, freeprently re
curring, is a well recetgnised feature iir ahrrost every 
case of e-lephantiasis arabuni. 

Sripience of ecen/s in efephatitiusis. —The sequence 
of events in the production of e-lephantiasis is, I 
believe-, as follows : -Parent female filaria in the 
lymphatic systean of the atfected part ; injury of the 
filaria; premature expulsions of ova in consequence of 
injury ; embolism of lymphatic glands by ova. ; stasis 
of lymph ; lymphangitis from subsequent traumatism 
or other cause in the congested area; imperfect ab
sorption of the* products of inflammation : recurring 
attacks of inflammation leading to gradual, intermit -
tingly progressive', inflammatory hypertrophy of the* 

part. 
In this way 1 explain the production of elephan

tiasis by the filaria. And irr this way I explain 
the absence from the blood of the e-mbryos of the 
parasite which started the disease ;, they cannot pass 
the occluded glands. Very likely the parent worm 
dies at an early stage of the dise-ase* ; killed by the; 
cause which led to premature parturition, en- by the 
subseepient lymphangitis. 

The subjects of'elephantiasis less liable than others 
to filaria- in the blood.- Senile' years ago 1 made 
a curious observation which supports the' view just 
stated. 1 received from Surgeon-Major Elcum eighty-
eight slides of night blood from eighty-eight natives 
of Cochin. Of these eighty-eight persons fourteen 
were affected with elephantiasis, seventy-four were-
not sei affected. Of the slides coming from the* seventy-
four non-elephantiasis cases twenty contained filaria*, 
about one in <*ve*ry three anil a half; of the fourteen 
elephantiasis case's only one had filaria*. W h y should 
the (*h*phantiasis cases have' proportionately fewer 

filaria; than the* non-elephantiasis cases I Because 
in the former the existence of elephantiasis implied 

that a large area of their lymphatic systems was 
blocked, arrd that the blood could be stocked with 
embryo filar he carrie*el by the lymph from only 
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a relatively small lymphatic area; there was, 

the-refore, a proportionately lesser likelihood of the 

presence of parent filaria' having for their young an 

unobstructed passage to the- blood. 

FILARIAL DLSI.ASKS. 

Etui merit/ ion of the filarial diseases, -'flic diseases 

known to be produced bv Fdaria uocturun are abscess ; 

lymphangitis; varicose'groin glands ; varicose, axillary 
glands; lymph scrotum; cutaneous anel dee}) lym

phatic varix ; orchitis; chyluria; elephantiasis of the 
leg, scrotum, vulva, arm, mamma, anel elsewhere; 
chylous dropsy of the tunica vaginalis ; clivlous ascites ; 
chylous di'irrheea, and probably other forms of disease 

depending on obstruction or varicosity of the lym
phatics, or on death of the parent filaria. 

Abscess.-Oce-asionally, as already mentione-d, 
whether in consequence of blows or other injuries, 
of lymphangitis, or of unknown causes, the parent 

filaria dies. dene-rally the dead body is absorbed, 
just as a piece* of aseptic catgut vvoulel be. Some 

times the dead worm acts as air irritant anel i-ause*s 
abscess, in the contents of which fragments of the 

dead filaria may be* found. Such abscesses, occurring 
in the limbs or scrotum, will discharge- in due course, 
or may be operred ; they lead to no further trouble. 

Should they form in the thorax or abdomen, serious 
consequences and event death may ensue. 

Probably, in certain instances, abscess forms at 
times independently of the death of the parasitem
ia varicose glands, in lymph scrotum, in elephantiasis, 
or in similar areas of weakened tissues and lymphatic 

congestion. 
The death of the- parental filaria- is apt to be lost 

sight of as a possible cause of abscess in the; subjects 
of filarial infection. 1 h-e-p-seatecl pain in the thorax 
e>r abdomen, with inflammatory fever followed by 
liectie-, anel a diminution in the number of embryo 
filaria* in, or their entire disappearance from, the 
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peripheral blood shoulel, in such circumstance's, suggest 
;i diagnosis of filarial absce-ss arrd indicate; exploration 
and, if feasible, active surgical interference. 

Lymphangitis ami elephanloul fever. -
Symptoms. — Lymphangitis is a common occurrence 
iir all forms of filarial disease, particularly iir ele
phantiasis, varicose glands, and lymph scrotum. 
When occurring in the limbs the characteristic 
painful, cord-like swelling of the lymphatic trunks 
and associated glands, and the red congested streak 
in the superjacent skin, are usually apparent at 
the commencement of the attack. Very soon, how
ever, the connective tissue and skin of the implicated 
area become inflamed and tense, arrd high fever, pre
ceded by severe and prolonged rigor, sets in. The 
attack may continue for several days, and is accom
panied by severe headache, anorexia, often vomiting, 
and sometimes delirium. After a time the tension of 
the inflamed integuments may relieve itself by a 
lymphous discharge from the surface. Usually the 
attack ends in profuse general diaphoresis. The 
swelling then subsides gradually though not entirely, 
the parts remaining permanently somewhat thickened. 
Lyniphangitis may be confined to groin glands, testis, 
spermatic cord, or abdominal lymphatics. 

Diagnosis.—This fever, appropriately named 
by Fayrer " elephantoid fever,"' occurs habitually, at 
varying intervals of weeks, months, or year's, in 
nearly all forms of elephantoid disease. Its ten
dency to recur, the severe rigor ushering it in, arrd 
the terminal diaphoresis cause it to be- mistaken 
for ague. The implication of the lymphatics, 
the local pain, the erysipelatoid swelling, the pro
longed pyrexial stage, the absence of the Plasmotlium 
malariw from the blood, the presence there very 
possibly of the filaria, and the powerlessness of 

quinine to control the fever', suffice for diagnosis. 
Nevertheless, error in diagnosis is common, particu
larly when the attacks recur freepiently, and with 
a certain degree of regularity, as is usually the case. 
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Treatment.—The treatment should consist in re

moving any cause of irritation, and in rest, elevation of 
the: affeete'd part, e-ooling lotions or warm fomentations, 

mild aperients, opium to relieve pain, and, if tension 

Fiji. eil.—Varicose jiroin ejamls and cliyiocele. {From a patient under the 
rare of Mr. Johnson Smith ) 

is great, pricking or scarifying the swollen area under 
suitable' aseptic conditions. 

Varieose itioin glands (Fig. G-l).—Associated 
conditions.- Varicose groin glands are frequently 
associate-el with lymph scrotum ; sometimes with 
chylous dropsy of the tunica vaginalis; sometimes 
with chyluria. Occasionally all four conditions co
exist in the same individual. 

Symptoms.—As a rule, commencing painlessly, the 
patient is not aware of the existence of these varicose 
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glands until they have attained considerable dimen
sions. Then, a sense of tension, or an attack of 
lymphangitis, calls attention to the- state of the groins, 
where certain soft swellings are discovered. These 
swellings may be of insignificant dimensions, or they 
may attain the size of a fist. They may involve 
both groins, or only one groin ; they may affect the 
inguinal glands alone, or the femoral glands alone, 

or, and generally, both sets together. 
To the touch they feel soft, doughy, and obscurely 

lobulated. The skin, natural in appearance, carr 

be glided over the surface, but the tumours them
selves are not movable over the subjacent fascia. 
Occasionally hard, kernel-like pieces carr be felt in 
their interior, or the entire mass may be more or le-ss 
indurated. On thrusting a hypodermic needle iritet 
the swellings, white or reddish chylous, or clear 
lymphous fluid can be aspirated in abundance. This 

fluid coagulates rapidly and usually contains living 

filaria embryos. 
Diagnosis. — -It is important to be able to diagnose 

these tumours from hernia, for which the;y are often 

mistaken. This can be clone by observing that they 
are not tympanitic on percussion ; that though pres

sure causes them to diminish, they do so slowly ; that 
there is no sudden dispersion accompanied by gurgling, 

as in hernia, on taxis being employed ; that they 
convey a relatively slight, or no impulse on coughing ; 

that they slowly subside on the patient lying down, and 
slowly return, even if pressure be applied over the 

saphenous or inguinal openings, on the erect posture 

being resumed. The cautious use of the; hypodermic 
needle will confirm diagnosis ; which would be further 

strengthened by the. co-existence of lymph scrotum, 

chyluria, or chylous hydrocele, and the presence of 
filariie in the blood. Chronic swellings about the groin, 
cords, testes, and scrotum in patients from /he traffics 

should af tt-ays be regarded as being possibly filarial. 

Pathological anatomy. — On dissection these 

tumours are found to consist of bunches of varicose 



Li 'A/PI/A TIC VARICES. 5 r 3 

lymphatics, arrel to form part of a vast lymphatic 

varix involving the pelvic and abdominal lymphatics. 
'Printincut.— Bnless they give rise to an incapaci

tating amount of discomfort, and are the seat of fre
quent attacks of lymphangitis, varicose groin glands 

ate best left alone. It must always be remiombercd 
that they are part of an anastomosis necessary to 

life. .Should theyy be very troublesome anel incapaci
tate for work, they may be removed (Maitland, licit. 

Aletl. Journ., 1SD7). In operating, strict aseptic-
methods must be* practised, as septic lymphangitis 
readily occurs, and has frequently proved fatal irr 
such cases. Excision is not? always satisfactory, as it 

may be followed by lymphorrhagia at the* seat of the 

wound, by excessive dilatation of some other part of 
the implicated lymphatic area, by chvduiia, or by 

elephantiasis in erne* or both legs. 
It is said (Azema) that these glands tend to 

diminish in size after forty. I cannot confirm this 
statement from personal observation. 

Similar varicose dilation of the axillary glands 
is sometimes, though much more rarely, found. 

Bancroft designated these varicose axillary and groin 
glands "helminthoma elastica." 

Cutaneous and deeper lyinphatie varices. 
-Occasionally cutaneous lymphatic varices are met 

with on the surface of the abdomen, on the legs, 
arms, and probably else*where. Sometimes they arc; 
permanent ; sometimes, when more deeply situated, 
they constitute little swellings which come* and go in 
a few hours. I believe these latter often deperrd orr 
the actual presence' of parent filariie in the tumour. 
Such varices are evidence- of lymphatic obstruction. 
Filarial lymphangiectasis of the spermatic cord is 

not uncommon. The contents may be milky and 
chylous, or straw-coloured and lymphous, according 
to situation and connections. 

Thickened lyinphatie trunks. - Surgeon-
Lieut. -Col. Maitland (loc. cil.) has frequently seen irr 
Madras cases of lymphangitis irr which, after the 

n 11 
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initial swelling and inflammation had subsided, a 
Hire of thickening remained. O n e*xcising this 
thickened tissue and carefully dissecting it, he has 
found minute cyst-like dilatations of the lymphatic 
involved, and in these cysts adult filaria1 coiled up, 
sometimes dead, sometimes alive. The lymphangitis, 
he believes, is caused in these cases by the death of 
the filarne. Daniels has made similar observations 
in British Guiana. Such a case I recently saw under 
the care of Dr. Abercrombie at Charing Cross Hos
pital in London. On the subsidence of a filarial 
lyniphangitis of the arm a thickening, about the size 
of a finge'r-tip, remained on the forearm. Believing 
that it contained adult filariae, this thickening was 
excised by Mr. Young and placed in normal salt 
solution. Eight hours later the mass was carefully 
dissected, and a living female filaria, about four 
inches in length, was turned out. The parasite 
continued to live and swim about actively in the salt 
solution for nearly two hours (/Jrit. Afed. Journ., 
April 24th, 1897). 

L y m p h scrotum (Fig. 65).—Symptoms.—In 
this disease the scrotum is more or less enlarged. 
Though usually silky to the touch, on inspection the 
skin presents a few, or a large number of, smaller 
or larger lymphatic varices which, when pricked or 
when they open spontaneously, discharge large epian-
tities of milky, or sanguineous-looking, or straw-
coloured, rapidly coagulating lymph or chyle. In 
some cases eight or ten ounces of this substance will 
escape from a puncture in the course of an hour or 
two : it may go on running for many hours on end, 
soiling the clothes of the patient and exhausting him. 
Usually embryo filaria' can be discovered in the 
lymph so obtained, as well as in the blood of the 
patient. In a large proportion of cases of lymph 
scrotum the inguinal and femoral glands, either on 
one or on both sides, are varicose. 

Probably provoked by injury in rubbing against 
the thighs and clothes, erysipelatoid inflammation 
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anel elephantoid fever are- frequent occurrences. 
Absce'.ss is not uncommon. In time, in a proportion 
of cases, the scrotum tends to become permanently 

I'ig. (i.j.—Lymph scrotum anil varicose groin glands. {From a rhotogriqili 
by Dr. liennir, Fooeliom.) 

thickened and to pass into a state of true elephanti
asis. 

Treatment.—Unless inflammation be a freeprent 
occurrence, or there be frequent and debilitating 
lymphorrhagia, or unless the disease' is tending to 
pass into true elephantiasis, lymph scrotum—kept 



5i6 FILARIASIS. 

scrupulously clean, powdered, suspended, anel pro
tected—had better be- left alone. Should, however, 
for these or other reasons, it be deemed expedient to 
remove the diseased tissues, this can be effected 
easily. The scrotum should be well dragged dovvrr 
by an assistant whilst the testes are pushed up out 
of the way of injury. A finger knife is then passed 
through the scrotum, and in sound tissues, just clear 
of the tesress, and the mass excised by cutting back
wards and forwards. N o diseased tissues, and hardly 
any flap, should be left. Sufficient covering for the 
testes can be got by dragging on the skin of the 
thighs, which readily yields and affords ample cover
ing. It is a very common, but a very great mistake 
to remove too little. As a rule, the wound, if care
fully stitched and dressed antiseptically, heals 
rapidly. 

In consequence of this sudden and violent inter
ference with an extensive varix, of which that in the 
scrotum is but a part, chyluria and sometimes ele
phantiasis of a leg may supervene. The patient 
should be warned of this possibility. 

Chyluria.—Pathology.—When a lymphatic varix 
in the walls of the bladder, the consequence of filarial 
obstruction in the thoracic duct, ruptures, there is an 
escape of the contents of the varicose lymphatics into 
the urine. Chyluria is the result. 

Symptoms.—This disease freepiently appears with
out warning; usually, however, pain iir the back and 
aching sensations about the pelvis and groins— 
probably caused by great distension of the pre
existing lymphatic varix—precede if. Retention of 
urine, from the presence of chylous coagula, is some
times the first indication of serious trouble. Whether 
preceded by aching, or by retention, or by other 
symptoms, the patient becomes suddenly aware that 
he is passing milky urine. Sometimes instead of 
being white the urine is pinkish or even red ; some
times white in the morning, it is reddish in the 
evening, or rice versa. Sometimes whilst chylous at 
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orre part of the elay, it is perfectly limpid at another. 
(Jreat variety in this respect exists in different cases, 
anel even irr the same case from time to time, depend
ing on temporary closure of the* rupture in the lym
phatic, and also on the- nature* of the food.* 

/'hysictil characters of chylous urine-—If chylous 
urine: be passeel into a urine glass and allowed to 
stand, as a rule*, within a very short tiirre, the whole 
of the* urine bccome's coagulated. Oraclually the 
ceiagulum contracts until, at the: end of some hours, 
a small, more en- less globular clot, usually bright red 
or pinkish in colour, is floating about in a milky fluid. 
hater, the milky fluid separates into three layers. 
Orr the top there is forme*el a cream-like pellicle; at 
the bottom a scanty reddish sedinri'nt, sometimes 
including minute red chits ; irr the centre the mass 
of the urine forms a thick, inte*rmediate stratum, 
milky white or reddish white in colour, in which 
floats the contracted coagulum. If a little*-of the 
sedime'iit be take*rr up with a pipette arrd examined 
with the microscope, it is found to contain ceils like' 
reel blood cells, lymphocytes, granular fatty matter, 
epithelium and urinary salts, anel, mixed with these 
in a large proportion of cases though not in all, filaria 
embryos. The middle layer contains much granular 
fatty matter ; whilst the upper cream-like layer 
consists of the same fatty material in greatiT abund
ance-, the granules tending to aggregate into larger 
oil globules. If a small portion of the coagulum be 
teased out, pressed between two slides, and examined 
with the microscope, filaria-, more or less active, may 
be* found in the meshes of the fibrine. If ether be 
slrakerr up with the milky urine, the fat particles are 
dissolved out and the urine becomes clear ; the fat 
mav be recovered by decanting and evaporating the 

* The sanguineous appearance so freepiently seen in chylous 
urine ami in other forms of lilariul lynipliorrhagia, depends 011 the 
formation of blood corpuscles in lymph long retained in the 
varicose vessels, ami is a result of the' normal evolution of the 
fornie'd elements in that fluid. There is no rupture of blood
vessels, as some have asserted. 
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ether which floats on the urine. Boiling the urine 
throws down a considerable precipitate of albumin. 

Recoi-erg and relapse -Chyluria comes and goes 
in a very capricious manner. Sometimes the urine 
r«*mains steadily chylous for we*e*ks and months, and 
then sueldenly, without obvious cause, becomes limpid 
and natural-looking, arrel free fronr fat or albumin. 
Later a relapse will occur, again to disappear after an 
uncertain time; and so on during a long course of years. 

Retention of urine,—Retention of urine* is not an 
unusual occurrence ; it is produced by the formation 
of coagulum in the bladder. The retention usually 
give's way after a few hours of distress, worm-like 
clots being passed. 

Constitutional effects.—Although chyluria is not 
directly dangerous to life, yet, being prolonged, it 
gives rise to pronounced anannia, depression of spirits, 
and feelings of weakness anel ch-bility, and tends to 
incapacitate the patient for active*, vigorous life. 

Exciting causes of chyluria. — Chyluria is very 
liable* to occur, either for the first time, or as a 
relapse, in pregnancy or after childbirth ; the dis
turbance of the pelvic lymphatics irr pregnancy, and 
the muscular efforts attending labour apparently 
causing rupture of pelvic lymphatics previously 
rendered varicose by filarial obstruction of the thoracic 
duct. In men, running, leaping, and violent efforts 
generally, are sometimes assigned as its cause; usually 
the exciting cause is not discoverable. 

Treatment. —The treatment of chyluria should be 
conducted on the same lines as the treatment for 
inaccessible varix elsewhere ; that is to say, by resting 
and elevating the affected part, and thereby diminish
ing as far as possible the hydrostatic pressure in the 
distended vessels. Many forms of medicinal treatment 
have been advocated. Because during treatment with*7'* 
some drug a chyluria has subsided, curative properties 
are apt to be attributed to the drug which was being 
taken at the time. The best results are got by 
sending the patient to bed, elevating the pelvis, 
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restricting the amount etf food and fluid—especially 
fatty food, gentle purgation, anel absolute rest. It 

will be found that a day or two of treatment on these 

lines is often followed by temporary, perhaps pro
longed, cessation of the* chyluria. The drugs which 

have been particularly lauded in the treatment of this 

disease arc gallic acid irr large doses, benzoic acid in 

large closes, glycerine, the tincture of the- perchloride 
of iron, decoction of mangrove bark, chromic acid, 
quinine, salicylate of soda, ichthyol, and Nigefla 
sti/iru. I do not believe that these substances have 
any influe-nee- whatever in stopping the lymphor-

lliagia. Neither do I belie've that thymol, recom

mended by Lawrie*, or methylene blue, recommended 
by American writers, has any effect whatever, either 
on the filaria or on the' disease: it gives rise to; since* 

their first recommendation both drugs have- been 
tried, but in other hands have failed. 

Filarial orchitis. -— Several French writers 
describe under the name "malarial orchitis" a special 
form of inflammation -of the testes, and here anel 

there in Indian medical literature allusion is made 

to the* same, or a similar subject. I have many 
times seen filarial orchitis, but 1 cannot say I have 
seen orchitis of purely and unquestionably malarial 
origin. The fe*ver attending filarial orchitis—which 
is usually associated with lymphangitis of the spe-r-

matie- cord and perhaps with inflammation of the* 
scrotum, like ordinary elephantoid fever resembles 
very closelv a malarial attack and may be mistaken 
for this. Without absolutely denying the existence 

of such a disease as malarial orchitis, I would suggest 
that the affection described by the French anel Indian 

writers referreel to, anel endemic inflammations of 
testes, spermatic cords, and scrotum generally, arc of 

filarial origin. 
Filarial synovitis.---Maitland (Ind. Afed. Cur., 

Oct., IS OS) mentions acute synovitis of the knee-
joint as one of the* filarial diseases, and give's the 

particulars of five' cases. H e considers the concurrence 
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of synovitis with filarial invasion too common to be 

ai'ciilental. 

ELEPHANTIASIS. 

Its prevalence,—Elephantiasis is by far the* most 
frequent manife*station of filarial infection, anel is 
exce-edingly common in some of the endemic districts. 
Thus in certain districts in Cochin about f) per cent. 
of the- population ; in Samoa about every second in
dividual; in Huahine seven-tenths of the adult male 
population are affected. Tn many other tropical and 
sub-tropical countries, if not so common as in those 
just mentioned, elephantiasis is, nevertheless, common 

enough. 
Earls affected.—In 9a per cent, of the cases the 

lower extremities—either one or both—alone, or iir 
combination with the scrotum or arms, are the seat of 
the disease. The* foot and ankle only ; eir the foot 
and leg ; or the foot, leg, and thigh ; may, each or 
all, be involved. The scrotum is also a common 
situation for elephantiasis. The arms are more rarely 
attacked ; still more rarely the mamma;, vulva, and 
circumscribed portions of the integuments of the 
limbs, trunk, or neck. 

The recurring erysipelatoid attacks.—The disease 
in any of these situations commences with a rapidly 
evolved lymphangitis, dermatitis, and cellulitis, ac
companied by elaphantoid fever. On the subsidence of 
the acute symptoms the skin and subcutaneous fascia 
of the affected part do not quite resume their original 
proportions ; the inflammatory effusion not being com
pletely absorbed, some permanent thickening remains. 
Recurrences of this inflammation once or twice a 
month, or perhaps once in six months, or every twelve 
months, or even at longer intervals, add a little each 
time to the bulk of the limb or scrotum ; thus, 
gradually, an enormous swelling may be built up. 
Occasionally, though very rarely, enlargement may 
progress after one, two or more initial inflammatory 
attacks and without further recurrence of these. 
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Clinical characters of the stcelling.—The affected 

part is greatly increased irr bulk. The surface of the 
skin, in confirmed elephantiasis especially, is rough 

and coarse-; the mouths of the follicles are sometimes 

unusually distinct; the papilla* anel glands are either 

hyporti'ophie-d or atrophied ; the hair is coarse and 

Fig. del.—Elephantiasis of legs ; scrotum ami right arm slightly 
affected. {From, a photograph by Dr. Turner, Samoa.) 

sparse ; the nails are rough, thick, and deformed. 
Around joints the thickened integuments are thrown 

into folds, the comparatively smooth-sided and deep 

interlying sulci permitting limited movement. There is 
no distinct line of demarcation between healthy anel 
diseased skin. The implicated integuments are hard, 

dense, pit but slightly if at all on pressure, and cannot 

be pinched up or freely glided over the deeper parts. 
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Its macroscopic anatomy.—On cutting irrto the 
swelling, the derma is found to be dense, fibrous, anel 
enormously hypertrophied. The subjacent connective 
tissue is increased in bulk, having, especially in the 
case of the scrotum, a yellowish, blubbery appearance; 
from lymphous infiltration. A large quantity of 
fluid wells out on division of such tissues. The 
muscles, nerves, anel bones are not necessarily 
diseased, although in rare instances they may be 
degenerated and slightly or considerably atrophied 
from pressure. The blood-vessels are large; the 
lymphatics dilated; the associated lymphatic glands, 
both of the same side and very often of the opposite; 
side, enlarged and dense. 

True elephantiasis is permanent. — Though in 
recent case's elephantiasis of the limbs may be much 
reduced by treatment, the disease is never per
manently recovered from. Lymphatic cedema iir 
areas which have never inflamed subsides readily 
enough on pressure, or elevation. 

Elephantiasis of the legs (Fig. GG).—Ele
phantiasis of the lower extremities is usually, though 
by no means always, confine:d to below the knee. 
The swelling may attain enormous dimensions and 
involve the entire extremity, the leg or legs attaining 
a circumference, in aggravated cases, of several feet. 

Treatment.—In the treatment of elephantiasis of 
the leg the patient should be encouraged to persevere: 
with elastic bandaging, massage, and elevation of the 
limb. Ligature of the femoral artery has been prac
tised ; it is probably useless, and is certainly not a 
justifiable method of treatment. Sometimes, in ex
treme cases, good results are got from excision of 
redundant masses of skin, a longitudinal strip of 
three or four inches in breadth by a foot or more in 
length being dissected off. Electrolysis and mercury 
have also been used ; I question their value. During 
the acute attacks, tension may be relieved by aseptic 
punctures with a sharp lancet. At all times the 
limb must be carefully guarded from injury, and shoes 
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anel trousers worn. Slight injuries provoke the in
flammatory recurrences. Wading in water, prolonged 
standing, violent exercise, arrd exposure to a hot sun 
are injurious, and should be avoided as far as possible. 

Elephantiasis of the scrotum (Fig. 67). 
Weight of tumours. Elephantiasis of the scrotum, or 

Fj,4. cr.—Elephantiasis of the scrotum : left leg slightly affected. 
{From a photograph by Dr. Turner, Samoa.) 

-'scrotal tumour' as it is sometimes callenl, may attain 
an enormous size. Ten, fifteen, or twenty pounds 
are common weights for these tumours, and forty or 
fifty pounds is by no means uncommon ; the large'st 
recorded weighed 221 lbs. 
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Anatomical characters. There are certain points 
in the anatomy of scrotal tumour which the operating 
surgeon must bear in mind. These tumours corrsist 
of two portions (Fig. GS) : First, a dense rind of hyper-
trophied skin (A e), thickest towards the lower part 

and gradually thinning out 
as it merges above into the 
sound skin of the pubes 
and thighs ; second, en
closed irr this rind, a mass 
of lax, blubbery, dropsical, 
easily torn through, areolar 
tissue, in which teste's, 
cords, and penis are em-
bc*dded. The shape of the 
tumour is more or less 
pyriform. The upper part, 
or neck, on transverse sec
tion (B) is triangular, the 
base (B k) of the triangle 
being in front, the apex 
(B j)—usually somewhat. 
bifid from dragging on the 
gluteal folds—towards the 

anus, the sides (B h) towards the thighs. In the 
latter situation the skin, though usually more or 
less diseased, is, from pressure, softer and thinner 
than elsewhere, tempting the surgeon to utilise it for 
the formation of flaps—not always a wise proceeding. 
The penis (A a, By") always lies in the upper and 
fore part of the neck of the mass ; it is firmly attached 
to the pubes by the suspensory ligament. The sheath 
of the penis is sometimes specially hypertrophied, 
standing out as a sort of twisted ram's horn-like pro
jection on the anterior surface of the tumour; this, 
however, is unusual. Generally, the sheath of the 
penis is incorporated in the scrotal mass, the prepuce 
being dragged on and inverted so as to form a long 
channel leading to the glans penis and erpening (A I) 
half-way down, or even lower, on the face of the 

Eig. (>S.—Diugram of the anatomy 
of elephantiasis of the scrotum. 
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tumour. The testes (A c), buried in the' central 

blubbery tissue, usually lie towards the back of the 
tumour, one on each side, in large tumours generally 

nearer- the lower than the upper part. They are more 
or less firmly attached to the under part of the 
scrotum by the hypertrophied lemains of the' guber-

naculuni testis (Aid) ; a feature to be* specially borne 
in mind by the surgeon. As a rule, both testes carry 
large hydroceles with thickened tunic-a* vaginalis. The 

.spermatic cords, also (Eh, Ii g), are' thickened arrd 
greatly elongated. The arteries supplying these enor
mous grow ths are of considerable size ; the veins, too, 
are very large and, as they permit regurgitation of 

blood from the trunk, are apt to bleed freely. 
Their importance. — Beyond inconvenience from 

their weight, the presence of the cumbersome mass 
between the legs, the suffering attendant on recurring 
attacks of inflammation anel elephantoid fever, the 
sexual disability, and the uiisightliness, these-tumours 
are not of great importance*; they do not, as a rule, 

directly endanger life. They may grow rapidly or 
slowly; they may attain a large size in two or three 
years, or they may be in existence for years and at 
the end of this time amount to little more than a 
slight thicke-ning of the scrotum. Occasionally, in 

large tumours, portions of the mass become gan
grenous, or abscess may form, and in this way life 

may be endangered ; this is not usual, however. 
' Treatment,. Scrotal tumour, as soon as it becomes 

unsightly or inconvenient, should be removed. < >ftcii 
after thorough removal etf all the diseased integu
ments, elephantoid fever', which before may have been 

fre-epient, ceases to recur. 
Treatment preliminary to operation. If the 

tumour is of considerable size, the patient should 

keep his bed for a day or two before operation, the 
mass being suspended' so as to drain it <tf fluid and 
blood. It is thus rendered lax, and the operator is 
enabled to ascertain by palpation the position of the 

testes anel, if such chance tei be present, of hernia 
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a irot very unusual complication. The* possibility of 

undescended testes should not be overlooked. 
Operation. -Before making provision for the pre

vention of lnemorrhage the operator should mark out 
by shallow cuts the* line at which he proposes to 
separate* the tumour, care beiirg taken that these 
guiding incisions run through and include only abso
lutely sound skin. If the latter precaution be 

ne*glected, disease is very liable to recur in the scar 
or flaps. Eirst, the tumour is turned up and a shallow 

Fig. lilt.—Hubber c-eirel in position. 

transverse cut is drawn in sound skin across the peri

neum in front of the anus. The tumour being allowed 
to fall down, a similar shallow cut is made across the 

pubes. The corresponding extremities of these two 
cuts are then united either by a straight cut, or, if 

there be a little sound skin on the thigh aspects of 
the tumour, by semilunar incisions. 

Assistants then firmly draw down the scrotum as 

far as possible, and the surgeon, if he deem it desirable, 

applies elastic webbing over the mass so as to expel 

the blood it contains. Next, a stout rubber cord is 
wound, figure of S fashion, round the neck of the 

tumour, well above the guiding incisions, anel over 

the pelvds, and firmly secured (McLeod) (Fig. G9). Or 
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the rubber corel is wound round the* neck of the 
tumour only, being kept iir place' by four strips of 
bandage' passing under the cord, one on each side* of 
the scrotum before and behind, and firmly tied over 
another strip of bandage encircling the waist. 

The teste's and cord are first dissected out through 
long perpendicular incisions made: in front, the remains 
of the gubernacula testis being hooked up with the 
finger and snippeel through with scissors. The channel 
of the; prepuce is next slit up, the incision being 
carried up to the pubic limiting mark. The penis can 
then be shelled out, the' prepuce being first cut through 
around the corona glandis. If lateral flaps can be 
formed of sound skin they are; then elis.seeted up. The 
perineal and pubic incisions are now deepened and, 
assistants holding the' testes and penis well out of the 
way, the neck of the tumour is cut through close to 
the perineum and pubes. Oaping vesseis are- all care
fully ligatured, and redundant tunica vaginalis if 
hydroceles be present excised. The rubber cord is 
then remeivecl. 

When lia'tnorrhage has been controlled, the pos
terior halve-s of the flaps are brought together by 
sutures, the anterior halves being united over the 
testes to the pubic cut. The penis will therefore 
emerge from the* point where the horizontal lirre meets 
the perpendicular line of what is now a T- or Y-shaped 
wound. If no flaps have been made', the testes may 
be fixed by stitching any tag of tissue connected with 
tlrerrr to the perineum, and the dimensions of Un
wound reduced as much as possible by stitching up 
the corners at the pubes and perineum. 

In dressing it is of importance that the raw sur
faces be covered by some- aseptic non-fibrous protective 
-such as oiled silk- before the antiseptic dressing is 

applied. A fibrous dressing next the- raw surfaces is 
troublesome, as it sticks tei the wound and is painful 
anel difficult to remove. The dressing should be mas
sive', well padded, airel kept irr place by arr eight-tailed 
bandage- secured in front and behind to a strap round 
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the waist, a hole being cut in front for the penis to 
emerge. The large wound generally does well. Skin 
grafting should be practised freely and early, especially 
round the root of the perris. 

Alortality from, operation. - lire mortality from 
these formidable-looking operations, if they are care
fully done, is small, and need not exceed 5 per cent. 
The results are very satisfactory, as a rule, the 
functions of the organs being retained or restored. 

Elephantiasis of the arms.—This is com
paratively rare. Allowing for the differences between 
the upper anel lower extremities as regards gravi
tation of fluids, the symptoms and pathology of 
elephantiasis of the arm are the same as those of 
elephantiasis of the legs. Beyond the judicious 
employment of massage and elastic bandaging, little 
can be done in the way of treatment. 

Elephantiasis of the vulva and inamuia'. 
—Elephantiasis of the vulva (Fig. 70) and manrnne 
(Fig. 72) is still rarer. Where growth has be
come inconveniently large the diseased tissues should 
be removed. Instances are on record in which the 
integuments of the mamma? have become so thickened, 
heavy and elongated, that the organ has descended to 
the pubes and even to the knee. One such tumour 
weighed twenty-one pounds after removal. Tumours 
of the labia or of the clitoris, similarly, may attain a 
great size—eight or ten pounds, or even more. 

Elephantiasis of limited skin areas.—Dr. 
Corney, of Fiji (lancet, April 6th, 1889), states that 
pedunculated elephantoid tumours, springing from the 
groin or from the anterior surface of the thigh, are 
not uncommon in Fiji. One such tumour which he 
removed weighed twenty pounds. Dr. Daniels (Brit. 
Cniana. Aid. Ann., 1S9G) has seen, both in Fiji and in 
Demerara, several cases of this description. (Fi». 71.) 
Dr. Silcock (Indian Aled. Car:., July, 1895) de
scribes a pedunculated tumour of this nature which 
he removed from the neck of an East Indian, and 
which weighed, after removal, thirty pounds. I have 
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often seen limited areas of elephantoid thickening of 
the skin, particularly on the thighs. These conditions 

are easily dealt with by simple operations. 

Chylous dropsy ot the tunica vaginalis, 
and of the peritoneum; chylous diarrhoea.— 
Chylous dropsy of the tunica vaginalis is not an 

FIG 71.—PEDUNCULATED GROIN ELEPHANTIASIS. 

{From a, photograph by Dr. Daniels, Demerara.) 

unusual occurrence in the tropics. A fluctuating 
swelling of the tunica vaginalis, which does not 

transmit light, and which is associated possibly with 
lymph scrotum, with varicose* groin glands, with chy

luria, or with filaria? in the blood, would suggest a 

diagnosis of this condition. These collections of 
chylous fluid in the tunica vaginalis generally contain 
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FIG. 7-2.—ELEPHANTIASIS OF JIAMM.I.: LEFT LEG AND FOOT ALSO 
AFFECTED. 

(Fr<iM -- phatcnjcapli by Dr. Dariez, Samoa.) 
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enormous numbers of filaria embryos. They may 
be treated as ordinary hydroceles, either by aseptic 
incision or by injection. 

Filarial orchitis with effusion into the tunica 
vaginalis, according to Maitland is best treated by 
incision of the tunica vaginalis, turning out any clot 
that may be found in the sac, and stuffing the latter 
with iodoform gauze. This procedure, he says, gives 
immediate relief. 

Chylous dropsy of the peritoneum, and chylous 
diarrhoea of filarial origin are very rare. 

Prophylaxis of filarial disease.—The pre
vention of filarial disease resolves itself into pro
tection from mosquito bites and securing a water 
supply uncontaminated by these insects. With this 
in view, unprotected wells, tanks, or stagnant pools 
must not be permitted in the neighbourhood of 
dwelling-houses or used as sources of drinking water; 
tanks and buckets for storing domestic water (the 
influence of these in spreading filarial disease has 
been ably demonstrated by Daniels in Demerara, loc. 
cit.) should be covered with fine wire netting, or 
regularly emptied and cleaned every three or four 
days. Water that is not absolutely beyond suspicion 
should be boiled or filtered. 

The subjects of filariasis should be regarded as 
dangers to themselves and to the community, and be 
compelled to sleep under mosquito nets. 

FILARIA MURNA. (Fig. 51, I.) 

I have twice encountered in negroes a blood 
worm with the same dimensions and anatomical 
characters, so far as these have been made out, as 
E nocturua, but differing from this latter parasite 
inasmuch as it comes into the blood during the day 
and disappears from it during the night. One of these 
patients came from Old Calabar, the other from the 
Congo. The periodicity observed by the parasite was 
thoroughly made out by prolonged observation in one 
of the cases. As the man was in good health at the 
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time, and was obse-rving ordinary habits as regards 

the- hours of sleeping and waking, there can be little 
doubt that the parasite was not F nncfurna Some 

years previously this patient had a E ion in one of 
his eye-s ; it is just possible, therefore, that /'. din run, 
as I name this blood worm, is the' embryonic form of 

the sexually mature F loa (p. oo9). This is merely 
a conjecture. I have iro further observations to 

support it : indeed, the negative results as far as 

finding embryo filaria* in the blood in four cases of 
/•' but which I have- examined, are against it. 

Nothing is known about its life-history, or patho
logical significance*. From recent observations I 
believe it to be ve-ry common (1 in 4) in certain 
districts on the lower Niger, where it sc«*ms to take* 
the place among the- natives that /•' perstans holds 
among the Congo negroes. 

EILAIUA i)i:MAi:evn.\n. o-y. :.i,.- ) 

Tir examining bleiod sent me by Dr. Xewsam 
from natives of St. Vine-cut, West Indies, I found 
this blood worm in several individuals—in B) out of 
la 2 examined. It resembles /'' •uoc/urnit and F.diirrna 

so far as shape is concerned, but differs from them 
in size* I have had no opportunity of making trust

worthy measurements of living specimens in suitably 
prepared slides, but, judging from reiugh preparations, 
/•'- demartjiiuii appears to be rather more* than half 
the size of F. nocfurua and F. diurtia. It is sharp-
tailed like the*se>, but, in addition to the' size, it differs 

from them inasmuch as it observes no periodicity, 
being present in the peripheral circulation both by 
day and by night, and, also, in not being enclosed 

in a sheath. Nothing is known of its life-history, 
minute- anatomv, or pathological bearings. Possibly 
it is the embryonic form of F. mugulhacsi—also a 

tropical American blood parasite. 

I have recently met with, apparently, the same* 
parasite in the blood of natives of St. Lucia, W.I,, 
where Dr. Oalgev has still more recently shown that 
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either it, or a similar blood worm, is very common. 
It is quite possible that the sharp-tailed filaria (F. 
ozzard!) of British Guiana is the same species. 

1 have also found a minute, non-sheathed, sharp-
tailed embryo filaria in the blood of natives of N e w 
Guinea, likewise closely resembling E. demarquaii. 
Whether these various embryos belong to one or to 
several species it is impossible to decide until the 
parental forms of each have been discovered and 
compared. 

FILARIA OZZARDI. (Fig. 51, d.) 

Some time ago I received from Dr. Ozzard, of the 

Colonial Medical Service, British Guiana, a number 

of blood films prepared from aboriginal Carib Indians 
inhabiting the back-country of that colony. Although 

the negroes and other inhabitants of the littoral 
and settled districts of British Guiana are very sub

ject to F. nocturna and to elephantiasis, in none of 

the considerable number of slides of Carib blood 

from time to time received from Dr. Ozzard and 

Dr. Daniels have I once encountered F. nocturna. 
Dr. Daniels records an identical experience. I am 
assured by Dr. Ozzard that elephantiasis is unknown 

amongst these people. On examining the blood slides 
referred to, I discovered certain nematode embryos 
with characters so peculiar that I suspected they 
represented at least one new species of blood worm 
which I called, provisionally, E. ozzardi. At least 

half of the slides examined contained these parasites, 
some slides only one or two, other slides as many as 
forty or fifty. In size and shape five out of six of the 
embryos resembled very closely E. perstans (p. o36) 

—that is to say, they were blunt-tailed, had no sheath, 
and were very minute (-173 to -240 m m . by -0043 to 

•00o mm., Daniels). But along with the blunt-tailed 
filaria; and on the same slides there occurred a sharp-

tailed form, also very minute, and resemblino- F. 

demarquaii. There were about five blunt-tailed para
sites to every sharp-tailed parasite. Drs. Ozzard and 
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Danie-ls (Brit, t/niana Aid. Ann., 1S97) confirmed 

this discetverv. Both of these observers have had 

abundant opportunity of examining these filarial alive. 
They found that the sharp-tailed and the blunt-tailed 

worms behave in fresh blood on the microscope slide 
much in the; same way that F. perstans (p. 537) does ; 

that is, they wriggle about very actively, at the 
same time* retracting, elongating, and locomoting in 

the blood. 
Parental farm.—-For a time the; relationship of 

these embryo filaria?, both to e-ach other airel to F 
demarquaii, remained uneletermin<*d. Recently Dr. 

Darrieis found parental filaria*—male and female—at 
the post-mortem examination of two Demerara Indians 

whose blood, during life, contained both blunt- and 
sharp-tailed embryos. The mature worms, apparently 

TABLE. 

Length 
Greatest thickness 
Diameter of head ... 
Iliani.'teT of ni'ck ... 
instance' from head— 
(1) or" vaginal oiitlcf 
(ii) Of ovarian opening ... 
Distance from tail of anal 
papilla 

Termination of tail 

Filaria 
buncrofti. 

Mm. 
s:> tee '.to 

0-_'0 lo O'L'I'. 

O'llVi 

ei'Oi'.t 

II-TIII 
ll-o-JO 

(i-_-c> 

Blunt, cir
cular, not 
1 tuitions. 

Filaria perstans. 

Mm. 
vet to so 
(fl'.'O 

o-ovo 
o-ir, i 

eriiOn 
'i 

u-ie. 
Slightly bullions ; 
ceivered by thick
ened cuticle pro
longed into t w o 
triangular appen
dages. 

Filaria 
eizzareli. 

Mm. 
si 

O'-MO 
«fO";«l 
0 n;-:i 

it 710 
ll-STiO 

O-L»3U 

Bulbous 
cuticle ne>t 
thickened. 

numerous, we*re* about three inches in length and very 
slender—about <>ne*-thirel the diameter of F\ buncrofti. 

Thev were, therefore, not F. magalhdesi (p. 538). 
The head was somewhat club-shaped and showed no 
papillae. The tail of the male was much coiled and 
carried at least one long protruding spicule. These 
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worms were found in one case in the mesentery and in 
the fat at the base of the mesentery; in the other "not 
only in mesentery and abdominal fat, but also in the 
subpericardial fat." The embryos in utero, Dr. Daniels 
stated, were all blunt-tailed. I had an opportunity of 
comparing these worms with unquestionable parental 
E. perstans. I found them to be identical. The 
peculiar bifid arrangement of the termination of the 
tail was quite characteristic of that parasite (p. 537). 

Later, Dr. Daniels (Brit. Afed. dourn., June 17th, 
1899) found at the post-mortem examination of a 

third aboriginal in whose blood both the blunt-tailed 
(E. perstans) and the sharp-tailed filarial had been 

found (and no others) a few adult F1. perstans and, in 
addition, a female anel portion of a male worm of 

quite a different species—presumably the parental 
form of the sharp-tailed embryo. The two latter 

parental worms lay close together and were believed 

to have been located in the sub-peritoneal connective 
tissues in the anterior abdominal wall. Except in the 

matter of the caudal extremity, which was bulbous, 

in size and structure they closely resembled F. 
buncrofti. Dr. Daniels has drawn up the'table (on 

p. 535) of the leading dimensions of the three species 
—F. buncrofti, E perstans, and of this possibly new 
filaria for which I propose to retain provisionally the 
name F. ozzardi. 

FILARIA PERSTANS. (Fig. 51,,-.) 

Geographical range.—This parasite is very common 

in the blood of the natives of large districts in West 
Africa. I have found it in natives from Old Calabar 

and from the basin of the Congo—both in the coast 
negroes and in those from the interior. Daniels in

forms me that he has found it in a native of British 
Central Africa residing on the east side of Lake 

Nyassa. In many parts of the endemic districts 

it occurs in about half the population. Prof. 
Firket, of Liege, has confirmed this observation as 
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regards the Congo district. Sometimes it occurs 

along with F. dinrna and E nocturna. in the 

same individual. I have never found it irr West 

Indian negroes, nor, irr fact, in natives of any country 

except West tropical Africa, arrd in the aborigines of 

Denierara. T have twice found it in Enrope*ans who 

had resided orr the Cetngo. 

Its characters. F'dariu perstans observes no 

periodicity, being present in the blood both by day 

airel by night. In this respect it resembles E 

demitripiiiii, and E. ozzurdi ; and, like; these, in size, 

shape, and anatomical detail differs very materially 
from E. nocturna and E dinrna. 

The embryo in the blood measure's, on an average*, 

,-.].- inch in length by 5-',l7) inch in breadth; but, 

as it peissesses to a remarkable degree the power to 

elongate and to shorten itself, these measurements do 

not always apply. On the whole, however, it is 

manifestly much smaller than /'7 uocturua and 

E tliiirna. It is further distinguished from these 

filaria* by the entire: absence of a sheath, and by the 

characters of its caudal errd, which is invariably 

truncated arrd abruptly rounded off. The taper 

terminating in the tail exteuids through epiite two-

thirds of the entire length of the animal. Further, 

if the head be; carefully eibserved with a high power, 

a fang can generally be easily seen—much more easily 

than the corresponding structure in F\ nocturna -

in constant play, shot out and retracted. From 

irrdicatiorrs in stained specimens I judge that it 

possesses a V- and a tail-spot ; this point, however, I 

have not carefully studied. N o hooked cephalic pre

puce can be made out. Its movements also differ from 
those of F nocturna, for it not only wriggles about, 

just as that parasite does, but it indulges from time 

to time in long excursions through the blood, moving 
freely all over the slide, locomoting in fact ve-ry much 

in the same way as F. nocturna does in the mosquito's 
stomach after it has cast its sheath. 

Parental form -The parental form, discovered by 
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Daniels in Demerara Indians, and subsequently 
identified by myself as that of E. perstans, like E. 
bancrofti, is a long, cylindrical, filiform nematode of 
the dimensions given in the foregoing table (p. 535). 
The body is smooth, without markings, the mouth 
simple and unarmed. The tail in both sexes is 
peculiar and characteristic ; it is incurvated, and the 

chitinous covering at 
the extreme tip is 
split up as it were 

into two minute tri
angular appendages, 
giving it a mitred 

appearance (Fig. 73). 

The male is smaller 

than the female, but 
the specimens hither

to obtained did not 

permit of accurate ob
servation on spicules 

and papilla?. It is 

open to question if 

the latter are present. 

So far the parental 

forms have been found 
3. —Tail of adult Fibtria pentaus. Ill the connective 

tissues at the root of 
the rrresentery, behind the abdominal aorta, and 
beneath the pericardium. 

Pathology.—What pathological re'de E. perstans 
may play is still uncertain. I have conjectured, for 
reasons stated elsewhere (p. 286), that it may in some 

way be the cause of negro lethargy and of one of the 
forms of African craw-craw (p. 563V 

FILARIA MAGAL1IAESI. 

Professor Afagalhaes describes (Rev. des Cursos 
theoricos e prat, da Eae. de Aled. de R. de Janeiro 

No. 3, An. III., 1886) two sexually mature filarial 
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luematozoa, male aird female, which were found lying-

in the left ventricle* etf the heart of a child that died 

in Bio de Janeiro. N o information was received as 

to the nature of the disease of which the child died, 

nor had any examination of the blooel been made 

during life. The parasites were cylindrical, capillary, 

opalescent, white, uniform in thickness except where; 

the body tapeivd towards the: tail and at the club-

shaped oral eird. The mouth was simple, circular, 

unarmed ; the cuticle marked with fine transparent 

striations. The female worm measured 155 mm. in 

length by 0-7 m m . in diameter, the male* F.\ m m . in 

length by 0"4 m m . iir diameter. The tail of the latter 

was provided with four pairs of pre-anal arrd four pairs 

of post-anal papilla;, and two spicule's. Manifestly this 

parasite is specifically distinct from E. buncrofti. 

The fact that it occurred in the Western hemisphere 

would suggest the possibility that it may be the 

parental form either of F deniariptaii or of F or.zurdi. 

Nothing is known of its life-history, nor of the 

assi >ciate*d pathology. 
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CHAPTER XX XIV 

ENDEMIC HEMATURIA (BILHARZIA DISEASE). 

Definition.—A form of hematuria caused by 
Bilharzia hamutobia (Distomum hcenuUobium), and 
characterised by the presence of the ova of that 

parasite in the urine. 
History a n d geographical distribution.— 

The frequency of hoematuria in the natives of Egypt, 
anel in visitors to that country, has long been re-
marke-d. The explanation of this peculiar circum
stance was supplied by Bilharz who, in 1851, dis
covered the cause in a peculiar trematode, subsequently 
named by Cobbolel, irr honour of its discoverer, 
Bilharzia lnematobia. 

So far as known, with the exception of Meso
potamia (Sturrock, Brit. Aled. Journ., Dec. 2nd, 
1899), and possibly of Arabia, this parasite is 
limited to Africa and its island dependencies. Dr. 
John Harley discovered, in 1804, the characteristic ova 
in cases of ha*maturia fronr Natal. It has many times 
been found in patients from Mauritius. It has been 
found on the Gold Coast, in Tunis, and it probably 
exists in many other parts of Africa, more particu
larly along the eastern side of the continent. Egypt, 
however, is its favourite haunt; there, judging from 
Bilharz's, (Iriesinger's, and Sonsino's post-mortem 
records, it is present in quite one-half of the popula
tion. 

Etiology—The parasite (Fig. 7i).—Bilharzia 
hamutobia belongs to the Distomida ; but, unlike the 
majority of distomes, which are nearly all of them her

maphrodite, bilharzia presents the peculiarity of being 
bisexual. The male is white, cylindroid, measuring 
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15 mm. irr length by 1 m m . in breadth. It possesses 
an oral and a ventral sucker placed close together. 
The cylindrical appearance of the worm is produced 
bv the ventral infolding of the- two sides of what 
would otherwise be a flat body 
gyna'e-ophoric canal is formed, 
in which the female* can be 
partially encloseel. ddie 
female is rather darker in 
colour than the male, con
siderably longer (iM)nuii.), 
more filiform, her 

Bv this infolding a 

irtZSZz 

oeing eniorace el dm in 
middle 
: coitus 

v 

by the; gyna'cophorie- canal 
referred to, whilstheranterior 
arrd posterior portions re
main free*. The genital open
ings of the sexes face each 
other, arrel are placed im
mediately posterior to the 
ventral sucker. 

These parasites are found 
in the blooel of the portal 
vein, in its mese*nte*ric and 
splenic branches, and in the 
vesical, uterine, and lnemor-
rhoidal veins. They have* 
also been found in the vena 
cava ; Sonsirro considers that, 
if searclred for, they would 
probably be found elsewhere in the circulation. Their 
numbers vary considerably. Sonsino reports finding 
irr one case forty ; in another case Kartulis found 
300 in the portal vein and its branches. 

The ovum (Fig. 75).—On microscopical examina
tion the uterus of the female bilharzia is found to be 
stuffed with ova of a peculiar and characteristic shape. 
They are oval, each egg on an average measuring 
about 0-16 mm. in length by 0'06 m m . in breadth, one 
end of the ovum being provided with a short, stout, 

Fi ll.—Bilharzia, hn'niatobia, 
male and female, the latter in 
the .uymeeophoric canal of the 
former. {After Leuclart.) 
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and very definite spine. In certain instances, here
after to be- mentioned, this spine* is not terminal but 

is placed laterally. 
The exact nature* of the process by which the 

ova leave the boely of the human host has rrot been 
satisfactorily explained. Appa-

s^0pyfe^p>~ rently, the female worm migrates 
'Si3£^ * °0 from tirrre to time from the larger 

veins to their smaller radicles, 

and in these deposits her ova. 
The walls of the bladder and 
rectum are the favourite situations 

[.-ig. rr,._ova of iiiiharzia. for this purpose. Afterwards the 
eggs are; somehow carried, possibly 

aided by the spine with which they are provided, 
towards the surface of the mucous membrane, and 
then, falling into the lumen of the bowel or into the 
bladder, are voided in the faeces or urine, a certain 
amount of blood escaping at the same time. 

The free embryo (Fig. 76).—In newly voided urine 
the ovum presents a somewhat brownish appearance, 

and generally contains a ciliated em
bryo. After a time the embryo may 

escape through a longitudinal rupture 
in the shell. It then swims about; 
but, unless supplied with fresh water, 

soon perishes. If the urine be freely 
diluted with water, the embryo not 

only escapes more epiickly from the 
shell but also continues to live, swim

ming and gyrating very actively for 

,f a considerable time. While swim
ming, the body of the little animal 

Ciyo'eifisii'imrzia. undergoes many changes of shape. 
For the most part, when advancing, 

it is oblong, tapering somewhat posteriorly ; when 

more stationary it tends to assume a spherical form. 

It moves by means of the cilia which, with the 

exception of the minute papillary beak, thickly cover 
the entire body. On carefully" examining the em-
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bryo, a canal may be traced from the* beak into what 
looks like a rudimentary stomach ; on both sides of 
this two much smaller gland-like organs can be seen, 
from each of which a delicate tube passe-s forward 
anel opens, apparently, somewhere* in the neighbour
hood of the beak. The* bulk of the embryo is occupied 
by a number of sarcode globules. A careful descrip
tion of the embryo is given by Dr. (!. S. Brock in the 
Lancet of Sept. 9th, 1893, p. 625, to which the reader 
is referred for further details. 

Life-history.-—Doyond its first stage of five-swim
ming ciliated embryo the extracorporeal life of 
bilharzia is epiite unknown, notwithstanding the 
many attempts that have be*e'ii made to trace its 
future* progress. Sonsino believed at one time: that 
he had discovered its intermediate' host in a fresh
water arthropode ; this view he afterwards abandoned. 
Judging from analogy, the embryo bilharzia probably 
passes into the* body of some fresh-water mollusc, into 
some crustacean, or into some larval arthropode; 
there, it is conjectured, it undergoes the developmental 
changes into redia and cercaria usually e-xhibited bv 
the distomes. Later, it probably becomes encyste-d 
and then, either free or still in the body of the inter
mediate host, it gains access to man in drinking water 
and so, through the stomach, passes to the veins of the 
portal system. 

S y m p t o m s . — T h e symptoms produced by bil
harzia vary in degree within very wide limits. Some
times the patient experiences no trouble whatever- ; 
in other instances the suffering is very great. In
directly, from the* serious nature of the lesions of the 
urinary organs to which it may give rise, bilharzia is 
not an infrequent cause of death. 

The most characteristic symptom of its presence 
in the wall of the bladder is the passage of blood at 
the end of micturition, with or without a sense of 
urinary irritation. The amount of blooel so passed 
varies from a few drops of slightly tinged urine, to a 
considerable quantity of pure blooel. The quantity of 
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blood passed and the degree of irritation are increased 
by exercise, by dietetic indiscretions, and by all such 
causes as are calculated to aggravate cystitis. As a 
rule, it is only the last few drops of urine that contain 
blood; sometimes, however, the haemorrhage is more 
extensive, and then the entire bulk of the urine may 
be blood tinged. Occasionally, clots even are passed. 

If in a case of moderate bilharzia infection the 
urine be passed into a glass and held up to the light, 
minute flocculi, or coiled-up mucoid-looking threads will 
be seen floating about in the fluid. If it be allowed 
to stand, the flocculi, anel perhaps minute clots, will 

subside to the bottom of the vessel; these, on being-
taken up with a pipette and placed under the micro
scope, will be found to contain, besides blood corpuscles 

and the usual catarrhal products, large numbers of the 

characteristic spined ova. 
In doubtful cases, where ova are few, the best way 

to find them is to get the patient to empty the bladder 
and to catch in a watch-glass the last few drops of 

urine which can be forced out by straining; these in
variably contain ova. A low power of the microscope 
suffices and is best for diagnosis. 

Endemic hsematuria lasts for months or years. 

Recovery is rarely complete. In ordinary cases, pro
vided no reinfection take place, the hematuria tends 

to decrease, although ova may continue for years to 
be found in the last few drops of urine passed. In 

severe cases, sooner or later, signs of cystitis super
vene and give rise to a great deal of suffering. Not 
infrequently the ova become the nuclei for stone, and 

then symptoms of urinary calculus are superadded. 
Sometimes the pathological changes induced by the 

presence of the parasite in the bladder lead to the 
development of new growth, in which event the 

symptoms become more urgent and the hsematuria 

perhaps excessive. Hypertrophy, contraction, or even 
dilatation of the bladder, are not unusual. Besides the 

bladder symptoms there may be signs of prostatic 
disease, or of disease of the vesiculse seminales causin« 
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spermalorrhua. In the latter ow, ova may be de

tected in the semen. In othe-r instances the ureters 
and kidneys become involved, and grave disease of 

these organs ultimately ensues. In consequ«'iice of the-
suffering which these: aggravated forms of infea-tion 
produce', the* patients become amende, wasted, debili

tated, arrel a ready prey to intercurrent disease*. 
W h e n the' rectum is involved dyse-nteric-like 

symptoms may supervene, mucus with blood being 

passed from time* tei time, the stools becoming frequent 

and their passage being attended with tenesmus. In 
such cases small, soft growths are tei be; felt inside the* 
sphincter ani. On removing one of these' and break
ing it up with needles, the spined eiva can be readily 
made out in the debris. 

In the female, vaginitis and e-ervicitis have been 
known to be produced by this parasite. The ova have-
also been found irr the liver and in the lungs ; so 

far as known, their presence in the latter organs gives 
rise to no active symptoms. 

Pathological anatomy.—The character of the 
changes brought about by bilharzia varie-s very much 
according to the degree anel the duration of the 
infection. In almost every case the walls of the 
urinary bladder are early affected. All that may be 
apparent to the naked ewe at this stage of the disease 
is a certain amount of injection of the small vessels 
of the mucosa vesica*, and, according to Sonsino, 
certain exceedingly minute vesicular or papular eleva
tions etf the surface of this membrane. W h e n these 
minute elevations are examined microscopically they 
are found to contain ova. Ova are also to be found 
irr the dilated minute blood-vessels. Later, especially 
irr the trigone of the bladder, there are found rounded 
patches of inflammatory thickening which pre eject 
somewhat, are granulur on the surface, and dense iir 
consistence*; on section thev creak under the knife as 
if they contained gritty particles It is evident that 
these elevated, thickened patches are the result of an 
inflammatory process provoked by the clusters of ova 

1 .1 
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which the microscope1 reveals scattered throughout 
their entire extent. The ova are principally depositeel 

in the submucosa, le-ss extensively in the mucous 
membrane itself, still less abundantly in the muscular 
walls of the organ or* in its subserous connective tissue. 
They tend to occur* irr groups, each of which is invested 

by a sort of connective-tissue capsule ; or they may be 
lying irr small blood-vessels which they occlude. Some 

ova are seen to have undergone calcification; others 
are still fresh, either segmenting, or already containing 

a ciliated embryo. On the surface of the rounded 
patches already mentioned, phosphatic deposits, also 
containing ova, are not uncommon ; sometimes the 

patches present minute sloughs. In addition to these 
indurated patches, various forms of polypoid excres
cence—sometimes ulcerated—may protrude from the 

mucous surface into the cavity of the bladder. 
These various hyperplasia frequently contain the adult 
parasite as well as «>va. 

In addition to what may be called the specific 
changes in the mucosa, the muscular coats of the 
bladder are generally hypertrophied. In consequence 

of this, as well as of the ingrowth of villosities and 
different forrrrs of new growth, the capacity of the 

organ may be much diminished. Its mucous surface 
is generally coated with a sanguineous mucus con

taining myriads of ova. Gravel, or small stones are 
sometimes found either embedded in lacunae in the 

hypertrophied and roughened bladder* wall, or free in 
the cavity. Not infrequently a similar hyperplasia 
occurs in the ureters, particularly towards their lower 
ends. In rare instarrces the pelvis of the kidney 

itself is affected. Obliteration of the ureter, both 
fronr small stones and, also, from thickening of the 

mucous membrane, has sometimes been met with; this 
leads to dilatation of the pelvis and atrophy of the 

parenchyma of the kidney. It is easy to understand 

n time, these changes of the bladder and ureters 

ive rise to hydronephrosis, pyelitis, abscess of 
Iney, and similar secondary affections. 
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Hyperplasia from bilharzia infection may also 
occur iir the vesicuhe scminales, in the walls of the 

vagina, and in the cervix of the uterus, leading to 

corresponding bloody, ova-containing discharges. 

In bilharzia disease, as regards practical im

portance, next to the bladder and consequent kidney 

affections rank the changes occurring in the laee 

intestine, particularly in the lower part of the rectum. 

In this situation polypoid growths, apt to be mistaken 

for piles, are* frequent. Large- extravasations of blood 
under the mucous coat may also occur. 

Strange to say, in ova found in the bowel, accord

ing to Sonsino and Mackie, the spine is generally 

placed laterally ; whereas in ova coming from the; 

walls of the bladder the spine is invariably terminal. 

This lateral situation of the spine has been cxplaiin-d 

in various ways, the most probable suggestion being 

that it is a consei]uence of the compression exercised 

by the muscular coat of the intestine on the parent 

worm while the ova are passing the shell glands ; 

the relations of certain of the reproductive organs «tf 

the worm are* supposed to be altered by this com
pression. 

It may be mentioned that ova in small numbers 

have been found in the liver, in gall-stones, in the 

lungs, in the heart, aird in the kidneys. W e have 

no knowledge of any definite pathological change-
entailed by their presence there. 

Diagnosis.- The diagnosis of bilharzia disease 
is e'asy ; the presence of ova in the urine is decisive. 

In countries like Egypt, where the disease must ofteir 

concur with chyluria, with stone*, with vesical tumour, 
with gonorrhoea! cystitis, and with pyelitis, as well as 

with prostatic disease;, care must be e-xercised in each 
particular case to separate the special factors to which 

the different symptoms are attributable. Thus in 

• chyluria concurring with bilharzia disease there will 
be chyle in the urine irr addition to blooel. In such a 

combination the clot which forms will be large, will 

contain oil granule1* and globules and, very probably, 
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filaria e-mbryos in addition to bilharzia ova ; moreover, 
the filaria will generally be detectable in the finger 
blood if looked for at night. Stone: in the bladder, 
when suspected, has to be searched for with the sound. 
In gonoirhical cystitis the history eif gorrorrheea will 
be forthcoming. In prostatic disease, e-nlargenre*nt 
eif this organ may be made out. Difficulty may 
sometimes arise when ova are few in number, or 
when they have ceased altogether to come away in 
consequence of the death of the parent worms. The 

mischief wrought by the parasite remains, although the 
ova—the most certain evidence of the parasite's 
previous presence—may be discharged no longer. 
But, even if ova are very few, they may still be 

found in the last drop or two of urine passed. If 
they are no longer to be found in the urine, some

times, by scratching the surface of the bladder with 
a sound and examining the shreds of mucus so 

obtained, a few, calcified it may be, but presenting 
the characteristic spine, may be seen with the micro

scope. In rectal disease, if bilharzia be suspected, the 
mucus and the faeces, or, failing these, one of the 

polypoid growths after removal by finger or forceps, 
as well as the urine, should be examined for ova. 

Prognosis.—An important element to be con
sidered in venturing on a prognosis is the long life of 
the parasite. Sonsino mentions a case in which living 
ova were still being passed nine years after their first 

appearance, and after all chance of reinfection had 
ceased. Another important element in prognosis is 
the degree of infection ; the greater the number of 

worms the more severe and the more extensive the 
disease they produce. As with filarial infection, the 
greater the number of cases in a district the greater 

will be the probability of severe infections being met 

with. The prognosis is practically that of a chronic 
cystitis depending on an irremediable, but not in. 
itself fatal, cause. Much suffering may often be * 

looked for and, as a consequence, amemia and de
bility ; possibly calculus may be formed ; possibly 
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grave* renal disease* may ensue' Jn ihe- milder 

degrees of infeetion, which fortunately arc the- com

monest, the patient seems tei be in no way incon

venienced by the parasite, and generally escapes all 

serious consequences. Tn any case, mild or severe, 

there maybe attacks of hematuria from time to time* ; 

as a rule, the quantity of blood lost is insignificant. 

Treatment.—Our knowledge of the situations 

occupied by the parasite indicates the futility of 

attempting a radical cure* by means eif poisonous 

substances, whether introduced by the bladder, by 

the rectum, or by the stomach. As yet we know of 

no direct, or other', means by which the bilharzia can 

be- destroyed. Harm only can result from attempts 

at a radical cure of endemic luematuria on such lines. 

Our efforts must, therefore, be confined to palliating 

the effects of the presence of the parasite. Prac

tically, the treatment resolves itself into that of 

chronic cystitis. The diet should be bland but 

nutritious; stimulants and spices are to be avoided. 

Excess of all kinds, violent muscular efforts, cold and 

other causes of catarrh must also be guarded against. 

During exacerbations of hamaturia, or of cystitis, 

rest shoulel be enjoined and diluents freely partaken 
of. Pain may demand anodynes. Excessive catarrh 

of the bladder suggests washing out with weak boric 

acid lotion, and the internal administration of uva 

ursi, buchu, perhaps small doses of cube-bs, copaiba, 

or sandalwood oil, salol, benzoic acid, anel so forth. 

Stone, and troublesome new growths, are to be 

removed by operation. Where distress was extreme, 
Mackie had good results from cystotomy. Poly
poid growths irr the rectum, where accessible, should 

be removed. Hyperplasia in the vagina and cervix 

is best treated by scraping. 
Prevention.—Since analogy justifies the' belief 

that the embryo of bilharzia, on obtaining acce-ss to 
* fresh water, enters a fro sir-water animal anel by it 

obtains access to another human host, it is evident 

that if the embryo be kept from getting into the 
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water, eir-, if drinking water be boiled or filtered, the 
spread of the elisease from m a n to m a n would be 
e*fl'ectually prevented. 

In the endemic districts, children, irr particular, 
shoulel be carefully anel repeatedly warned against 
drinking the wate-r of ponds anel canals. Provided 
re-infection be avoided by the exe-rcise of prudence: 
in the matter of drinking water-, there is no neces
sity for sending the patient with bilharzia disease 
away from the country irr which the parasite was 
acquired. 
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01IAPT LB X X X V 

n. r.vuAsiTi.s OF THI; eexxKeTivK Tissri.. 

e;i'ixi;.v w«n;vi (FILARIA MKIHXKNSIS). 

•Ueograpliieal distribution. — This important-
parasite is found in certain parts of India-
the De'ccan, Seinde, etc —in Persia, Turkestan, 
Arabia, tropieal Africa— particularly on the- west 
coast, anel in a very limited part of Brazil (Feira elo 
Santa Anna). Formerly it was supposed to be 
endemic in Ourae-eta, Demerara, and Surinam ; ap
parently it has now disappeared from these places. 
(luinca worm is not eepially diffused throughout 
this e-xtensive' area ; it tends to special prevalence 
in limited districts, in some of which it is excessively 
common. In parts of the Dcce-an, for example, at 
certain seasons of the year, nearly half the popula
tion is affected ; and in places on the West Coast of 
.Vfrica ne-ariy every negro has one or more specimens 
about him. Although guinea worm is sometimes se-e-n 
in Europe, this is only in natives of, or in recent visitors 
from, the* endemic area. Though frequently introduced 
in this way it has not become acclimatised either irr 
Europe or in North America. We- have no account 
of the parasite as endemic in any pari of Asia east of 
Hindustan, in the Eastern Archipelago. Australia, or 
in the Pacific Islands. 

<luinca worm occurs occasionally irr the lower 
animals—horse, clog, ox, etc. Possibly, sonic of the 
parasites in the lower animals described as guinea 
worm may belong to epiite a different species. 

The parasite (Fig- " " ) • Anatomical features. 
-The female* guinea worm alone is known; the* 
male has rrot been ree-ognised with eertainty. She 
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is reputed to attain in some* instances enormous 
dimensions; it is probable1, however, that worms of 

five' or' six feet irr length owe: then-
size to errors of observation, two 
worms, or their fragments, having 
been regarded as one. According to 
Ewart, in fort}- carefully measured 
specimens, the smallest was 12^ indues, 
the largest 40 inches in length; 30 
inches is probably an average length. 
The diameter of the worm is about 
one-tenth of an inch. The body is 
cylindrical, milky-white, smooth, and 
without markings. The tip of the 
tail is abruptly bent, forming a sort 
of blunted hook, perhaps functioning 
as a "holdfast." The head end is 
rounded off, terminating in what is 
known as the cephalic shield. The 
mouth is triangular, very small, and 
surrounded by six papilhe—two large 
and four small. The alimentary 
canal is relatively small, being com
pressed and thrust to erne side by the 
uterus; it is probably cnecal, for it 
has not been traced to an anus. The* 
vagina, which must have existed at 
an early stage, at maturity has also 
become obliterated by the growth of 
the enormous uterus which, filled with 
coiled-up embrvos (Fig. 7S), extends 
from the Bead to the tail of the 
worm. 

J/ubifs. - -The* habitat of the fe
male guinea worm is the- connective 
tissue r>f the limbs and trunk 

W hen mature, in obedience to instinct, she proceeds 
to bore hen- way through this tissue, and, finally, 
travelling downwards, reaches a leg or foot. In 85 
per cent, of cases she presents irr some part of the* 

Fiu. 1~,- Guinea 
Wt)l 111. (Hl'l|lH-|-.|. ) 

(Lent l.orl.) 
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lower extremities ; occasionally in the scrotum ; rarely 

in the arms ; very exceptionally irr other parts of the 

body, or even in the head. Arrived at her destina

tion she pierces the derma. Probably in consequence 

of some irritating secretion, a small blister now forms 

and elevates the epidermis over the site of the hole 

in the derma. By-arrd-by the blister ruptures, dis
closing a small superficial ulcer half to three-quai'tees 

of an iire-h irr diainote>r. At the centre of the ulcer, 

Fi^. rs.-— Sot-lion of guinea worm. (I.eneltiet.) 

which sometimes epiicklv heals spontaneously, a 
minute hole, large enough to admit an ordinary 

probe, can be seen. Sometimes when the blister 

ruptures, the head of the worm is seen protruding 

from this hole ; as a rule, however, at first the worm 
does rrot show herself. If now we douche the 

neighbourhood of the ulcer with a stream of cold 
water expressed from a sponge anel, as the water falls, 

watch the little* hole* in the centre of the ulcer, we' 

shall see in a few seconds a droplet of fluid—at first 
clear, later milky -well up through the hole and 
flow over the ulcer. Setmetimes, instead of this fluid, 

a small, beautifully pellucid tube, about AO of air 
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inch in diameter, doubtless the uterus of the worm 
prolapsed through her mouth, is proje-cted through 
the* hole in response to the* stimulus of the cold 

Fig. 70.—E .ilnyos nf guinea worm. 
[From a photogram by Mr. II. D. Ilristoie.) 

water. W h e n this tube has been extruded an inch 
or thereabouts, it suddenly fills with an opaepie 
whitish material, ruptures and collapses, the* fluid 
spreading over the surface of the ulcer. If a little* 
of the fluid, either that which has welled up through 
the lnde, or that which has escaped from the ruptured 
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tube, is placed under the microscope, 

it is seen to contain myriads of em

bryo guinea worms lying coiled up, 
almost motionless, with their- tails 

projecting iir a very characteristic 

manner (Fig. 7*.)). If rrow a drop 

of water be; instilled below the 

cover-glass the- embryos m a y be ob

served to unroll themselves and, in 

a very short time, to swim about, 
more sua, with great activity. Mani

festly these* embryos come fronr a 
guinea w o r m lying irr the tissues 

and communicating with the surface 

through the little hole in the derma. 
The embryo (Fig. SO).—The em

bryos are- not cylindrical ; they are* 

distinctly flattened. In swimming 

they move by a sort of side-to-side 

lashing of the tail, airel tadpole-like 

motion of the body. The move
ments are intermittent; sudden, 

short swims alternating with brief 

pauses. W h e n progressing tin-

longer transverse axis of the body 

is perpendicular tei the plane 

travelled over; but when, from 

time to time, the* little worms pause 

they gradually roll over on to their 
flat surfaces. A s soon as they come 

to rest on the flat they suddenly 

recover themselves with a jerk, anel 
turn epiicklv on to their edges and 

This 

movements is constantly 
iiê 'irr swrr.imirrg about again. 

series of 
repeated. 

The embryo of the guinea w o r m 

measures about .,•„- of an inch in 

h-ngth, bv . .-.'..-.-. of arr inch 

greatest 
*y 1 o ei II 

breadth. The-
at 

lieael 

its 

is 

H 

so — Eiiilu-yi's eif 
guinea w o r m . 

ile- view ; ''. front 
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somewhat tapered anel therr abruptly rounded off. 
The tail is long, slender, anel sharp-pointed. The 
alimentary canal can be readily detected. Towards 
the root of the tail two peculiar gland-like organs, 

placed eipposite* to each other, can be made out, 
The cuticle is very distinctly transversely striated. 

Tn clean water the embryo remains alive for six 
days ; in muddy water, or in moist earth, it will 

Fig. SI.—Emliryees of guinea worm in boely-oavily of cyclops. The e-yclops 
lias lie.cn slightly e-omprpsseil so as to force out some of the 
worms, which can be seen escaping from ruptures at the' head 
and tail. {From n jihotoyeam by Mr. Andrew Tringle.) 

live from two to three weeks. If slowly desiccated 

it does not die; it may be resuscitated by placing 
it again in a little water. 

Intermediary host.—If, by way of experiment, we 
place some guinea worm embryos along with Cyclops 

qnadricoruis in a watch-glass we shall find thatj after 
a few hours, the embryos have transfer-reel themselves 

http://lie.cn
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to the' interior of the body -cavity of the eyed ops, where 
thev carr be seen moving about, coiling and uncoiling 
themselves, with considerable' activity (Fig. <sl). As 

many as fifteen or twenty young guinea worms mav 
be* counted in each of the little crustaceans, which, 
unless the infection is excessive, seem irr no way 

inconvenienced. After a time, the embryos so trans
ferred undergo a metamorphosis. They cast their 

skins two or three times, get rid of their long swim

ming tails, acquire a cylindrical shape and, ultimately, 
along with increased size, develop a tripartite arrange
ment of the extreme posterior end, which recalls a 

similar arrangement in the* tail of /*' nocturna airel of 
F recondifa towards the termination of the stay of 
the former nematode in the mosepiito, arid of the 
latter irr the dog flea ((Irassi). 

Afode of infection.—The metamorphosis of guinea 
worm in cyclops was discovered by Fedschenko in 
Turkestan. His observations I have beerr able to 

confirm in England ; but, in the colder climate of 
the latter country, in English cyclops the metamor
phosis takes somewhat longer to complete ; eight or 
nine weeks, instead of five weeks as in Turkestan. 
Fedschenko supposed that the cvclops containing the 
embryo guinea worm, on being swallowed by man in 
drinking water, was digested ; and that the parasite, 
being therr set free, worked its way into the tissues 
of its irew and definitive host. It is possible, how

ever, that the embryo may have to undergo further 
change's before it is fitted for life in man. Consider
ing the peculiar geographical limitations of this 
helminthiasis, and the very general distribution of 
cvclops, such an arrangement as I suggest seems 
likely enough. However this may be, Fedschenko's 
discovery makes it almost certain that it is in drinking 
water that the guinea worm is acepiired. 

The male worm.—Nothing certain is known, as 

already stated, about the male worm ; nor as to 
when or where impregnation of the female is effected 
Impregnation probably occurs at an early stage of 
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parasitic life, arrd long before the female worm has 
grown to the great length which she subsequently 
attains. The male worm, his function fulfilled, 

probably dies arrd is absorbed. 
Biological peculiarities explained. -The little we 

now know of the life-history of the guinea worm 
explains many things that were formerly mysterious. 
W e now understand why the parasite, on attaining 
maturity, makes for the legs and feet; these are the 
parts of the human body most likely, in tropical 

countries, to come in contact with puddles of water, 
the medium irr which cyclops—the intermediary host 
—lives. W e can understand, also, why it is that 

the* contact of water with the skin of the host causes 
the guinea worm to expel her young ; and we can 

understand the rationale of the douching, so much 
practised by the natives of certain of the endemic 
districts, in their attempts at extraction. 

Premature death of parasite. — Occasionally the 

guinea worm fails to pierce the integument of her. 
host ; sometimes she dies before arriving at maturity. 

In either case she may give rise to abscess ; or she may 
become cretified, and in this condition may be felt, 

years afterwards, as a hard convoluted cord under the 

skin of the leg, or be discovered only on dissection. 
Treatment.—Formerly it was the custom, so 

soon as a guinea worm showed itself, to attach the 
protruding part to a piece of wood and endeavour to 
wind her out by making a turn or two of this daily. 

Sometimes these attempts succeedeel ; but, just as 

often, the worm snapped under the strain. The 
consequences of this accident were often disastrous. 

Myriads of young escaped from the ruptured ends 
into the tissues, and violent inflammation and fever, 

followed by abscess and sloughing, ensued ; weeks, 

or months, perhaps, elapsed before the unhappy 
victims of this rough surgery were able to get about. 

Too often serious contractions and ankyloses, from 

loss of tissue and inflammation and even death from 
septic trouble, resulted. 
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It a guinea worm be protected from injury, and 
the part she occupies frequently douched with water', 
her uterus will be gradually and naturally emptied of 
embryos. Until this process is completed she resists 
extraction ; possibly the hook at the end of her tail 
assists her to maintain her hold. But when parturi
tion, in from fifteen to twenty days, is completed, 
the* worm is absorbed or tends to emerge sponta
neously. A little* traction if practised then may aid 
extrusion. Traction, however', must not be employed 
so long as the embryos are being emitted. The com
pletion of parturition can be easily ascertained by 
the douching experiment already described. 

Lately Emily, a French naval surgeon, has intro
duced a system of managing guinea worm cases 
which bids fair to shorten treatment and obviate the 
serious risks of the old winding-out system. By 
means of a Pravaz's syringe he injects the body of 
the worm, if she chances to be protruding, with 
solution of bichloride of mercury, 1 in 1,000. This 
kills the parasite ; after twenty-four hours, extrac
tion is generally easily effected. If the worm has 
not shown herself externally, but can be felt coiled 
up under the skin, he injects as near the coil as 
possible, and through several punctures, a few drops 
of the same solution. This, too, kills the parasite. 
Her body is then absorbed, as a piece of aseptic 
catgut would be, without inflammation or reaction of 
any description; or she may lie cut clown on, anel 
easily extracted. Others have confirmed the value 
of Emily's method, which saves much time and 
suffering and, with due care, is devoid of risk. 

FILARIA LOA (Fig. 82). 

This parasite* is peculiar to the West 
Coast of Africa where, in many parts, 
it is neit uncommon. The male worm Fi^ s._.„i.-iIa,ia 
measures about 2-3 to 30 m m . in length ion. (X«t. size. 

by 0'3 m m . in breadth, the female 30 to iChckFii.) 

«u 
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40 nun. in length by 0~> mm. in breadth. l>oth se-xe-s 
are: filiform, cylindrical, colourless, like tine* fishing-
gut, tapering slightly at the head, more de-e-idedly 
at the tail. The body is dotted over with minute 
chitinous bosses. The anus is subterminal. The 
tail of the- male (Fig. 83) is markedly incurvated and 
provided with five large papilla* orr each side of the 
anus, and two rather short, unequal spicules. The: 
mouth is simple, punctiform, and without armature. 

The habitat of Filaria loa 
appears to be the connective' 
tissue, which it traverses freely. 
When, in the course of its 
wanderings, it crosses the sub
conjunctival connective tissue, 
and the delicate integuments 
about the orbit, it becomes dis
tinctly visible. W h e n passing 
under such thin structures as 
the skin of the eyelids, or that 
over the bridge of the nose, or 
when moving aborrt under the 

S3.—Tail if male Filaria 

skin of the fingers and occasion
ally of other parts, the slight 

I,,,,. elevations it gives rise to, as 
well as its movements, are 

sometimes appreciable, and maybe both seen and felt. 
From the circumstance that this parasite has 

occasionally been seen in individuals who have been 
ten or more years away fronr the endemic area in 
which alone it can be contracted, we may conclude 
that the loa is long-lived. 

The female produces sheathed embryos closely 
resembling E. uacfnrua and F dinrna. At one time 
I had a negro patient under m y care in whose blood 
/' diu.rnu abounded. This man remembered that, 
when a lad, he had a loa in his eye. I have thought, 
therefore, that F din run may be the embryonic form 
of F loa. On the other hand, Dr. Argyll Robertson 
has placed on record a remarkable case of F. loa in 
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which the- parasites, a male and a pregnant female, 

were removed from the eye The patient's blood 
was freepumtly examined, but no embryos were 

found. Lately I have; had opportunities of examin
ing the bleiod of other patients known to be the 
subject of loa infection, but failed to find iir any of 
them luematozoal embryos. W e do not know in 
what way the embryo escapes from the* human body, 
nor do we: know anything about its life - history 
outside of the human body. Notwithstanding the 
failures to find the embryo iir the peripheral blooel, 
analogy suggests that it probably circulates for a 
time in this fluid and, like F. nocturna, that it is 
remove-el from this medium by some suctorial insect 
which acts as intermediary host. 

Fdaria loa,, as stated, is very active in wandering 
about the body, but it sivnis to have a predilection 

for the e*ye*s and neighbourhood. It comes arrd goes 
there at irregular intervals of days, weeks, or months, 
traversing the subconjunctival tissue, and moving 
across the bridge of the nose from one eye* to 
the other. Warmth seems to solicit its presence near 
the surface. The sexes appear to hunt eaeii either 
about; at all e-vents, in Dr. Argyll Robertson's case 
(Trails, of the (Iph/hal/nologicid Sae.^ 1895) a male 

worm was removed from the eye, arrd not long after
wards a female worm appeared about the* same 
situation arrd was also removed. Blanchard (Arch, de 
I'ttrusif., October, 1K99) has recorded a similar case* 

The worm gives rise to pricking, itching, creeping 
sensations and, occasionally, transient cedematous 
swellings in different parts of the body. W h e n it 
appears under the conjunctiva, it may caiioe a con
siderable amount of irritation and cetiige-stion. There 
may be actual pain e*\en, assoe-iated with svvelliuj. 
anel inability to use the eye anel, j.erhaps, tumefac

tion of tin- eyelids. 
Calabar swellings.— 1'nder this name .Mr. 

Thompstone describes (Journ. of 'Prop. AEd., Nov., 
1899) certain fugitive swellings which, in the course 

K K 
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of six years' practice in Lower Nigeria he has en
countered in three black and in four white men. 
The swellings, he says, are "about the* size of half 
a goose egg, painless, though somewhat hot, both 
objectively and subjectively, not pittirrg on pressure, 
and usually disappear in thre*e days. They come 
suddenly and disappear gradually, and occur in airy 
part of the body." H e never saw in the same 
individual more than one such swelling at a time, 
but they re-cur at irregular intervals even when the 
subject is in Europe. Plehn has seen similar swell
ings at Cameroon. Indeed, a lady, long resident 

irr Old Calabar, informed me that if rubbing or 
scratching is not indulged in when a loa appreiaches 
the* surface there will be no swelling, anel that 
Calabar swellings are- produced by the rubbing 

solicited by the irritation caused by E. loa. She 
herself had a loa extracted from under the skin over 
the right clavicle, and spoke from personal experience. 

Mr. Thompstone failed to find embryo filarial in his 
patients. I had an opportunity of examining the 

blood of such a case recently and also failed to find 
lnematozoa. The character of the swellings and 
the geographical range of this singular affection are 
not incompatible with filarial infection, possibly 

with F loa. 
Treatment.—The negroes treat loa in two 

ways—either by dropping a grain of common salt 
into the conjunctival sac, which has the effect of 
driving the filaria away, for a time at least; or they 

extract it with a sharp thorn, or by some other rude 

surgical means. With proper instruments there is 
no difficulty in removing the parasite from under 
the conjunctiva or from the eyelid—that is, if the 

operator is possessed of the requisite deftness in 
operating. All that is necessary, on the parasite 
showing itself, is, after cocainising the eye, to seize 

the conjunctiva with a pair of forceps, taking care to 

include the worm and the subconjunctival connective 
tissue in the grasp of the instrument. Havino1 fixed 
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the parasite irr this way, the conjunctiva may be 

snipped through with scissors : when, with the aid 
of another pair of forceps, and after releasing the 
first pair, the parasite may be withdrawn. In tin-
ease of the parasite* showing itself elsewhere, I would 
suggest that it might be killed, as in the case of the 

guinea worm, by local hypodermic injection of 
bichloride of mercury solution (1 in 1,000). 

FII.AKIA VOLVIM'S. 

A medical missionary sent Prof. Leue-kart two 
tumours, the size of a pigeon s egg, which had been 
removed, one from the scalp, the other from the 
chest, of Golel Coast negroes, The tumours contained 
several male and female filaria1, the former GO to 
70 cm., the* latter 30 tei .">."> cm. in length. The 
worms were coiled up in the* form of a ball, and were 
bathed in a fluid full of embryos resembling F. noc
turna anel F dinrna ; no sheath, however, was visible. 

Nothing further is known of these parasites and the 
elise-ase-s, if any, to which they may give rise. 

M M . Labadie-Lagrave and De-guy elescribe (Arch. 
de Parasitologic, duly, 1899) a nematode worm found 
irr a small tumour excised from the arm of a Fremii 
soldier who had served in Dahomey some years pre
viously. The worm occupied, apparently, a lymphatic-
vessel, and was coiled up and embedded in a tunnel 
in a circumscribed mass of connective tissue about 
the* size of a pigeon's egg. It is difficult fronr the 
description to be sure that the authors are correct in 
assuming that the parasite in question was F. vol ruins. 

CRAW-CRAW. 

Most itching papular and pustular' eruptions are 
termed kra-kra by the natives of the West Coast of 
Africa. Dr. John (r'Neil describes {Lancet, Feb., 
18?o) under this name a pustular affection which he 
says is common iir certain ] arts of tbe West Coast, 
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and which he found to be- associated with the presence 
of a filariform parasite in the papules. O'Ncil says 
that this form of craw-craw resembles scabies; but he 
adds that symptoms subside irr a cooler climate, to 
return, however, when the' negro revisits the hot and 
clamp atmosphere of his rrative country. The papules 
occur all over the limbs and body, either singly or in 
rings. In two days from its appearance the papule, 
he says, becomes a vesicle, anel in two more a pustule. 

On paring off the top of the papule with a sharp 
knife, and teasing up the little piece of integument 
in water, he found a number of minute filaria-like 
organisms wriggling about with great activity. Their 
activity speedily slowed dowrr and in a short time the 
worms died. These organisms, according to O'Neil's 
drawings and description, resemble somewhat F1 noc
turna. The measurements, however, do not quite 
correspond, the craw-craw filaria being shorter and 
broader (T^Q inch by ^oVo inch) than F nocturna; 
moreover, unlike the latter-, it presented two black 
markings at the cephalic end. H e says that if the 
section of the papule be made sufficiently deep, five or 
six of these parasites may be seen in a field. 

Craw-craw is said to be contagious. It appears 
after air incubation period of three days, and is not 
curable by sulphur inunction. 

O'Neil's observations have irot beerr confirmed. I 
think it is quite possible that the parasite he found 
was one of the several blood filarial we now know to 
be so common on the West Coast of Africa. It is com
prehensible that in a country in which E. perstans 
occurs in every second individual, it would be fre
quently found irr such preparations as Dr. John O'Neil 
examined. The removal of the top of a scabies 
papule would certainly be attended with some decree 
of hemorrhage ; in which case, should the patient 
chance to be the subject of any form of filarial in
fection, these parasites would be found in the prepara
tion. Immersion in water would, as in the case of 
O'Neil's parasite, quickly kill the parasites. I do not 
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wish to assert that O'Xeil's parasite was F perstans. 
but the possibility of this must not be overlooked. 

A elisease resembling O'Xeil's craw-craw was 
described some time ago (A rehires tie Med., April, 
1SS2) by Prof. Xielly under the title* "dermatose 
parasitaire " A French lad, who had never been 

abroad, became* affected with a papulo - vesicular 
itching eruption resembling scabies, in which Niellv 
found a filariform parasite somewhat like that dis
covered by O'Neil in craw craw. It had the same 
peculiar cephalic markings ; in addition, it had a 
well-defined alimentary canal and rudimentary organs 
of generation. Nielly found nematode embryos in 
the blood in this case ; so that we* are justified in 
believing that the parasite irr the skin was an ad
vanced developmental form of the embryo in the 
blood, and that both were the progeny of a mature 

parental worm living somewhere in the tissues. 
Possibly Nielly's dermatose parasitaire and (VNeil's 

craw-craw were of the same nature. I have suggested 
*-5*-5 

that, as the skin parasite in O'Neil's disease may have 
been an advanced form of E perstans, this parasite 
normally, and in pursuance of its evolution, escapes 
from the human body through the skin afte-r under
going there a certain measure of developmental 
advance' Further investigations on this subject are 
much wanted. 

Treatment.—The term craw-craw is wry loosely 
applied. Emily (Arch, de Afed. Fa cede, January, 
1899) has described under this name a papulopustulnr 
skin affection which is common in certain parts of 
tropical Africa, and which is often the cause of niiu-li 
suffering to the traveller. It, or a similar disease, is 
by no means confined to Africa, for I have seem it in 
patients from Tndia anel was at one- time* very familiar 
with it in South (iiina. At the* earliest stage the 
elisease begins as an itching papule, very possibly at 
the seat of a mosepiito bite Tbe itching provokes 
scratching, whereby some form of pyogenic micro-
oremism is inoculated. Pustulatioir follows, and is 
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spread over feet and legs by soiled shoes anel stockings 
and auto-inoculation. In this way air ulcerating, 
pustulating dermatitis is kept up. Emily describes a 
very efficient treatment. Pustules are opened, crusts 
removed, and ulcers scraped. Boric acid powder is 
then dusted freely on the parts after a thorough 
scrubbing with sublimate lotion (1-1000), boricated 
vaseline applied on lint, and over ail absorbent cotton 
and a bandage. The dressings are not disturbed for 
a week, when the parts will be found soundly healed. 

Such and similar auto-infective diseases of the hands 
and feet, so common in the tropics, I used to treat 

with a foot-bath of warm carbolic acid lotion (1-20), 
and dry dressing with abundance of boric acid powder, 
at the same time insisting on destruction of infected 
slippers, shoes, anel stockings. 
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111. PARASITES <tF THE LUNe.S. 

EXDEVIIC II.EVletPTVSIS ; DISTOVll'M RIXe.KRI. 

(r D. Weslermaunt, r pulmonale.) 

Oeo^rapliieal dlistrihiition. So far as known, 
this disease is confined to Japan, Oorea, and For
mosa. A doubtful case has been reported by 
Maxwell (dour,,. Trap. Ale,I., December', 1*99) irr 
Changpoo, Fokien, China. In the endemic districts 

a notable percentage of the population is affected. It 
is not improbable- that, as knowledge extends, the 
elisease will be* found to exist in other countries. 

Ib'cently the parasite which gives rise to this peculiar 
form of blood-spitting has been found in the Uniteel 
States, both in the* cat and in the clog. It is not at 
all unlikely, therefore, that ere long we may hear of 
endemic hemoptysis from America. The* Chinese 
and Japanese are nowadays to be- found in almost 
every land, and doubtless they carry with them their 
peculiar parasites—D. si tie use, D. crassum, and also 
D. ringcri. 

S y m p t o m s . The subjects of endemic luenioptvsis 
have a chronic cough, which is usually most urgent 
in the morning orr rising. The fits of coughing 
eventuate in the expulsion of a peculiar rusty brown, 
pneumonic-like sputum. This sputum can be pro
duced at will almost at any time, and often in con
siderable quantity. In addition to the* chronic cough 
and the rusty expectoration referred to, the patient 
is liable to irregular attacks of hemoptysis. Though 
usually induced by violent exertion, occasionally such 
attacks come oir without apparent cause. The 
hemoptysis may be trifling ; on the other hand, 
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it may be so profuse as to threaten life- at all events, 

to cause intense anemia. 
The sputum.—On placing a minute* portion etf the 

viscid, pneumonic-like sputum under the microscope, 
its peculiar colour is found to be due partly to reel 
blood corpuscles, partly to a crowd of dark brown, 
thick-shelled, operculated ova (Fig. HI). These ova 

Fig. S4.—Ova of Jiislomum. ringcri in sputum. 

vary a good deal in size and shape ; they are all 
distinctly oval, smooth, double-outlined, and me:asure 

from 80 to 100/x in length, by 10 to fiO « in breadth. 

If the sputum is shaken up in water, and the water 
be renewed from time to time, in the course of a 

month or six weeks—longer or shorter according to 

temperature—a ciliated embryo is developed in each 

ovum. W h e n the ovum is mature, on placing it'on a 

slide and exercising slight pressure on the cover-glass, 



PA THOLOGICA L ANA T< AIY. 569 

the operculum will be forced back, and the embrvo will 
immediately emerge and at once begin to swim and 
gyrate in the water. Farther than this the life-
history of the embryo has not been traced ; but. 
doubtless, it is continued in some fresh-water animal 

through which it finds its way back, in a more or less 
direct way, to man. 

Pathologieal anatomy. On making a section 
of the lungs irr this disease, a larger or smaller number 
of what are known as " burrows" are discovered 
scattered about this organ, particularly towards the-
periphery. These burrows consist etf areas, some
what larger than a filbert, 

of infiltrated lung tissue in 
which can be seen a minder 

of tunnels filled with the 
same material that consti
tutes the characteristic 
sputum, and also containing 
one, two, or more small dis-
t<imes. The septa between 
the tunnels may break 
down and a considerable 
cavity be thus produced : 
and as this occurs in con
nection with one of the 
bronchi, with which the 

tunnels always communi-
e-ate, it may give rise to 
the appearance of a dilated 

bronchus. One burrow maveommunieatovvith another. 
Y\ hen first discovered it was supposed that D. 

rnupri (or D. pulmonale, Leuck.) was confined to 
the lungs. Later investigation has shown that it 
may affect the liver, peritoneum, teste's, anel even the 
brain. In the latte*r it forms a sort of tunnelled 
tumour similar to those in the lungs; and, by the 
pressure or irritation proceeding from this tumour, 
may give rise to a peculiar' anel ultimately fatal form 
of Jacksonian epilepsy. 

•4. s"..— ItiAtininni rinaei 
{l.t nelarl.) 

M:e•_• nilie.I ; h. lmUirnl -izc 
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T h e parasite (Fig. 85).—The parasite itself is 
reddish brown in colour, thick and fleshy, and oval 
in form. So thick is it that its transverse section is 
almost round. It measures 8 to 10 m m . in length by 
4 to 6 m m . in breadth, and is covered with minute 
spines. 

Diagnosis.—Diagnosis of endemic haemoptysis 
is at once established by the discovery of the charac

teristic ova in the almost equally characteristic 
sputum. Rales and other physical signs of lung 
consolidation are not usually discoverable. 

In the case of one-sided convulsions, or in hemi-
plegic affections occurring in a native of, or in a 

visitor from, the countries in which this distome is 
endemic, the sputum should be examined on the 

chance of discovering evidence of the parasite. Should 
ova be found, there is a strong presumption that 
the cerebral trouble arises from distomum tumour in 
the brain. 

Treatment.—Hitherto no means of expelling 
this parasite from the lungs has been discovered. In 

the case of cerebral distomiasis it might be possible 

by an operation to remove the parasite and associated 
tumour, and thus afford a chance of recovery in what 
has hitherto proved a fatal condition. 

Prophylaxis in this, as in so many animal 
parasitic diseases, principally lies in the direction of 
securing a pure water supply and avoiding all 

uncooked articles of diet which might be supposed 
to contain the young parasites. 
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IV. PARASITES OF THE LIVER. 

DISTOMUM eioxJUXe'Tt.vr. 

DISTOMCM e'ox.UNe'TU.vi (Fig. 86, a,,-) was discovered 
by Mac( etrrne-ll in an F̂ ast Indian in 1874. It is 
leaf-shaped, narrower in front than behind, and 

mm. in length by 2-\ mm. m 

a 

measures 9 to Ii* 
breadth. Its surface is 
covered with minute 
spines. The eggs (Fig. 
(iti, b) are oval, opereu-

latcd, arrd measure .14 g 
in length by 19 p in 
breadth. This parasite 
inhabits the bile ducts, 
which it thickens arrd 
sacculates. Apparently 
I). conjunct nut is but of 
slight importance patho

logically. 

DISToMl M six ENSK 

Distomum sineitse was 

eliscovered almost simul
taneously by MacConnell 
in India arrd Mae( Ire-gor 
in Mauritius, iir 1ST I. 
It has been found in many ICastern countries, in
cluding India, Mauritius, dapan, Corea, Formosa, 
China, and Tonkin. In the last-named country it 

appears to be very common. 
D. si tie use (Fig. Hi, a, c) measures from 20 to 

l''l,-i. Sti. — DibttiiuUtii 

Natural .-ize ; '<, o v u m 

i,l jll Unfit in. 

; r, magi)ilit*.t. 

• )•) 1' nun. in length ; it is oblom 
narrow, and some-
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what pointed anteriorly, reddish in colour, arret almost 

transparent. The eggs (Fig. Hi, b) are 28 to 30 p in 
length by Hi to 17 p in breadth, ope*rculated, almost 

Fi.e;. S7. — Di.A'iiinem linens,:) 
„, Natural M Z O ; b, ovum ; r, magnilie.l. 

black in colour, and contain a ciliated embryo. 

Nothing is known of the life-history of the parasite-
farther than that it may occur in some of the lower 

animals—in the cat, for example. Probably its 

immature stages are passed in a mollusc or other 
small, soft-skinned, fresh-water animal. 



PENTASTOMUM CONSTRICTUM. 573 

/). sine,,*,- inhabits the bile ducts and gall-bladder. 

It dilates anel thickens the biliary cmals, expanding 

them in places into cavities and diverticula as large 

as a filbert. In these cavities vast numbers of 

parasites are some'times found. The diverticula 

communicate with the bile ducts, along which the* 
ova of the parasites, and sometimes the parasites 

themselves, escape into the' intestine. The affected 

liver is enlarged on the- whole, although the; tissue 

in the- immediate; neighbourhood of the diseased bile 

ducts is atrophied. The spleen, also, may be hyper
trophied, and the intestine in a condition of chronic 

catarrh. 
This parasite-, which for long was supposed to be-

practically innocuous, is now known to be* the cause 

of a serious disease of the liver which may terminate 

fatally. 
Pad/, discovered that in certain low-lying, un

hygienic villages irr Japan this helminthiasis was 

exceedingly common, epiite 20 per cent, of the in

habitants being affected. W h e n the infection is severe 

the liver becomes enlarged, and chronic diarrheea, with 

recurring attacks of jaundice, sets in. Later, anasarca 

appeal's, and gradually a cachexia resembling that 

of sheep-rot is established which, in the course of 

several years, may prove fatal. 
It would be well to bear this parasite in mind 

irr approaching the diagnosis of obscure hepatic 

disease, associated with diarrheea and jaundice, iir 
patients from the East. It is just possible that the 

discovery of tin* ova in the stools might guide to a 

correct diagnosis. 

I'ENTAsroVH'.M <'<>\sTl'HTCM (Fi.u. -»0. 

This, which is probably a formidable parasite, 

has now been found a number of times encysted in 
the liver, and oe-casionally in the lungs, of African 

negroes. It appe*ars to give rise to a considerable; 
amount of irritation, perhaps to peritonitis and to 
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pneumonia. Nothing is known as to the way irr 
which man becomes infected with the parasite, of 
which the larval form alone has been i-eceigniseel. 

This is of a milky white colour, from 1 to 1! inch 
in length, cylindrical, flattened on the ventral surface, 

Fig. sS.—rt'rtlastomiim constrictum, Fig. S9.— rritla<itomtimroiif;trie. 
{Aitken.) turn encysted in the liver. 

{Aitken.) 

ringed, rounded anteriorly, and terminating posteriorly 

in a blunt cone. The anterior end is provided with 

two pairs of hooks arranged on each side of the 
pit-like mouth. The posterior aspect of the rings, 
twenty-three in number, carries a number of minute 
spinous projections. The parasites, surrounded by 

their integumental exuviae, are found each coiled up 
in a cyst-like pouch, and scattered through the 
substance of the liver (Fig. 89), or projecting as nodules 

on the surface of the gland. Aitken (" Principles 

and Practice of Medicine," 4th ed., 1866) gives a 
very complete account of a case of a negro in whom 

the pentastomum seemed to be the cause of death. 
H e gives a drawing from another case showing the 

cysts in the liver, from the surface of which one of 

the parasites is protruding into the peritoneal cavity. 
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CHAPTER XXXVIIT. 

V. TXTESTIXAL PARASITES. 

NEMATODES. 

microscopical examination of the fa'ces 

for ova of intestinal parasites Tf the faxes 

of the natives of warm climates, and of Europeans 
coming from warm climates, are* systematically 
examined with the microscope, it will be astonishing-

how frequently they are found to contain the ova etf 
three species of nematode worms A scar is lumbri-
coid.es, Trichocephulus dispar, and Anhylostomum 
duodenule. The ova of the tapeworms and of 

the common threadworm (O.ryuris rermieularis), 

are rarely found in the stools, as these parasites do 
not, as a rule, part with their ova until the joints 
of the former-, or the entire body of the latter, have 
left the alimentary canal ; but as the three nematodes 

mentioned pass their eggs directly into the bowel, 
these eggs habitually appear in the faees, and con
stitute unequivocal evidence of the presence of their 
respective parental forms. Occasionally the ova of 
the rarer hepatic and intestinal parasites—such as 
Bilharzia haanatobia, Distomum sinense, Distomum 
crassum, Distomum hepalicum, and one or two still 
rarer helminths are encountered ; as these, with the* 
exception of bilharzia, are very rare, from a practical 
point of view they may be disregarded. Without 
large experience, the ova of the rarer parasites cannot 
be identified off-hand ; but if the practitioner has 
learned to recognise* those of the three common 
specie's, he will at once know when he comes across 
the ova of any of the rarer species and, on referring 

http://coid.es
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to some special work on hebninthology, will have' 
little' difficulty in arriving at a correct diagirosis. 

The microscopic examination of faee-s for ova, 
though somewhat disagreeable, is by no means a 
difficult matter. All that is necessary, by way of 
preparation, is to place on the slip a minute portion 
of the suspected feces - about the size of a hemp seed 
- and then to apply the cover-glass, gently gliding it 
over the slip so as to spread out the mass in a thin, 
fairly uniform, and transparent layer. If the bit of 
faees prove too consistent, a little water may be 
added so as to soften it. If the stools are loose and 
watery, the sediment should be taken up with a 

pipette and examined. It is well to make two or 
three preparations. The microscopic examination 
must, in the first instance, be made with a low powe*r 
— a n inch, or better, a half-inch objective. Search 

must be made in every part of the slide, and every 
suspicious body carefully scrutinised, a higher power 

being used if necessary. A very little practice suffices 
for the identification not only of ova but of the 

species of parasite to which the ova belong. 

The points to be attended to in the diagnosis of ova 
are size, shape, colour', thickness, roughness, smooth
ness, and markings on the surface of the shell; the 
presence or otherwise of yolk spheres, of a differentiated 

embryo, or, in the case of the tsenne, of the three 
pairs of embryonic booklets ; the existence of an 

operculum in the case of certain distomes and of 
bothriocephalus. The ova of the same species of 
parasite vary but slightly, and are in every instance 

sufficiently stable and definite for correct diagnosis. 

Ora of Trichocephalus dispar (Fig. 90, a).—Of the 
three common nematodes mentioned— Trichocephulus 

dispar, Ascaris 1umbricoid.es, and Ankylostomum duo
denal e,—the ova of the first are those most frequently 

met with. They occur sometimes in enormous numbers, 

as many as six or eight specimens being visible in one; 

field of an inch objective. They form rather a striking 

object under the microscope. They are oval, measuring 

http://1umbricoid.es
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from oti /( by 24 p to :)(> <j by 26 /-, the ends of the long-

axis of the oval being slightly pointed and tipped with 
a little shining protection eir plug. Their general 

appearance suggests an (dongated oval tray, tin; pro
jections at the poles of the' ovum representing the 
handles of the tray. They are dark brown in colour. 
sharply defined, double outlined, and contain no 
difl'ererrtiateil embi yo. 

The ora <if Ascaris 111 mbrieoides (Fig. 9(1, b) are 
considerably larger (ii(j to 7o p by 06 to 00 p) than 
those of Trichat-ej,hulas tlispar (Fig. 90, ,7). Thev arc 

Fr_;. ',<0 — Oviieef a. Triejuinplialin, tltujutr; b. At.cnrif Inmbricoith::; c, Anktj-
iosttimiim dnodeiiide. (Sttnsiii'i.) 

also, as a rule, more spherical or, rather, more broadly 
oval ; occasionally they are- almost barrel-shaped. 
Like those of trichocephal us, they are dark brown in 
colour from bile* staining, but they arc much less 

sharply and smoothly defined, possessing a coarse 
thick shell which is roughened by many warty ex
crescences. The yolk contents are not always easily 
made out, nor, when made out, can any sign of 
embryo or segmentation be discovered. 

A point of practical importance to be attended 
to lies iir the circumstance' that the rough outer 
layer 011 the shell of the ovum of ascaris is very 
easily detached, leaving the egg with a sharp, smooth 
outline suggestive of some other form of parasite. 
Therefore, to obviate this, in mounting feces it is 
we'll to avoid too much gliding of the cover-glass 

over the slip. 

L L 

http://At.cn
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The oca of Ankylostomum tluodenule (Fig. 90, c) 
contrast very markedly with both the foregoing, 
particularly in the matter of colour'. Tricheicephalus 
and ascaris ova are invariably dark anel bile-staineel ; 
those of the ankylostomunr are beautifully clear and 
transparent. They measure bitp to 65 p by 'S2 p to 13/.1; 
have a regular', somewhat elongated oval form, with 
a delicate, smooth, transparent shell, through which 
two or four light grey yolk segments can be distinctly 
seen. It is well to search for these ova soon afte;r 
the feces have been passed ; otherwise*, owing to the 
rapidity with which, irr favourable circumstances, 
development proceeds, the embryo may have* quitted 
the shell and the egg be no longer visible. 

TRICHOCEPHALUS DISPAR. 

Trichocephalus dispar, the whip-worm, lives prin
cipally in the caecum. In many countries it is 
present in more than half the population. It is 
believed to maintain its position by transfixing, pin 
fashion, with its long slender neck a superficial fold 
of the mucous membrane. According to Powell, the 
females very much preponderate, the proportion to 
males being as 466 to 1. Excepting that the prac
titioner should be familiar with the appearance of 
its eggs in the stool, so that he may be able to dis
tinguish them from those of ascaris, of ankylostomunr, 
and of other parasites, its presence is of no practical 
moment. So far as known, it gives rise to no serious 
pathological lesion ; a fortunate circumstance, seeing 
that hitherto it has been found impossible, with any 
degree of certainty, to dislodge it ley anthelmintics. 

ASCARIS LUMBRICOIDES. 

Though not quite- so common in tropical countries 
as trichocephalus, the ascaris is levorthedess very 
common indeed, especially in children, who often har
bour these loathsome creatures in enormous numbers 
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—in dozens, or even in hundreds. \n those coun
tries, at one time or another, nearly every child gets 

tliean ; :-o much so that, when doubt exists about the 
nature of some; obscure affection, a dose or two e,f 
santonin often produces results which will seem fo 
justify a diagnosis of " worms,'" and. for the time' 
being perhaps, satisfy an anxious mother. 

Jlo«ie of infection.—The* reason for the great 
frequency of Ascaris Iumbricoides in tropical countries 

is probably twofold—the warmth of the climate, anel 
the habits of the people with regard to the disposal 
of night-soil. In the feces the ova exhibit no trace 
of segmentation or of differentiated embryo ; but if 
placed in water, or kept moist anel in a warm 
place, in the course eif from five or six months— 

—longer <»r shorter according to temperature—the 
enrbrvo is developed, airel can be- seen coiled up and 
moving about inside the egg-shell. If such an egg-

is accidentally or intentionally swallowed, on arrival 
iir the stomach the shell is dissolved away and the 
contained embryo is set free. irr a month it grows 

into a sexually mature animal, and, if both sexes 
are present, eggs iir countless numbers are soon pro

duced airel appear in the fa-cos. Desiccation of the 
egg at atmospheric temperatures does not destroy 
the embryo, which will quickly revive' on becoming 
moistened, In many warm countries night-soil is 
the favourite* fertiliser, and is regularly preserved 
and spread upon the fields. In this way the ova of 
ascaris obtain an opportunity of maturing, anel thus, 
too, they have* an opportunity of being swallowed 
by man. They may also be washed into eliinking 
water: or, becoming desiccated on the drying up of 
the fields, be blown about as dust ; or they may 
bee'.line' attached to fruit or vegetables. In one of 
these, or irr similar ways, they finally reach the 
human stomach and then- attain maturity. 

S y m p t o m s . — I n many instances the ascaris gives 
rise to no very noticeable symptom ; in other instances 
it is to be credited with a number of ill-defined 
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gastric and perhaps nervous trouble's—capricious ap
petite, foul breath, restless sleep, peevishness, vague 
abdominal pains, nausea, arrd so forth. Sometimes 
the worms get into the stomach anel are vomited, 
their appearance giving rise to no inconsiderable 
alarm. They nray even creep up the (esophagus arrel 
into the mouth, or out by the nostrils. Cases are on 
record in which they caused suffocation by wandering, 
in this way, into the rima glottidis. They have also 
been known to enter the bile ducts and give rise to 
jaundice ; to penetrate; the intestinal wall and escape 
into the peritoneum, causing peritonitis ; or to bur
row into the abdominal walls and cause abscess. 
Fortunately these accidents are of rare occurrence; 
their possibility, however, should be borne in mind 
and, apart from other obvious considerations, ought to 
make us endeavour to rid patients of these trouble
some guests as soon as possible. With this object in 
view, it was m y practice in China to give m y little 
patients, as a matter of routine, a few doses of 
santonin twice a year ; very often the precaution re
ceived its justification by the appearance in the stools 
of one or more ascarides. 

Adults, especially young adults, although to a 
much smaller degree than children, are liable to en
tertain these verminous visitors. Sometimes certain 
obscure dyspeptic symptoms in grown-up people will 
resist all treatment until three or four grains of 
santonin and a purgative' have been administered, I 
had a patient once, who for a long time had been 
troubled with unaccountable nausea. Oire day, while 
he was sitting at breakfast, the feeling of sickness 
came; on with unusual intensity. H e had to leave 
the table and, after one; or two retching efforts, 
brought up an Ascaris inmbricoid.es. After this lie 
was 110 more troubled with nausea. It is wcdl, there
fore, when puzzled over some obscure dyspeptic con
dition irr tropical patients, to bear the ascaris irr mind. 

If, for some reason, it is undesirable to give santonin 
unnecessarily, the stools ought first to be examined 

http://mbricoid.es
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with the micnecopo If ova (Fig. !><1, /,) ;ire found, 
a dose or 1 wo of santonin may clear up diagiiods and 

cure the patient ; if no ova are found, the drug may 
be withheld and the idea of asearides abandoned. 

Treatment.—The ascaris is readily expelled by 
a f«*w grains of santonin. The dose is from half a 

grain to one* grain for a child, three to four grains for 
an adult-. JV good plan of giving the ilrug is to 
prescribe three such doses on successive nights, the 

first and last close to be followed by castor e»il rrext 

morning. Patients, or mothers, ought to be warned 
about the peculiar effect santonin has on the urine 
anel sometimes on the vision. I have- only once' seen 

an\ bad effects ; in this instance' a peculiar sort of 
intoxication, attended with delirium, which did 
neit quite pass away for several days, followed its 

exhibition. 

ANKYI.OSTOMUM llUol tlCXAI.F. AND AXKVI.OS'l < tMIASIS. 

Ascaris luiubricoitles, though an unpleasant para
site, cannot be considered a dangerous one, unless in 
very exceptional circumstances. It is otherwise 
vvitlr the ankylostonium (sometimes called Dochmius 

duodenal is) which, in many countries, on account of 
the dangerous cachexia, called ankylostomiasis, it gives 

rise to, amounts to a positive* curse 

Nomenclature.—The form of ende-niic ainemia 
with which this parasite is associated is of so marked 
a character that it has received a variety of dis
tinctive names. Thus, in the French West Indies, 
severe ankylostomiasis is known as cache.eta utpieitse : 
sometimes as mulcour, or as mal if esfomue ties net/res ; 
in Colombia it is called Innlun, the sufferers being 
known as tuuienfos : in Brazil it has been called 
opjrilatio, ofi'dacao, and eancaco in Furope it is 
seimetime*s known as " miners anemia, or " tunnel 
disease,'' the latter in allusion to the notorious Saint 
Cot hard epidemic ; .the form occurring in Egypt is 
spoken of as Egyptian chlorosis : in Ceylon it has 
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been called beriberi; and, doubtless, elsewhere there 
are local names for this peculiar verminous anemia. 

(eicogi-aphical distribution.— Since its dis
covery by Dubini in 18.">S, the ankylostomum has 
beerr founel so widely diffused that it may be* said 
to occur in all tropical and subtropical countries. 
Besides being abundantly present in the south of 
Europe, arrd irr the* tropical and subtropical regions 
of Asia and America, it has been ascertained to 

exist in North and South Queensland, Australia 
(/'runs. Intercolonial Meal. Cong, of Australia, 1893, 

Drs. Gibson and Turner), and in several of the islands 
of the Pacific. So prevalent is it in many parts of 
India that, according to Dobson (Trans. First Ind. 
Aled. Cong., Calcutta, 1895), epiite 75 per cent, of the 

inhabitants are affected. In Egypt it is found at 

nearly every post-mortem examination • anel there the 
amentia it gives rise to is one of the most common 

causes for the rejection of recruits 
in the army. Thornhill (Trans. 

First Ind. Afed. Cong., Calcutta, 
1895) regarded its ravages in 

Ceylon as far more serious than 
those of cholera ; this, not on ac

count of the number of deaths it 
cause-s directly, but on account of 

lr,'. <>!.—A nlet/losto- , J \ 

mum ,1 ,,„dei„iie, mule tlie vast numbers affected, the 
Zr4",n1"' {Hhu" '-I'TOiiic nature of the disease, and 

the aggregate mortality, direct, and 
especially indirect, for which it is responsible-

T h e parasite (Fig. 91).—The; normal habitat 
of A. duodenale is the small intestine of man, par
ticularly the* jejunum, less so the* duodenum, rarely 
the ileum or lower reaches of the alimentary canal; 
very occasionally it is founel in the stomach. In 

these situations it attaches itself by means of its 

powerful buccal armature to the mucous membrane, 

from the blood of which it obtains a plentiful supply 

of nourishment. It is supposed to shift its hold 

from time to time, the abandoned bite continuin«- to 
o 
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prodigal 
period. It is said to be very 
it imbibes, the red corpuscle's 

leu' a short 
of the blood 

passing through its 
alimentary canal 
u n c h a n g e el, the 
plasma alone being 
utilised. 

The male and 
female ankylostonies 
—present generally 

in the proportion of 
one of the former 
to three of the' latter 
—do not differ so 

much in size- as is 
the case with many 

of the either nema
tode's. The* male 

(Fig. 92) measures 
from 6 to 11 mm. in 

length by ••{• to F) 

mm. in breadth ; the 
female* 7 to 15 m m . 

in length by 1 m m . 
in breadth. Both 
sexes are cylindrical 
in form, white when 
they are alive, grey 
when dead, reddish 
brown when full of 
blooel. In both sexes 
the* posterior end is 

the* broadest part, 
whence' the body tape*rs forwards to a narrow neck 
ending in a powerfully armed, bulging and distinct 
mouth capsule* The margin of this remarkable 
organ is furnished with four strong, claw-like* hooks 
— two on e-ach side of the ventral line, and two conical 
teeth—one on each side* of the dorsal line. The* tail 
of the* female is conical, and ends in a short delicate* 

Fi-. •Mai.' Ankyh at unlit m diiti'lt 
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spine ; the anus being subteenrinal, and the vagina 
opening on the ventral surface at the commencement 
of the posterior third of the body. The tail of the 
male is provided with a large- umbrella-like, trilobate 
bursa possessing eleven ribs. Two long and very 
delicate spicules project fronr the* cloaca which opens 
at the bottom of the bursa. Owing to the relative 
positions of the sexual openings, the; worms in con
jugation look like- the* Greek y. 

Reproduction and mode of infection.—The female 
ankylostomes produce a prodigious and never-ending 
stream of eggs (Fig. 90, c) which pass out in the 
feces. As already stated, while in the body of the 
host the development of the embryo does not advance 
very far; but on leaving the human host it proceeds, 
in suitable circumstances, so rapidly that in one to 
two days a rhabditiform embryo (-2 m m . by "014 mm.) 
is born. This minute organism is very active, vora
ciously devouring what organic matter it can find 
and, for a week, growing rapidly (to '56 mm. by 
•024 mm.). During this time it moults twice. After 
the second moulting it passes into a torpid condition, 
in which it ceases to eat, and growth is suspended. 
In this state it may live for weeks or months, moving 
about more or less languidly in muddy water, in 
mud, or in damp earth. Should chance so deter
mine, it is finally transferred to the human alimentary 
canal, either in muddy drinking water, or in the 
mud or dirt adhering to the hands or food dishes of 
the agriculturist, the brick-maker, or other operative 
engaged in handling the soil ; or, it may be, in earth 
deliberately eaten by the geophagist and children. 
Arrived in its final host, after' moulting again at 
the end of five weeks (Leichtenstern) it acquires 
sexual characters and the permanent adult form. 
The duration of the life of A. duodenale in the intestine 
has not been determined ; some state it in months, 
others in years (Sonsino)—one to three. On account 
of liability to reinfection, this point, an important 
one as affecting prognosis, is difficult to determine. 
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Giles holels that A. A nod, md e may become sex uallv 
matlire, assuming rhabditifonn characf<*rs while out
side the hunian body and in tie free' state' ; in 
other words, that it is heterogeiietic, an abundant 

supply of food favouring non-paradti<- multiplication. 
His observations, so far as we are aware, have not 

been confirmed : though partially upheld by Sanelvvith, 
doubt has been thrown on their lelovanev by Sondno 
and Macdonald. 

ANK VI.os'1'it.MIAslS. 

History.—Although (oiesinger had previously 
shown that Egyptian chlorosis was due; to the pre

sence of the ankylostomunr in the small intent ine, 
anel although similar- observations bad been made 

on negroes in America, it was not until the very 
fatal epidemic of arueniia among the miners in the 

Saint Gothard tunned (in 1SS0) had called the* atten
tion of European observers to the* subject, that the 

real pathological importance of this parasite began to 
be prope-rly apprehended. Multiplied observations 
have rrow shown that, although very minute-, this 

blood-sucking parasite, if present in large- numbers 
and for a length of time, more especially if its victims 
are poorly fed, is a verv dangerous one indeed. The 
constant drain of bleiod which its presence entails, the 

catarrh arising from the irritation caused by the wounds 
it inflicts on the mucous membrane, the conserpu'nt 
impairment of nutrition, and, possibly, as has been 
suggested, the' absorption of some lueniolvtic toxin— 

the product of the parasite* — give rise to a grave 
cachexia, disepialifying to a greater or lesser extent 

the subject of it fetr work, and, not infrequent^. 
leading to a fatal issue. 

Its importance,—It is not in (-very instance 
in which the- arrkylostonium is present that eon-
sequences so serious ensue*. There; may be* dozeie 
of ankylosteimes in the' intedine* without any appreci
able anemia, or, inch-eel, symptoms of any description 
whatever. (!rave symptoms are the* exception. One 
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must be careful, therefore*, to avoid ceincluding that 
the arrkviostetiuuni is the; cause etf e'very pathological 
condition with which it may chance- to concur. 

On the other hand, many inhabitants of tropical 
and subtropical countries are in a state of chronic 
starvation. Living oir coarse-, bulky, innutritions 
food, thev are- prone to dilatation eif the stomach airel 
dyspeptic troubles. In such, arry additional cause of 
malnutrition, as a swarm of arrkylostomes, and a daily 
though perhaps small loss of blood, may be sufficient 
to turn the scale against them. In those countries, as 
elsewhere, there are many who live just on the border
land between health and disease ; to such the ankylo
stomunr may prove the last straw that breaks the 
camel's back. 

It is evident that as a complication in typhoid, in 
kidney disease, in dysentery, iir malaria, in fact in arry 
chronic or exhausting elisease, the importance of this 
anemia producing parasite carrnot be ignored. 

The practitioner in the tropics, therefore*, must he 
constantly on the outlook in all cases of amemia, of 
dyspepsia, and of debilitated conditions generally, 
for the arrkyhistomum. H e must bear in mind that 
this parasite, as will be presently pointed out, if per

mitted to remain in the intestine for a length of time, 
may be the cause, not only of remediable anemia, but 

of anemia-produced degenerations of various organs 
from which recovery is impossible. On this account, 
also, its early recognition becomes a matter of the 
first importance. 

Further, ankylostomiasis is an important disease 
from the standpoint of the employer of native- labour. 
The invaliding and inefficiency which it causes among 
coolies, not to mention the deaths, are often financially 
a serious matter to the planter and the mine-owner. 
To them, any wisely directed expense or trouble under
taken for the treating and controlling eif this helmin
thiasis will be abundantly repaid by tbe increased 
efficiency of the labourer. 

S y m p t o m s . — T h e essential symptoms of ankylo-
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stomiasis ar»' I hose- of a progressive amemia : an an a-mi a 
whii'h is generally associated with dyspeptic trouble*, 

but which, in uncomplicated cases, is not associated 
with wasting. If the progress of a case be' unchecked, 
senilis effusions in ditlerent organs anel fatty degenera

tion of the; heart ensue*, and death ma\ occur from 
syncope or from intercurrent complication. 

One- etf the; earliest symptoms of an exte-nsive 
ankylostomuiii invasion is pain or uneasiness in the 
epigastrium. This is generally increased by pressure, 

but, for the time, may be; relieved by food. The 
appetite, sometimes defective, is more' often ravenous ; 

but its gratification is apt to give rise to dyspeptic 
trouble of various kinds, to colic, to borborygnius, 
and perhaps to diarrheca of imperfectly - digested 

food. Constipation may be- present in some instances, 
irregularity of the bowels in others. The* taste; may 

be' perverted, some patients exhibiting anel persistently 
gratifying an unnatural craving for such things as 

earth, mud, lime- what is called pica or geophagy. 
The stools setme*time*s, though rarely, have a reddish 
brown tinge from admixture' of half-digested blooel. 

Sometimes thev may contain small flakes of blood-
tinged mucus. Pure blood is rarely passed. j\rr 
e-xtensivc; hemorrhage*, unless there be concurrent 
colitis, is still more rare', although post mortem con
siderable epiantities of blood may be found in the 
small intestine. Fever of an irregular, intermitting, 
or even of a sub-continued type, is common. < 'n the 
othe'i- hand, the temperature* may be constantly sub
normal. Or these conditions ma}'alternate. After a 
longer or .shorter time, symptoms of profound amemia 
gradually disclost- themselves. The mucous surfaces 
and the- skin become- pallid, the face is puffy, and the 
feet and ankles are swollen. All the subjective' 
symptoms of a definite' amemia now become more- and 
more apparent : there* is lassitude', breathh-ssiess, pal
pitations, tinnitus, vertigo, dimness of sight, mental 
apathy anil ele*pre'ssion. liability to syncope, anel so 
forth. The circulation is irritable* and hemic bruits 
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carr be heard over the heart anel larger blood-vessels. 
Ophthalmoscopic examination may reveal retinal 
hemorrhages. 

From some of these* symptoms, were it not that 
with the advancing anemia there* is rro loss of weight, 
one might be led to suspect the possibility of tuber
culous or cancerous elisease or of Blight's disease-. 
So far fronr losing weight, the patient may appear epiite; 
plump and, though heniocytometric estimate's testify 
to a slow and steady fall in the corpuscular ilchne*ss of 
the blood rrrrtil the lowest limit compatible with life 
is reached, there is no true poikilocytosis as in idio
pathic pernicious anemia, no excessive leucocytosis 
as in leucocythemia, and not nceessarily any e-nlarge-
ment of lymphatic glands, liver, or spleerr. The 
hemoglobin value of the corpuscles is not depressed 
correspondingly to the fall in their number's. 

The rate of progress is very different in different 
cases. In a few a high degree of anemia may be 
attained, and even a fatal issue ensue, within a few 
weeks or months of the appearance of the first 
symptoms. Such rapid cases are rare; more fre
quently the disease is an exceedingly chronic one, 
ebbing, or flowing, or slowly progressing through 
a long series of years. 

Should serious ankylostomiasis occur before pu
berty, the growth and development are* apt to be 
delayed and stunted. 

Diagnosis.—Provided its presence be suspected, 
ankylostomiasis is easily diagnosed. In tropical coun
tries, anemia without apparent cause should always 
suggest a microscopical examination of the feces. If 
the ova (Fig. 90, c) of Ankyloslonrum duodenale are 
discovered, and no other reason for the anemia be 
made out, the' presumption is that the parasite- is at 
the root of the mischief ; at all events, no harm is 
likely to result fronr treatment based on this supposi
tion. On the other hand, if no ova are founel it 
must not be concluded that the case' is not one of 
ankylostomiasis; for it sometimes happens that, in 
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the later stage's of the disease, symptoms will per
sist although the parasites which caused them in the 
first instance ha\e disappeared spontaneously, or have-

been got riel of by treatment. Permanent degenera
tion eif the alimentary e-anal, of the heart, liver, 
kidneys, and blood-forming organs mav remain, and 
oven prove fatal, although the primary cause is no 
longer present. The history of the absence' of other 

sources etf amemia is all we mav have to go upon in 
such circumstances. 

Ankylostomiasis is sometimes confounded with 
beriberi, and rice versa. The presence of pan-tic anel 

cardiac symptoms not accounted for by the moderate 
degree of amemia in beriberi, and their absence in 
ankylostomiasis, suffice for diagnosis. The amemia 
of ankylostomiasis differs from that of malaria, inas

much as the latter is accompanied by enlargement 
of the spleen, a sallow and perhaps pigmented com
plexion, an icteric tint of the sclera*, occasional attacks 

of well-marked periodic fever cent relied by quinine, 
and, especially, the prese-nceat such times of the plasmo
dium in the blood. Of course, ankylostomiasis and 
malarial e-achexia rna}̂  concur, and often do e-oncur, in 

the same individual. 
Some idea of the intensity of the.' afleetion may 

be got from an enumeration of the eggs in a given 

quantity of fares ; according to Grassi and Parona, 
150 to ISO eggs per cubie' centigramme indicate- an 
infection of about a thousand worms, male and female. 

Pathological anatomy and pathology. -
As already mentioned, the bodies of the* victims of 
ankylostomiasis are not wasted : on the contrary, there 
is plenty of fat in the usual situations. The appear
ance etf plumpness is further increased by a greater 
or lesser amount of general icde-ma. There may be 
effusions in one or more of the* serous cavities. All 
the organs are* amemic. The* heart is dilated and 
flabby, its muscular tissue being in a state of pro
nounced fatty degeneration. The liver, also, is fatty 

and so arc the kidneys. 
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If the post-mortem examination be; made within 
an hour eir two of death, the ankylostomcs, iir 
numbers ranging from a few dozens up to marry 
hundreds, will be; founel still attached by their 
mouths to the* mucous surfaces of the lower part 
of the duodenum, the jejunum and, perhaps, of 
the upper part of the* ileum; but if the examina
tion has been delayed for some hours, the parasites 
will have dropped their hold, airel are then to be 
found lying in the- mucus coating the inrre;r surface 
of the bowel. Many minute' extravasations of blooel 
—some fresh, others of long standing—are seen iir 
the mucous membrane, a minute wound in the centre 
of each extravasation representing the point at which 
the* parasite: had been attached. Sometimes blooel-
filled cavities, as large as filberts, are found in the 
mucosa; each cavity enclosing one or two worms and, 
probably, communicating by means of a small hole 
with the interior of the intestine. Old extravasations 
are indicated by punctiform pigmentations. There 
may be evidence, in the* shape of vesiculations and 
thickening of the mucosa, of a greater or lesser degree 
of catarrh. Occasionally, streaks or large clots of 
blood are found in the lumen of the bowel. 

Daniels (British Cidana Medical Annual, 7th 
issue, 1895) and others report that microscopic exami
nation of the liver and kidneys shows the presence, 
within the cells of the parenchyma, of grains of yellow 
pigment having the reactions of hematoidin ; indicat
ing an intravascular blood destruction, such as occurs 
in pernicious anemia and other diseases in which ex
cessive hemolysis is a feature. On this account, and 
also because he finds granules of a ferrous nature in 
the liver cells, Darrieis concludes that the anaemia 
in ankylostomiasis is, in a measure, the result of 
blood destruction within the vessels by some toxic 
substance produced by the parasite and absorbed 
from the bowed. These* results have not been con

firmed by other observers; on the contrary, the late 
Dr. Beaven Rake (Journal of Pathology, Nov., 1894) 
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concluded, from careful estimates of the amount of 

iron in the livers of five .-use's of ankylostomiasis, 
that in this disease the hepatic iron is below the 
normal average, anel that the anemia is entire]*, -owing 
to the direct abstraction of ltlo.nl by the parasites. 
The* occurrence of the condition known as bothriei-
cephalus amemia lends a certain amount of probability 
tei the toxin-lnemolysis theory. Further observation's 
are necessary before this question can be decided. 

Treatment.— Alulcjerit, -Cntil the introduction 
of thymol by Bozzolo in ISSO, exti'act of male fern 

was the anthelmintic usually employed in ankylo
stomiasis. Male fern has still its advocates. It may 

be; used where; thymol fails—an occasional occurrence 
'fhyiuol, — Before the administration of thymol the 

patient should be put em liepiid diet few a day or two, 

and have the bowels well cleared out by an aperient. 
In the morning, and following the action of the 
aperient, three or four ten- to thirty-grain eloses of 
well triturated thymol, in cachets, in capsules, or in 
emulsion, are given on an empty stomach at intervals 
of an hour. If the bowels do not open spontaneously 

within four or five hours of the last dose another 
aperient dose should bo given. Csually, by this 
treatme-nt many ankyleistonies are expelled and may 
be found in the motions. One such course of thymol 
may suffice : but it is well, afte*r a week has elapsed, 
again tei examine the stools microscopically, and, if it 
be found that ova are still being passed, to repeal 
the course of thymol once or oftener. 

Certain precautions have to be observed iir em
ploying this drug. At time's it gives rise to a vary 
unpleasant form of intoxication—vertigo, excitement, 
etc., anel the urine may become dark, as in carbolic 
acid poisoning. It is advisable theiefore* for the 
patient, while taking the' drug, tei keep bis bed anel to 
lie down for several hours after the* last dose Thymol 
is very insoluble in water and is therefore, in ordinary 
circumstance's, not readily absorbed irr poisonous epian-
tities ; should, however, the patient, while thymol is 

http://ltlo.nl
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present in the stomach, partake of any alcoholic 
chink, there* is considerable risk of poisoning ensuing. 
Alcohol, ether, glycerine, lurpe-ntiiie, chloroform 
and oils are all solvents of thymol, and must there
fore be avoided when this drug is being exhibited. 
Thornhill related arr instance irr which a fatal result 
was brought about, apparently, by neglect of the 
obvious precautions suggested by these facts. A man 
had received thirty grains of thymol irr water at 7 a.m. 
" H e experienced no special symptoms after it, and at 
9 a.m. the nurse gave him a second dose of thirty 
grains. As this man was supplied with arrack as air 
extra, and as in such cases a portion of the arrack 
was usually given at 9 am., the nurse gave it to him 
just after administering the second dose of thymol. 
The result was that intense collapse set in almost 
at once, anel, notwithstanding all efforts, the man 
died within twenty-four hours, the collapse mani
festly being due to the arrack dissolving the thymol 
which was thus absorbed." Thornhill mentions two 
additional fatal cases of thymol poisoning occurring 
in his experience ; other writers have recorded similar 

fatalities. For this reason, and because it is an 
extremely unpleasant drug to take—sometimes giving 
rise to severe burning in the stomach, throat and 
gullet, and, not infrequently, to excitement, giddiness, 
fainting and vomiting—an equally efficient but safer 
drug is a desideratum. 

Without careful preparation by rest arrel judicious 
feeding, thymol must orr no account be; used in ad
vanced cases of ankylostomiasis and where prostration 
is extreme. 

Other drugs.—Thornhill seemed to prefer male 
fern to thymol as being somewhat less dairgerous, 
less disagreeable to swallow, and, possibly, equally 
if not more efficacious. W h e n male fern is given, 
the preparation of the patient, the dose, and the 
mode of administration are the same as for thymol. 
Oil of peppermint, kerosene in thirty-drop doses, and 

carbonate of guaiacol have all been suggested as 



PROPHYLAXIS. 593 

substitutes for thymol and male'fern ; as yet we- have' 
no report of any extensive" trials having been made of 
these el rugs. 

Powell (Intl. Me<l. Car., 1S99) considers that 
betel-nut chewing acts as a prophylactic to ankylo

stomiasis, and recommends supplementing the thvinol 
treatment by ounce doses of powdered areca rrut. 

Couiralesceuce The dieting of convalescents from 

ankylostomuni disease must, for a time, be' very care
fully conducted, A rich, full dietary is to be avoided 
until the powers of digestion have in a measure 
become re-established ; otherwise, enteritis and diar

rheea may prove very troublesome and retard recoveiy 
—perhaps prevent it altogether. Iron and arsenic 
are indicated as blood restorers. 

Prophylaxis.— In devising a system of prophy
laxis for ankylostomiasis, the fact that it is by 

means of the* feces of the* already infected that the 
parasite is spread must be kept prominently in 
view. Fecal contamination of the soil and water 
must therefore* be prevented. The promiscuous de-
positing of feces about huts, villages, and fields 

must be interdicted. Abundant arrel easily accessible* 
privy accommodation must be provided in coolie lines, 
in miners' camps, in native villages, and along the 
highways of traffic. In the absence of a more elabo
rate' system of conservancy, pits or trenches will 
suffice. Tlev may be filled up with earth anel fresh 
ones opened from time to time. I believe the Chinese 
plan of storing night-soil in large, cemented, water
tight pits is a good one. It is known that if the ova 
of the ankylostomuni are kept in pure feces the 
embrvo is developed and escapes from the egg in due* 
course ; but it is also known that, unle-ss the embryo 
be supplied with a certain amount of air' and earth, it 
soon dies. The' thing to be avoided, therefore, is the 
mixing of fresh feces with earth. In the* Chinese 
systeun, night-soil is first stored in the pits for months 
on errel : irr the'se it ferments and rots before being 
finally spread on the fields. In this way the embryos 

M M 
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of the aiikylostonium are killed arrd, at the' same' 
time, a valuable fertiliser is secured for the agri
culturist. 

It is manifest that in devising privies anel sanitary 
regulations, the* habits of the* people* they are* intended 
to benefit must be taken into account- ; if this be 
not atterrded to, if native habits and prejudice's are* 
ignored, any system, iro matter how perfect it may 
be in theory, will fail in prae-tice. 

The water supply should also be' carefully guarded 
from all possible sources of fecal contamination. 
Drinking water should be boiled or strained. So far 
as possible*, facilities for' removing all earth and mud 
from the hands and dishes before food is partakeir of, 
should also lie provided arrel their use encouraged. 

Badly contaminated ground had better be* aban
doned. If this should be found impracticable*, the soil 
had better be turned over with the* plough, or- roasted 
with grass fires, or treated in such a manner' that arry 
ova or' embryos it may contain are* elest royeel or buried. 

The systematic periodica] inspection of plantation 
coolies is to be recommended. At these inspections, 
all subjects of anemia or dyspepsia shoulel be' put 
asiele for more careful examination ; if the ova of 
ankylostonios are* found in their fanes a judicious 
closing with thymol may avert serious elisease in 
the individual, anel also pie,vent him fronr becoming 
a source of danger to bis companions. 

In view of the- great danger to health that exists 
in certain countries from this and similar parasites, 
the sanitary authorities irr such places ought to circu
late among the- pe-ople, by me-ans of printed leaflets or 
posters, a few simple directions for the prevention 
eif ankylostomiasis and kindred diseases. 

KUAIillOXI.MA IXTKsTIXAI.K. 

It sometimes happens that, while searching the 
feces for the ova of the* ankylostomuni, the observer is 
astonished by seeing a small, snake-like animal (Fio-
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98, a) suddenly rush across the field of the microscope' 

On careful examination, this animal is found to be 
about O'IJ linn, or O-.'j nun. in length lty U'Oh'i rnw. 
in breadth ; tei have a sharply pointed tail and a 

Fi.LV. <r.',.— lilmbdonelnti i nIet-t't llitlV. 

rounded head : to be transparent : and to exhibit a 
short esophagus which terminati's in a double (eso

phageal bulb, the poste*rior end of which is provided 
with three' tooth-like segments. This is, «tr rather 
was, called Anguillula sfercomiis. 

A iit/uii/ida sierconais was discovereel by Xormand 

in 1870. For a time ii was supposed to be* a cause of 
a form of chronic diarrheea very prevalent in Cochin 
China. Later investigations, while clearing up the 
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natural history of the parasite*, have robbed it of any 
claim to pathological importance. It has been found 

that, though the anguillula is irot so common, its 
geographical distribution is about ceextensive with 
that of Ankylostomuni duodenale, and that the 
physical conditions demanded for the non-parasitic 
stages of these two worms are about the* sairre. 

Powell fourrd it in India in about fifteen out of every 
tweirty cases of anaemia. It has been established that 
this so-called Anguillula stercoralis is the rhabditiform 

phase of Ehabdonema intestinale (Fig. 93, b) (formerly 
called Anguillula intestinalis), a nematode which, in 
its parasitic form, lives in the mucus of the duodenum 

anel upper part of the jejunum of man. 
The mature rhabdonema is a minute, slender worm, 

measuring 2 mm. in length by -06 m m . in breadth. N o 

male parasite has been discovered. The adult female 
is readily recognised by her dimensions, anel by 

the string of five or six ellipsoidal eggs (-01 m m . by 

•034 mm.) visible about the centre of the body. 
On being passed into the contents of the bowel 

the ova develop with great rapidity ; so that before 
leaving the host, unless during violent purgation, 

the embryo has escaped and is swimming about irr 
the feces, as already described, with great vigour, 
especially when these are fluid. Only in the event of 

violent purging do the ova appear in the stools; they 
may in this way be hurried out of the host before the 

embryo has escaped. Such ova are readily recognised 

by the way in which they are strung together, end 
on end, inside a delicate tube (Fig. 93, c). O n leaving 

the host, unless they have access to some non-
putrefying fluid, the embryos soon die; it is neces

sary, therefore, if we would follow their further 

development, to mix the feces with water. If this 

mixture be kept at a low temperature the young 
rhabdonema develops into a filariform larva which, 

on being swallowed by man in drinking water-, quickly 
assumes the mature paiasitic form already alluded to. 

If, on the contrary, the cultivating medium be kept 
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at a higher temperature, the emibrvos develop 
into male (7 mm.) and female (DO mm.) rhabditie 
forms which, in time, produce in their turn filari
form larva-, similar to those obtained directly from 
the embryo in cold climates and capable, on being-
swallowed by man, of developing into mature Phab-
tlouema 1 iili'stinale. 

The rhabdonema may produce some slight degree 
of catarrhal irritation of the bowel, though even this 

is doubtful. They have been found occasionally coiled 
up in the intestinal follicles, but no serious lesion 
can with certainty be attributed to their presence ; 
a fortunate circumstance, as hitherto the use of 
anthelmintics has not proved effectual in procuring 
their expulsion. Sonsino recommends the prolonged 
exhibition of liquor ferri perchloridi in combina
tion with small doses of thymol. It is probable that 

catarrhal conditions of the bowel favour these para
sites, and that this is the reason for their being 

so frequently encountered iir cases of chronic trop

ical intestinal flux. Treatment should therefore be 
directed to the cure of the catarrh. 

The prophylaxis for rhabdonema is the same as 
that recommended for Ankylosloiuum duodenale. 

STlloMiVLUS s 1JTIL1S. 

Loess (Cciitralbltilt fur Patiderial., xviii., p. 161, 
lS9o) has described a very delicate nematode 
frequently encountered in Egyptian fellahs. Its 
habitat is the upper part of the small intestine. 
The male, which is provided with two spicules, is 
from I to .*> mm. in length by 0 07 mm. in breadth : 
the* female* is slightly larger and is much more* 
abundant than the- male. The eggs are oval, thin-
shelled, with an unsegiiumted vitellus, anel measure' 
63 p by 41 p. This parasite* does not occur in large' 
numbers : and, as its mouth is unarmed and its 
dimensions are exceedingly minute', it eloes not appear 
calculated to give rise to any particular symptoms. 
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T R E M A T O D K S . 

AMPHESTOMUM HOMINES (Fig. 91). 

This minute tiematoch*, discovered iir the* cee-unr 

and colon of two Indians in Calcutta by Lewis 
anel MacConnell in lc>76, measures 5 to K mm. irr 

length by 3 to 4 mm. irr breadth. 
It is readily recognised by its large 

posterior sucker, which is terminal 
and greatly exceeds in breadth the 

rest of the body. It attaches itself 
Fig. 'Ji.—Amphiato- to the mucous membrane of the 

mum homini.<. , , , n ,, • , mi 

(Nat. size.) bowel by means of this sucker. lire 
ova, which are operculated at the 

smaller end, average 150 p in length by 72 p in 
breadth. Nothing is known of the life-history. 

This trematode has been founel by Giles in natives 
of Assam, and by Law in an East Indian immigrant 
in British Guiana. 

DISTOMUM BUSKI (v. CRASSUM) (Fig. 95). 

Distomum buski, over an inch in length, is 
the largest of the distomes inhabiting man. It has 

been found in China, Sumatra, the 
.Straits Settlements, Assam, India, 

and by Law in an East Indian immi
grant in British Guiana. It is an 

elongated oval irr shape, rather nar

rower anteriorly than poste-riorly, 
fleshy, and covered with minute* spines. 

The suckers are placed close together. 

The ova are oval, 125 p by 75 p, and 

are closed, I find, by a very dedicate-

operculum. In two recorded instances 
(Cobbold) I), buski was associated with 

attacks of recurring diarrheea anel other 
signs of intestinal irritation. It prob

ably inhabits the upper part of the 
Fia. 95.— DiAomam *n • , • -v- ,1 • • i 

buAi. (Nat.size.) small intestine. .Nothing is known of 
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the life-history. It may be expelled by thymol given 
as for ankylostomuni. 

msToviij.u IIIJTIJIIOPHVES (Fig. 90). 

Ihslnmiim helerojihyes is the smallest, distome, so 
far as known, inhabiting man. Ii measures 1 to 1 .', 
inin. in length by 0-7 m m . in breadth. 
It is of a bright red colour. The 
anterior, narrower, and more mobile 
part of its body is covered with 
minute spines. The eggs are red
dish brown, and measure; 26 p by 
15 p. It was discovered by Pilharz 
irr 1851, in Cairo, in the small in
testine of a child, the little parasites 
looking like; reel points on the mucous 
surface. Since that time it has 
been found in Egyptians by other 
observers. Nothing is known of its 
life-history. It is believed to be 
innocuous. 

CESTODES ..., 
l 1 .--J.. Hi.. — Iiisltim n in 

rpi v rn • In It rtiiih i/t s. (M|t"lli-

llie ordinary tape-worms, I tenia |U.,(.) 
sag inula and Tan at, solium, and 
their respective cystic forms, are common enough 
in the tropics and sub-tropics, their distribution 
being regulated by th e1 presence* or absence of 
their proper intermediary hosts — the ox in the 
one case, the pig irr the other and by the habits 
of the people as regards cooking and conservancy. 
Tit uia celt,nncoccus of the dog, and its cystic 
form — hydatids are found wherever the dog aim 
sleep are found, that is, practically, everywhere' 
Bothriticefiludux lulus is known to occur in Turk
estan, in Japan- vvleie the natives are' in the habit 
of eating raw fish — and among the native's on the 
shores of Lake* 'Xganii, South Africa. Ichthy
ophagous habits are probably responsible for the occur
rence of the large- tape-worm describ.d by Blanchard 
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under the name Erabbea grandis, which Tjima and 
Kurimoto found in a Japanese from the province of 
Hizen (Comptes rend its de fa Sac. tie Biologic, I., 

p. 609, I., 94). 
The only cestoeles of man which, so far as known, 

have any claim to be regarded as more; or h;ss special 
to warm climate's are; Tauia nana, 
'Picnia madagascariensis, and /lo/hrio-
cepha/us muusoui. Doubtless there are; 
other species which, so far, have escaped 
observation. 

T.KNIA NANA (Fig. 97). 

This minutest of the tape-worms 
inhabiting man was first found as a 
human parasite by Bilharz, in Cairo, 
in 1852. In recent years it has been 
identified with Tauia murina of the 
rat and other rodents. It has a some
what extensive geographical distribu
tion. In the case of man, at all events, 
it seems to have a predilection for 
warm countries. Besides Egypt, it has 
been found in Italy, Buenos Ayres, anel 
in Bangkok, Siam. It is readily recog
nised by its small size—10 to 15 m m . 
in length with a maximum breadth of 
007 m m . It has from 150 to 200 
joints, the head being furnished with 
a retractile proboscis surrounded by a 
sirrgle row of from twenty-four to 
twenty-eight booklets. The ova are 
oval or round, .'50 p to 37 p in diameter ; 
they are possessed of three membranes, 

within which the hexacanth embryo can with 
difficulty be made out 

Grassi has shown that in the rat the embryo of 
this cestode can dispense with an intermediary host 
and that it penetrates the mucous membrane of the 
intestine, and there develops into its cysticercus. 

Fig. !.•,.—I'tcnia 
nana. (Magni

fied.) 
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After a time this oystieercus ruptures, permitting 
the' head to escape and attach itself to the mucous 

membrane, where it speedily grows into the mature 
tape-worm 

Cases are; em record in which the human intestine 
was beset with hundreds of these minute parasites 

which, by their presence', gave rise to marked 

symptoms of gastro-intestinal irritation. They are 
readily expelled by male fern. 

T.I:XIA (DAVAIXKA) MAJIAI;ASC.VRIKNSIS. 

Discovered by Grenet in Mayotte (Madagascar), 
this parasite has since been found in Mauritius, in 

Bangkok, and by Dr. Daniels (Lancet, vol. ii., p. 

1455, 1896) in a Demerara Indian. On account of 

its wide geographical range Blanchard (Bui. de VAcad. 
tie A/ei/., Jan. 12, 1897; Archives ,1c Purasitolagie, 

April, 1899) shrewdly remarks that its intermediary 
host is probably some insect of similar distribution'. 

possibly, he suggests, one intimately associated 

with ships—the cockroach (Peripluiufn or'untuHs), 
for example. 

I'n tun mudtitptscurieusis attains a length of from 

25 to 30 cm., and is made up of fiom 500 to 600 
trapezoid joints. The head terminates in a massive 

rostellum surrounded by a double circle of ninety 

booklets IS p in length. The suckers are round and 
of considerable size. The genital pore is unilateral. 

In the ripe segments the ova are agglomerated into a 

number of separate rounded masses. 
So far as is known, the symptoms preduced by this 

parasite correspond with those caused by the more 

familiar tape-worms. It is probably amenable to filix 
mas. 

I'oTiii'iocF.riiALrs MANSONI (Fig. 9S). 

This parasite, the larval form of an unknown 
species of bothriocephabis, was discovered by the 

writer in making the postmortem examination of a 
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Chinese iir Amoy. A number of specimens were 
found lying under the peritoneum in the neighbour

hood of the kidneys and iliac fosse, 
and also one*, apparently a free; 
specimen, in the pleural cavity. 
They were more or less coiled up 
and irregularly disposed in the 
subperitoneal fascia, looking like; 
ribbon strings of fat until they 
were turned out, when they ex
hibited feeble yet distinct move
ments. N o differentiated head, no 
definite structure, and no evidence 
of sexual organs coulel be dis
covered ; neither was there any 

m 

H 

Y'rn.iS. — l;t,lhritjet,tltti-
hiji nmnsuni. (Krone 
specimens preserved in 
spirits ami therefore 
shrunken.) 

attempt at segmentation visible. 
W h e n fresh, the parasites measured 
about 30 to 35 cm. in length by 
about 2T> mm. in breadth. They 
were flat, and tapered slightly to
wards one end. At the broader 
end there was a sort of papilla 
which, in some instances, was re
tracted. Scheube extracted a 
similar parasite from the urethra 
of a Japanese ; it has also been 
found in Bathurst, Australia. 
Daniels has epiite recently found 
this or a similar parasite in a Carib 
in British Guiana. 

Leuckart suggests that the 
definitive host is probably a car
nivorous animal closely associated 
with man. 

LARV.E OF DIPTEROUS INSKCTS. 

A residence in the alimentary canal of some 
vertebrate animal is a regular feature in the life-history 
of many dipterous insects. The ova of the insect are 
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either licked from the skin, or swallowed in the food 
on which they had been deposited. In this way they 
get transferred to the stomach where, after a time 
the larva is hatched out anel pro
ceeds in development. In due 
course it appears in the faeos. 
.Man is not infrequently vic
timised in this way, especially 
in tropica] e-euintries. Sometimes, 
until a correct diagnosis is 
arrived at, not a little alarm is 
caused by the appearance of these 
creatures in the stools. They 
are easily recognised. The ringed, 
cylindrical body, from \ inch to 
1 inch in h-ngth according to 
species, broad at one end, tapering 
at the* other, and usually beset 
with little* spines or hairs, is 
sufficiently diagnostic (Fig. 99). 
A dose of castor oil will prob
ably expel any that may not have 
i ' -, ' 1 VF Hit.—Lnrvie'of Muse,, 

been passed spontaneously. emnitora,. the biue-ituU].-
A rational prophylaxis would 'tv- (Upper ligim- maye 

. 1 * • . , H&1.) (Leitelnet.) 

e-onsist ru tin' covering up ot 
food aftee it has been ceoked, in order to prevent the 
access of flies. 
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SKCTIOX \'I. SKI.X DISEASES. 

C II A P T E R X X X I X 

DISK ASKS OK THE SKIN. 

I.—Non-specific. 

P R I C K L Y II K A T. 

PRICKLY heat or, as it is sometimes called, lichen 
tropicus, is probably a form of miliaria (not of lichen) 
connected with the excessive sweating incident to the 
heat of tropical climates. According to Pollitzer, 
the mechanism of its production depends on the 
non-cornification of the cells of the stratum corneum, 
the individual cells of which swell and so obstruct the 
orifices of the sweat glands, thereby leading to accu
mulation of sweat in the ducts. The swollen con
dition of the cells of the stratum corneum and their 
non-cornification arise, he maintains, from their 
being sodden by constant perspiration. Pearse (Journ. 
Trap. Afed., dune and October, 1899) regards the 
disease as an acute distension of the sebaceous glands 
by their own secretion ; the glands, he holds, are 

over-stimulated in order to supply an adequate 
amount of sebum to the skin, so as to make; up for 

the loss of that material washed away by inordinate 
sweating. 

Xearly every European in the tropics suffers from 
prickly heat, particularly during the earlier years of 
residence. Some never seem to become acclimatised 
in this respect, but continue year after year to exhibit 
their crop of prickly heat when the hot season comes 
round. 

Though sufficiently annoying irr the robust anel 
healthy, in them prickly heat is not a grave affair. It 
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is otherwise in the* case of the invalid, of delicate sickly 
children, of hysterical anel, especially, of parturient 
women ; to these it may prove, by interfering with 
sleep anel provoking restlessness, a very serious matter. 
Prickly heat is also a common though indirect cause 
of boils ; for the breaches etf surface, following on tin-
scratching it inclines, afford many opportunities fer
tile invasion of the' micro-organisms of that disease. 

Prickly heat consists of a miliary-like eruption, 
generally most profuse on those parts of th<* body, as 
around the; waist, which are closely cove-red with 

clothing ; but it also occurs on the backs of the hands, 
arms, legs, forehead, occasionally on the face, the 
scalp, in fact on any part of the surface eif the body 
except the palms and soles. The minute1, shining, 

glass-like vesicles, anel the numerous, closely set, and 
slightly inflamed papules give the skin the feeling as 
if thickly sprinkled with grains of sand. The eruption 
may keep out for months on end, becoming better or 

worse- according to circumstances. The pricking and 
itching are often exceedingly distressing. Anything 
leading to perspiration immediately provokes an out
burst of this almost intolerable; itching — nothing 
more certainly than a cup of hot tea or a plate* of hot-
soup. Long drinks, exposure to the hot sun, close 
rooms, warm clothing, all aggravate the distress. 
Sometimes the little vesicles may pustulate, doubtless 
from micrococcus infection. So soon as the weather 
beeeimes cool the eruption and the irritation quickly 

subside. 
Treatment.—Manifestly the most important 

thing is the avoidance* of all causes of perspiration 
—particularly the copious consumption of fluids 
especially hot fluids, moderation irr exercise, avoiding 
close rooms, warm clothing, and so forth. Soap 
should not lie used in the bath. The sleeping mat
tress anel pillow should be covered with a finely woven 
grass mat, and the bed provided with what is known 
in the* Fast as a "Dutch-wife —that is, a hollow 
cylinder, 4 feet by 8 or 10 inches, of often rattan 
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work, over which the arms and legs can be thrown 
arrd unnecessary apposition of sweating surfaces so 
avoided. A punkah at night is a great comfort. 

Many things have* be*e*n recommended as preventives; 
for example*, rubbing the body over after the bath 
with the juice of a lerrrorr, Jeyes' fluid or bran in the* 
bath, etc. Every bath-room in the tropics shoulel be 

provided with some mildly astringent and antiseptic 
dusting powder. A very good one consists of equal 

parts of boric acid, oxide of zinc and starch. This 
should be freely applied after careful drying of the 
skin, particularly to the axille, crutch, under the 
maritime in women, and between the folds of skin in 
fat children and adults. A simple precaution of this 

sort saves much suffering both from prickly heat arrd 
epiphytic skin disease. Pearse strongly recommends 
the inunction of a mixture of almond oil anel lanoline 

in the proportion of 8 to 1, and scented according to 
fancy. St. George Gray finds thin flannel a better-
wear than cotton or linen as a preventive of prickly 

heat. Sometimes the following powder, gently 
rubbed in for five or terr minutes with a damp 

sponge, cures bad patches of prickly heat: Sublimed 
sulphur, 80 parts; magnesia, 15 parts ; oxide of zinc, 

5 parts. Lotions of calamine, with or without 
hydrocyanic acid, or of carbolic aciel, relieve the' 
itching temporarily, 

II. — Caused, by bacteria. 

TROPICAL SLOUGHINC: CHAOKD.KXA. 

Definition.—A rapidly spreading, but generally 
after a time spontaneously arrested, gangrene of the 
skin and subjacent tissues, resulting in the formation 

of a large sloughing sore. Though occasionally fatal, 

these sores, as a rule, under favourable conditions, 
granulate and cicatrise, or become chronic ulcers. 

Geographical distribution. — Sloughing 
phagedena is common in most tropical countries, 

particularly in those with a hot, damp climate. 
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I hose* sores are often named after those' districts 
in which they are specially prevalent ; thus we hear 
of Mozumbhpu* ulcer, YVinen ulcer, etc. They are 
found principally in jungle lands, less frequently in 
towns and well-settled districts. Whether tropical 
sloughing phageehena, and the hospital gangrene at 
one time* so prevalent in the hospitals of Kurope, are* 
the; same disease, it is difficult to say. Thev agree in 
some respects; but in the marked teneh-ncy of the 

tropical sore to self-limitation, anil, possibly, as 
Scheube points out, in its relatively feebly infective 

power', then; is some indication of a specific difference*. 

/Etiology. -Doubtle*ss depending on the' pro
liferation in the; affected tissues of some specific 

micro-organism, not yet satisfactorily separated, the 
germ of sloughing phageehena finds its special oppor

tunity in the boclh'S of men who fronr overwork, 
underfeeding, exposure, malaria, dysentery, scorbutus, 
and the like, are physically depressed. Thus it is apt 
to attack the half-starved, malaria-stricken pioneers 
in jungle; lands, overdriven slave gangs, and soldiers 
campaigning in the tropics. In such circumstances a 
slight wound, an abrasion, even an insect bite, or arr 
old chronic ulcer mav serve as the starting-point for 
etne of these terrible sores. Where yaws arrd sloughing 
phagedena are co-endemic, the sores of the former may 

become infected with the vires of tin* latter, and 
serious sloughing and cicatricial contractions result. 
The feet and legs, being most exposed to injury, are' 

the most freepiemt locations for this form of ulceration ; 
but the' arms or any other part of the body may also 

be attacked. 
S y m p t o m s . If the- disease* occur in previously 

sound skin the* first indication is the formation of a 
large bleb with se-ro sanguinoleut contents. The 
formation of this may be attended with some pain 
and constitutional irritation. When, in the course 
of a few hours, the bulla rupture's, an ash-grey, 
moist slough is exposed. The* sloughing process 
rapidly extends in all directions until the skin and 
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subcutaneous fascia, over air area many inches in 
diameter, are converted into a yellowish, moist, 
horribly stinking slough. After a fe-vv days the 

centre of the slough begins to lieprefy, the sore still 
continuing to extend at the' periphery. In the 
course' of a week or longer the* sloughing process may 
cease; and the slough be gradually thrown off. Then 
it is seen that not only have the skin arrd superficial 
fascia been destroyed, but that possibly muscles, 

tendons, nerves, vessels, and everr the periosteum of 
the bones have shared in the gangrenous proce-ss. 
Fortunately irr many instances the deepen- structures 
are spared, the dise-ase being relatively superficial. 

Sometimes, however, important structures, including 
joints, bones and large blood-vessels, are- destroyed ; 
in such cases, even if life be spared, great deformity 

may ensire from different forms of ankylosis, or from 
strangulation of a distal part by a contracting cicatrix. 

W h e n the disease attacks a pre-existing wound 
or sore, the granulating surface of this becomes dry, 
and rapidly assumes the appearance and characters eif 
a slough. 

In sloughing phagedena the neighbourhood of the 

sore is somewhat congested and swollen, particularly 
so if the patient has been obliged to use the limb. 
Constitutional disturbance may be considerable and 
of an adynamic type. On the other hand, it occasion

ally happens that large sores are attended with 
singularly slight local or general reaction. In bad 

cases a sapremic condition is apt to supervene and 
carry off the patient ; or death may occur from 

bleeding from the opening of a large blood-vessel. 

Treatment.—It is of the first importance to 
endeavour to correct any cachectic state which may 

be present. Thus good food, fresh vegetables, lime 
juice, and quinine are almost invariably indicated. 

Opium in full doses, not merely to assuage pain, but 

on account of its special action on the phagedamic 
process, is usually of great service. Locally, an 

endeavour must be made effectually to destroy the 
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germ by tie application of some powerful and pene
trating caustic to tie- diseased surface*. With this 

view, em the* strength of considerable experience, I 
recommend that the patient be put under chloroform 
and the slough thoroughly dissolved off by the free 

application of pure carbolic acid, a piece* of lint on a 
stout stick being used as a mop for the purpose. 
Thereafter the limb should be elevated ami placed 

under some improvised irrigator from which a weak, 
warm antiseptic solution should continuously trickle 
over the now clean surface. If the phagedenic 

action recur the carbolic acid must be promptly 
reapplied as often as may be necessary. < hi healthy 
granulations springing up the ulcer is to be treated 
oir ordinary principles. 

Patients with this disease should be regarded as 
infective, and, so far as possible, isolated. 

ROILS. 

The anatomical and clinical features of this 
painful affection are too familiar to require detailed 

description. Suffice it to say that a boil is proelueeel 
by the proliferation of Torula pyogenicu or other 
pyogenic micro-organisms in the skin anel subcu
taneous tissue ; that the organism gives rise to local 
and limited infiltration of the tissues with lymph 
which subsequently and rapidly necroses, the necrotic 
core being surrounded bv an areola of acute inflam
mation ; that this core- is separated by a process of 
sloughing and so got rid of, the resulting ulcer 

speedily healing and leaving a depressed scar, which, 
when occurring about the h-gs, may become pig
mented. Though a self-limiting disease locally, it is 
nevertheless capable of being inoculated elsewhere' 
in the same individual, both through a breach of 
surface and, also, by simple contact of the discharges 
with the skin, the micro-organism apparently enter
ing bv a hair follicle. This auto-inoculability of 
be tils is apt to be* overlooked. 

N X 
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Conditions of debility, presumably by lowering 
resistance, predispose to boils ; the subjects of 
diabetes are specially prone to them, the saccharine 
state of the blood or secretions seeming to be* par
ticularly favourable to growth of the specific germ. 

At one time or another few Europeans in the 
tropics escape an attack of boils. In some instances 
crop after crop succeeds one another, the individual 
boils being so numerous that the patient is quite 
unfitted for work by the attendant pain and fever. 
In certain years so many members of a community 
are attacked that the disease may be described as 
being epidemic. These epidemics, occurring when 
some particular fruit is in season, are very generally, 
but probably incorrectly, attributed to the use of 
the particular fruit in question. Mangos, probably 
erroneously, are frequently held responsible. 

Treatment.—Any constitutional irregularity 
must be treated appropriately. Malaria demands 
quinine ; anemia and debility, iron and wine ; con
stipation, aperients; diabetes, a suitable diet. I 
have never seen any good from such vaunted specifics 
as calcium sulphuret, tar water, or yeast. 

Boils ought never, unless in very exceptional cir
cumstances, to be poulticed. Poulticing, although it 
may relieve the pain of the existing boil, is prone to 
be followed by more boils in the area sodden by the 
heat and moisture. Neither should boils be incised 
or squeezed. The only exception to the rule for 
not cutting is in the case of boils occurring in the 
scalp or in the axilla. In the former situation, unless 
opened early, they are apt, especially in young 
children, to burrow and cause troublesome abscesses ; 
in the latter situation boils tend to be very indolent 
and painful, and do not readily spontaneously break 
through the lax integuments. 

In any situation in which the boil is liable to be 
irritated by pressure or clothing, it is sometimes a 
good plan to cover the part with a circle of wash-
leather spread with soap plaster', and having a small 
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hole cut in its centre corresponding to the apex of 
the boil. W h e n a boil opens, the discharge must be 

kept from soiling the adjoining skin, and the patient 
must be' warned against touching the skin elsewhere 

with pus-soiled fingers. The parts must be frequently 

idealised with 1 in 1,000 corrosive sublimate lotion, 
powdered with borae-ic acid anel covered with a dry, ab

sorbent antiseptic dressing. A threatening boil may 

often be aborted by touching the little initial itching or 

vcsiculated papule with some pene'trating antiseptic, 

as iodine tincture, or by painting it with collodion. 

A very successful method is to drill slowly into the 

centre of the papule with a pointed pencil of hard 
wood dipped in pure carbolic acid. The point of tin-

pencil should penetrate* at least air eighth of an inch, 

anel should be frequently recharged with the acid 

during the drilling process; the pain is trifling. In 

this way, in a severe; attack of furunculosis, boil 

after boil may be aborted and the' attack brought to 

an end. 
Change of air is found necessary at times in severe 

cases. 

PKMl'IUOl'S C'ONTAOIOSrS, 

Definition.—A non-febrile, highly contagious 
skin disease peculiar to warm countries. It is charac

terised by the formation of large vesicles or bulhe 

which are unattended by marked inflammation, 

ulceration, or the- formation of crusts or scars. 

Geographical distribution. Pemphigus con 
tagiosus is very common in south China during the 
hot weatlu'r; irr some years it may be described as 

being epidemiic. It is perennial in the* Straits Settle

ments, airel it is known in Madras, in North (Queens
land (today), Japan (Munro), and America (Corlett). 
Doubtless, although it has escaped notice by m o d 

medical writers, it is common enough elsewhere in 
the tropics, or wherever heat and moisture combine 
to bring about a state' of skin favouring its develop

ment on the; infective material being applied. It is 
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especially common in schools arrd similar institutions 
where large numbers of children arc thrown niueii 

together ; they readily pass the disease oire to the 
other. European children are more prone to it than 
native children; European adults are by no means 
exempt, but the native adult is rarely affected. 

S y m p t o m s . — Pemphigus contagiosus closely 
resembles certain forms of the impetigo contagiosa of 
temperate countries, and is doubtless a variety of 
this class of skin disease. The individual lesions, as 
can readily be ascertained by inoculation experiments, 
begin as minute erythematous specks which rapidly 
proceed to the formation of vesicles, bulle, or even 

large pemphigus-like blebs. The little blister springs 
abruptly fronr sound skin ; there is no, or very little, 
areola of congestion. For a short time the hemi
spherical bleb is beautifully pellucid, tense, and 

shining. Presently the serous contents become 
somewhat turbid, and the blister gets flaccid and dull. 

At this stage, either from scratching or pressure, the 
blister is generally ruptured. The morbid process 

does not at once come to an end, but proceeds as an 
advancing, eccentrically-spreading exfoliation of the 

epidermis ; an exfoliation which may not cease to 
advance until an area an inch or more in diameter 

is denuded of epithelium. Then, in that particular 

spot, the disease stops, a pinkish, slightly glazed-
looking patch, rarely covered with a tissue paper-like 

scale, remaining for some time. Occasionally, after 
the rupture of the primary bleb, vesication may 
continue in the peripheral portion of its remains. 

Only one or two blebs may be visible on the entire 
surface of the body ; generally there are many, the 

disease being spread by the fingers in scratchim*- or 
rubbing. 

Pemphigus contagiosus may occur in almost any 

part of the body. In young children it is usually 
diffuse; in adults it is mostly* confined to the axilhe 

and crutch. In these latter situations it gives rise 
to much irritation and discomfort, owing to the sue-
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cessive crops of bulle running into each other and 
rendering the parts raw and tender, and predis
posed to boils or some form of eczematous intertrigo. 
During warm, moist weather it may be kept up 
indefinitely by auto-inoculation. 

Assistant-Surgeon Soorjee Narain Singh describes 
(Trans. First Ind. Alert. Cong , 1895) a series of cases 
of a form of contagious pemphigus occurring in rapid 
succession in the children of three families in India 
(exact locality not specified), which bears some resem
blance to the pemphigus contagiosus above described. 
It eliffers, however, inasmuch as irr the Indian disease 

the bulle were very large—ofteur larger than heir's 

eggs,-and persisted for from one to three weeks. In 
one of the thirteen case*s described there followed a 
certain amount of sloughing at the seat of the bulla* ; 

in the others there was neither ulceration nor con
stitutional disturbance. 

JEtiology a n d pathology.—Like ordinary im
petigo contagiosa, this is undoubtedly a germ elisease. 
I have found a diplococcus in the epidermis and fluid 
of the blister ; whether this is the special bacterium 
responsible for the disease, cultivation and inoculation 
experiment have not yet decided. 

Diagnosis.—Absence of constitutional symp
toms, or a history of such, distinguishes pemphigus 
contagiosus from chicken-pox. Absence of tricho
phyton elements and of a well - defined, slightly 
raised, festooned, and itching margin, together with 
the presence of large blebs and scaling of the> epi
dermis, distinguish it from ordinary forms of body 
ringworm ; a disease with which, when occurring in 
the armpits and crutch in adults, it is so frequently 

confounded. 
Treatment.—Cleanliness, the freepient use of 

a bichloride of mercury lotion (1 to 1,000), and 
a dusting powder of equal parts of boracic acid, 
starch, and zinc oxfde are speedily effective. In 
the school and nursery those responsible for the care 
of children must be informed of the contagiousness of 
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this unpleasant affection, and measures be instituted 
accordingly. 

IT I.—Caused by regetable /ittrusiles. 

MYCETOMA, OR THE FUNOUS FOOT OF INDIA. 

Definition.—A disease of warm climates, particu
larly of India, affecting principally the foot, occasionally 
the hand, rarely other parts of the body, never the 
internal organs. It is characterised by enlargement 
and deformity of the part ; an oily degeneration 
and general fusion of the affected tissues ; the for
mation of cyst-like cavities communicating by sinuses, 
and containing peculiar mycotic aggregations in an 
oily purulent fluid which escapes from fistulous open
ings on the surface. The disease runs a slow course, 
is never recovered from spontaneously, and, unless 
removed, terminates after many years in death from 
exhaustion. 

History and geographical distribution.— 
The earliest notice of this disease we owe to Kempfer 
(1712). Its more modern history commenced with 
Godfrey, of Madras, who, in the Lancet of June 10th, 
1843, gave a description of several unquestionable 
examples under the title, " Tubercular Disease of the 
Foot." Subsequently Balingall (1855), who was the 
first to suggest its parasitic nature, Eyre (1860), and 
others added considerably to our knowledge of the 
subject. The merit of bringing the disease promi
nently before the profession, and of distinctly describ
ing its clinical and anatomical features, as well as of 

suggesting its probable pathology, belongs entirely to 
Vandyke Carter, who, from 1860 to 1874, in a series 
of important papers, furnished the information on 
which all later descriptions have been principally 
founded. Carter was the first to point out the pre
sence of mycotic elements in the discharges coming 
from the implicated structures,'and in the contents 
of the characteristic cysts and sinuses with which 

they are honeycombed. Since the date of Carter's 
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be hard to find. Oirce the probe is got to enter, 
the instrument readily passes to a considerable depth, 
even to the bone ; in advanced cases it can be carried 
through the softened tissues with the greatest ease in 
almost any direction, and without causing much pain 

and hemorrhage. 
The discharge issuing from the sinuses differs in 

amount in different cases, and from time to time in 
the same case ; whether profuse or scanty it always 
exhibits the same oily, mucoid-like, slightly purulent 
appearance, and may stink abominably. With a very 
few exceptions it contains either the grey or the black 
grains already referred to, rarely .similar bodies of a 
reddish or pink colour. 

To the touch the swollen foot feeds somewhat 
elastic, anel does not readily pit on pressure. The 
sensibility of the skin is preserved. Although com
plained of in some instances, severe pain is rarely 
a prominent feature. The principal complaint is of 
inconvenience from the bulk and weight of the mass, 
and, in advanced cases, of the uselessness of the limb 
for locomotion. In time the foot is no longer put to 
the* ground, different unnatural styles of progression 
being adopted by different patients. 

As the foot enlarges the leg atrophies from disuse ; 
so that in the advanced disease an enormously en
larged and misshapen! foot, flexed or extended, is 
attached to an attenuated leg consisting of little more 
than skin and bone. In some the tibia, or the bones 
of the forearm, as the case may be, become involved ; 
in others the disease may be at first confined to a toe, 
or a finger, or other limited area. In a very few in
stances the seat of the disease is the knee, thigh, jaw, 
or neck. The internal organs are never specifically 
implicated, either primarily or secondarily ; neither 
are the lymphatic glands, although these may be the 
subject of adenitis from secondary septic infection. 

After ten or twenty years the patient dies, worn 

out by the continued drain, or carried off more 
suddenly by diarrheea or other intercurrent disease. 
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Classificttfian. Although the broad clinie-al fea
tures, anel the- progress of all cases of mycetoma are 

practically identical, it is customary to divide the-ni 

into three varieties according to the colour of the1 

particles suspended in the discharge* ; which particle's, 

as will be piese-ntly explained, proceed fronr larger 
masse-s of the same* coloured material lodged in the 

diseaseel tissues. Thus we have* the* white or ochroicl, 

the black or melanoid, and the red forms of mycetoma. 

The first is the most common form, the second is 

somewhat less common, the third is very rare. 

Morbid a n a t o m y . — O n cutting into a my ede

matous foot or hand the knife passes readily through 

the mass, exposing a section with an oilv, greasy 

surface, in which the anatomical elements in many 

places arc* unrecognisable, being, as it were', fused 

together, forming a pale, greyish-yellow mass. The 

bones in parts have entirely disappeared ; where 
their remains can still be- made- out the cancellated 

structure is very friable, thinned, opened out, anel 

infiltrated with oleaginous material. Of all the; 

structures the tendons and fascie seem to be the 

most resistant. 
The most remarkable feature /.evealed by se*ction 

is a network of sinuses and cetmmunicating cvst-

like cavities of various dimensions, from a mere 

speck to a cavity an inch or more in diameter. 

Sinuses and cysts are occupied by a material unlike 

anything else in human morbid anatomy. In the 
black variety of mycetoma this material consists of a 

black or dark brown, firm, friable substance which, 

in many places, stuffs the sinuses and cysts ; mani

festly it is from this that the black particles in the 

discharge are derived. In the white variety the 
sinuses and cysts are also more or less stuffed by 
a white or yellowish roe-like substance, evidently an 
aggregation of particles identical with those escaping 

in the corresponding discharge. The black substance, 
which can lie readily turned out, is moulded into 

truffle-like rrrasses ranging in size from a mere grain 
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to a small apple, according to the capacity of the cysts 
or sinuses containing it. The roe-like particles in the 
white variety are held together by a softer chees}T-
looking material. The sinuses and cysts occupy the 
bones, muscles, or fascie indiscriminately ; they are 
found principally in the fat and connective tissue. 
They are lined by a smooth membrane, adherent 
when in the soft tissues, but capable of being 
enucleated when in the bones. Some of the cysts do 
not communicate with sinuses ; most of them, however, 
do so and with each other, opening on the surface of 
the skin at the mammillated fistule already referred 
to. In the very rare red variety the colour of the 
accretions is red or pink. In a few instances—as irr 
those recorded by Lewis and Cunningham—no con
cretions of any description can be discovered, the 
cysts and sinuses being occupied by an oleaginous 
purulent material alone. 

Under the microscope mycotic elements can be 
discovered both in the white and black concretions. 
In microscopical sections of the tissues evidences of 
extensive degenerative changes, the result of a chronic 
inflammation, can be readily made out. A n important 
feature as bearing on the pathology of the disease, 
and one which was long ago described by Lewis 
and Cunningham, has been insisted on by Cunning
ham (Scient. Mem. by the A/ed. Off. with the Army oj 
India, Part 9, 1895), namely, a sort of arteritis 
obliterans or extensive proliferation of the endo
thelium of the arteries and, according to Vincent 
(Ann. de VInstit. Pasteur, 1895), a thickening of the 

adventitia of the vessels as well as of the capillaries 
in the more affected areas. 

Histology, pathology, a n d a'tiology.— White 
variety.—The white particles suspended in the dis
charge from the white or ochroid variety of mycetoma 
are soft, easily crushed, insoluble in caustic potash, 
alcohol, chloroform, or acids. They are round or 
somewhat reniform in shape and, under the micro

scope, are seen to be made up of an agglomeration 
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of several eolonie-s of a ray fungus— closely resembling 
actinomyces in the me'shcs of which cellular products 
of inflammation are entangled. 

As in actinomyces, there is a central reticulum 
of an exceedingly fine arrd interwoven mycelium 

surrounded by a closely set radiation of indicate", 
straight filaments (1 p to 1-5 p) many of which 
terminate* in well-marked club-shaped ends. These 
clubs thus constitute the peripheral layer in a 

three-zoned body, the intermediate' zone being the 
straight filaments, the central zone the interwoven 

mycelium. The roe-like masses in the cysts aird 
sinuses are but aggregations of the' rounded fungus 
group constituting the individual granule. 

Sections show the same parasite in the diseased 
and softerreel tissues outside the cysts arrd tunnels. 

Thus Vincent (Ann. de /Inst. Pasteur, No. 8, 1894) 

found it in the unbroken tuberose swellings under 
the skin; Beryce and Surveyor (Iroc. Roy. Sac, 

March 9th, 189:5; Brit. Med. douru., September 22nd, 
1894) in the muscles and elsewhere. Kanthaek 
(Journ. of Path, and Pact., 1892-93) describes the 
tissue changes which it produces in this situation as 
follows :—" In the earliest stages we have simply a 

reactive inflammation, the fungus being surrounded 
by round ceils. Gradually the latter are replaced by 
typical granulation tissue, epithelioid cells, and vessels 
which appear in large numbers. At this time the 

various degeneration forms of the fungus " — the 
clubbing of the rays, pigmentation of mycelium, 
vitreous changes, loss of tinctorial qualities, anel so 
forth—"are observed, and a pigment, varying in 
colour from vol low to dark brown, is observed in the 
tissues around the fungus. Gradually the granulation 
cells give rise to fibrous tissue and we may then 
see the typical microscopical cysts or abscesses com
posed of the following structures passing from without 
inwards : (a) A fibrous ring (pignienteel or not) ; (b) 
granulation cells ; (c) pus cells or leucocytes, perhaps 

invading the fungus : (d) a finely granular detritus 
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immediately around the organism ; ('') the fungus 
itself. The latter may be at arry stage of degenera
tion." The exact process by which the cysts anel 
sinuses are formed has not been fully worked out; 
presumably, it is an e*xtension of the process described 
by Kanthack, the lining membrane of the cysts and 
sinuses being the outcome of an inflammation which 
is excited in the tissues by the fungus, and which is 
evidence of an effort on the part of the body to protect 
itself by shutting off anel extruding the invading 
parasite. 

This fungus, so closely allied to actinomyces, has 
been successfully cultivated by Boyce and Surveyor, 
and also by Vincent; hitherto, all attempts to grow 
it in the lower animals have failed. Unlike actino
myces, it will not grow readily in animal substances 
but flourishes in vegetable infusions, or in media con
taining a proportion of vegetable matter. It differs 
also from actinomyces in certain minute morpho
logical and tinctorial qualities ; so that though closely 
allied to the better-known fungus, apparently it is not 
specifically identical with it. Vincent has named it 
XocarrUa or Htreptofltrix madurte. 

Black variety.—Although all observers are prac
tically agreed in recognising the presence of a ray 

fungus in the white or ochroid form of mycetoma, 
there is not the same unanimity in regard to the 
presence and characters of fungus elements in the 
black or melanoid variety. 

The individual black grains, floating in the dis
charge or lying in the tissues, in this form of mycetoma, 
vary in size from microscopic grains to masses of 
considerable bulk, as already mentioned. The surfaces 
of the smaller grains are distinctly mammillated, and 
the bodies themselves are firm and friable. Their 
colour is not discharged by alcohol or chloroform, and 
is but slightly affected by caustic potash ; but it is 
discharged by first boiling in caustic potash and sub
sequently transferring to distilled water. Certain of 

the grains—presumably the oldest—reveal no fungus 



PATHOLOGY. 623 

under the microscope ; but others, as Kanthack and 
Boyce have pointed out, show a distinct network of 
interlacing, broad, varicose, monilifornr tubes with a 
manifest radiated arrangement. At the periphery 
these tubes may end irr minute clubs. The wall's 
of the* tubes, as we'll as the intermediate substance, 
are pigmented. Such bodies do not specially suggest 
a ray fungus ; but Kanthack, in one specimen of 
melanoid Madura foot, founel examples in which a 
central interwoven mycelium was surrounded by a 
zone of characteristically clubbed rays. In this 
specimen the filaments we're- broad, often interrupted, 
not uniform in diameter, and presented small vari
cosities. Transition forms, connecting the more or 
less perfect type with the structureless black masses, 
could be traced. From this circumstance Kanthack 
concludes that the black masses are really the product 
or remains of the fungus described. The black 
pigment is never found free in the softened tissues, 
but is always closely surrounded by a dense, fibrous 
tissue, or it lies in cysts or sinuses. 

The relationship of the u-hite to the black variety. 
— T h e question suggests itself are the two forms of 
Madura foot, the ochroid arrel the melanoid, caused by 
the same parasite, by varieties of the same parasite, 
or by a distinct species ? Irr favour of the specific 
identity of the forms are the facts that black and 
white masses have been found together in the same 
case (Lewis and Cunningham and Boccaro); that they 
are co endemic ; that, with the sole exception of the 
colour, the clinical features and progress of the disease 
are identical in both forms ; that pigment is often 
found in the tissues in the white variety ; that the 
fungus of the latter often unelergoes distinct pigmen
tary degeneration such as is often seen iir human and 
bovine actinomycosis. Against their identity are the 
rarity of their concurrence in the same individual; 
the large size of the mycelial filaments in the melanoid 
form ; and the fact that the latter, unlike the whi' j 
fundus,has hitherto resisted all attempts at cultivation. 
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The pathological significance of the fungus.—Most 
pathologists agree in regarding the ray fungus as the 
cause of the disease in, at least, the white variety 
of mycetoma. Cunningham, however, has demurred 
(Sc. A fern, by the Afed. Of. with the Army of India, 
No. 9, 1895) to this conclusion, on the following 
grounds:—" 1st, that a certain number of cases 
occur in which, whilst all the* essential symptoms of 
the disease are present, there is an entire absence of 
airy concretions of either the black or white variety 
and of the fungal elements ordinarily associated with 
them ; 2nd, that the fungal elements which ordinarily 
occur in connection with the two varieties of the 
disease are of absolutely unlike- character, those 
associated with the white variety resembling those of 
actinomyces, and those of the black variety forming 
sclerotise like those of the sclerotirria' and other allied 
ascomycetes ; 3rd, that the very formation of sclero-
tioid bodies is a process which is normally indicative 
of a cessation of vegetative growth dependent on 
exhaustion of nutritive supply, and therefore one 
which could not occur were the normal tissues the 
proper site for the development of the parasitic 
elements." Cunningham suggests that the fungus 
vegetates on a soil previously prepared for it by the 
true, and as yet undiscovered, cause of the disease; 
and hints that possibly the endarteritis already re
ferred to may be the primary effect of the true germ, 
and the cause of the softening of the tissues, which 
thus become a suitable nidus for the actinomyces-like 
fungus that subsequently enters accidentally from 
without According to this view, the ray fungus is 
not a necessary element in the pathological process, 
but merely an accidental epiphenomenon. 

XJntil irrefutable evidence, such as can only be 
supplied by the successful inoculation of cultures of 
the ray fungus taken from both the white and the 
black varieties, is obtained, similar objections can 
always be raised to accepting these parasites as the 
true cause of mycetoma. Nevertheless, the intimacy 
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and ficepiency ,,f tdu.j,. association with this elise-aSe 

are sei marked that the providonal assumption of 
such a relationship seems tei be justifiable 

A/ode aj entrance of //,,• fungus. — Notion" is 

known on this point. It is eonjeetured that the' 
fungus may be a usual parasite' on some plant, and 
that it finds an entrance' into the; tissue's of man 

through a wound in the skin. The facts of its oc 
curring almost invariably on the feet or hands, and 

principally in bare-footed agriculturists, favour this 
view. N o distinct relationship has been traced 

between the disease and any particular type; of soil or' 
vegetation. 

Treatment.—The only effective treatment, in 
the- case of implication of a considerable part of the foot 

or hand, is amputation. This must be performed well 
above' the; seat of the disease ; for it must be borne in 

mind that the; long bones may be implicated as well 
as the small bones, and that unless the entire disease 

be removed it will recur in the stump. Complete 
removal is not followed by relapse. If a tee, or a 
small portion of the foot or hand, is alone involved, 

this may be excised with success. Iodide of potassium, 
which seeirrs to be so poterrt a remedy in actinomycosis, 
has been tried in maclura foot, but without success. 

DIIORIE ITCH. 

In view of the recent researches of Sabouraud anel 
others 011 the ringworms of Europe, there can be little 
doubt that the ringworms of warm countries are at
tributable to a large variety of fungus forms, probably 

many of them derived from the lower animals. Al
though, irr a general way, we are familiar enough with 
the- clinical features of these ringworms, their specific 
germs have not as yet been very closely studied. By the 
lay public all epiphytic skin diseases, more especially 
all forms of intertrigo, are spoken of as dhobie (washer
man's) itch, in the belief, probably not very well 
founded, that thev are contracted from clothes which 

O o 
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have been contaminated by the washerman. There are 
many sources of ringworm infection in warm climates 
besides the much maligned dhobie. 

1 n the tropics, native; children often exhibit 
dry, scurfy patches of ringworm on the scalp ; and 
the skin of the trunk arrd limbs of adults is not in
frequently affected with red, slightly raised, itching 
lings, or segments of rings, of trichophyton infection. 
Sometimes these rings enclose areas many inches in 
diameter. 

Pityriasis versicolor is also very common in the 
tropics. It is the usual cause of the pale, fawn-
coloured, scurfy patches so frequently a feature orr the 
dark-skinned bodies of natives. O n the dark-
pigmented skins of negroes, Indians, and dark-
complexioned Chinese, the patch of pityriasis— 
contrary to what obtains in Europeans airel light-
skinned Chinese—is paler than the healthy integu
ment surrounding it. The pigment in the fungus 
(A/icrosporon furfur) and the profuse growth of 
the latter conceal, as a coat of yellow paint might 
do, the dark underlying natural pigment of the skin. 

The expression dhobie itch, although applied to 
any itching, ringworm-like affection of any part of the 
skin, most commonly refers to some form of epiphytic 
disease of the crutch or axilla. There are at least 
three species of vegetable or bacterial parasites 
which in the tropics are prone to attack these 
situations—namely, the trichophytons or ordinary 
body ringworms, the ALicrosporou minutissimum of 
eiythrasma, and the germ of the disease I have 
described under the name pemphigus contagiosus. 

The suffering which some of the forms of dhobie 
itch gives rise to is often very great. In hot, damp 
weather especially, the various germs proliferate very 
actively, producing what is often a severe dermatitis. 
The excessive irritation leads to scratching and, very 
likely, from secondary bacterial invasion, to boils or 
small abscesses. The crutch or axilla*, or both, aie 
sometimes rendered so raw and tender that the patient 
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may be unable to walk or tei dies-, even. The irritation 
and itching are usually worse- at night, and may keep 

the- patient awake' for hour's. Keen in the absence of 

treatment, when the cold season comes round the 

dermatitis and irritation subside spontaneously. The 
affected parts then become dry, pigmented, and scurfy. 

and the fungus remains quiescent until the return of 
the irext hot weather. 

Diagnosis.—The; eliagnosis of mycotic dermatitis 

is usually easily made. The festooned margin is 

almost conclusive'. In the case of pemphigus con

tagiosus the characteristic blebs, the smooth, raw, 

or glazed surfaces, ami undermined epidermic rings 

are; usually very apparent and render diagnosis easy. 

When doubt exists the microscope; may be necessary ; 

but, owing to the- inflamed condition of the parts, 

there may be much difficulty in finding fungus ele

ments everr when the case is certainly epiphytic. A 

negative* result is, therefore, not always conclusive' 
against ringworm. 

1 am convinced that many cases of dhobie itch are 

produced by Alierasfinfon minulissiiiium, and that 

they are really inflamed erythrasnia and not tricho

phyton ringworm. During cold weather one- often 

sees iir the- site' of what, during the summer, had been 

a troublesome dhobie itch, a brownish furfuraceous 

discoloration of the crutch or axilla. The sane 

appearance I have remarked in Europe; in Furope-ans 

who had suffered from ellrobie itch irr the East, anel on 
examining scrapings from the [tarts have found Al 

miiiutissimum in abundance. It would seem, there 
fore, that during the be-at and moisture of a tropical 

summer this generally very inundating parasite 
becomes more active' and excites smart dermatitis. 
The same may sonictinie's be seen irr pityriasis versi

color. I believe that those cases of inierospornii -
furfur and tutunfisstmn,n—dhobie it'll are more 

easily cured than the trichophyton varieties. 
'Treatment. — Altera thorough us-; of soap and 

water, the application of Vlemincks .-.iluuon ut 
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sulphured of calcium (1 oz. quicklime, 2 «>z. precipi
tated sulphur, 15 oz. water, boiled together in an 
e-arthenware vessel till reduced to 10 oz. ; decant the 
clear sherry-coloured fluid after subsidence1) every 
night for three or four times, generally brings about a 
rapid cure. A tincture of the leaves of Cassia alata 
painted orr, or the crushed leaves themselves well 
rubbed in, are equally successful. If these fail, 
chrysophanic acid ointment, twenty grains to the 
ounce of vaseline, rubbed irr twice a clay till a slight 
erythema shows at the edge of the diseased patch, 
is almost invariably successful. W h e n prescribing 
chrysophanic acid the physician must be careful to 
inform the patient of its staining effect on clothes; 
to warn him to stop its use so soon as the 
erythematous ring shows ; and to be careful not 
to apply the ointment to the face. A writer in the 
Indian A/eel. Cuz. (Jan., 1898) strongly recommends 
the application of glacial acetic acid. It cures, he 
affirms, with, at most, two applications. The smarting 
its use entails is relieved by laying a lump of ice in a 
handkerchief on the part. For the ringworms of the 
thick-skinned natives linimentum iodi freely applied, 
aird of double strength, is the best, and a most efficient, 
remedy. 

Prophylaxis—The various forms of crutch 
dhobie itch may be avoided by wearing next the skin 
short cotton bathing drawers and changing them 
daily, at the same time powdering, after the daily 
bath, the axille and crutch with equal parts of boric 
acid, oxide of zinc, and starch. 

TINEA IMBKICATA* (\F. He), 

Definition.—A form of body ringworm peculiar 
to certain Eastern oceanic tropical climates, pro
duced by a Trichophyton (Lepidophyton, Tribondeau) 

* Brit. Journ. of Dermatology, No. 39, vol. iv. ; Bonnafy 
Arcft. tie Jiff. Nat;, Oct., 1893'; Tribondwiu, Arch, de Mid 
Nac, July. 1899. 
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and characterised by a concentric arrangement of 
1 1 • 

closely set rings of scaling epidermis. 
Ciieo^iapliieal distribution.—This peculiar 

form of epiphytic disease is strictly confined to wamr 
climates. It is principally met with in the- Ivetern 
Archipelago and in the' islands of the South Pacific, 
although it has been found to extend westward as 
far as Burma, and northward as far as Foochow and 
Formosa on the* coast of China. In many of the* 
islands of the South Pacific it affects a large pro
portion of the inhabitants ; in some islands quite 
one-half. There is good reason to believe that its 
area of distribution is gradually extending. Thus 
Turner and Kciniger tell us that it was formerly un
known in Samoa and Bowditch Islands, where it is 
now very prevalent. Dr. Daniels also informs me 
that it was introduced for the first time into Fiji by 
some Solomon Islanders in 1870 ; by 1872, he says, 
it had become general among the Fijians. It was 
recently introduced into Tahiti and rapidly spread I here 
among the natives. W e have no accounts of such a 
elisease in Africa or America ; it is probable*, however, 
that ere long it will be- introduced into tin* tropical 
parts of both of these continents. Once introduced, 
it spreaels very rapidly in countries with a damp, 
e epiable climate and a temperature of between 80 and 
90° Fahr. Very high or low temperatures and a dry 
atmosphere are inimical to its extension. 

S y m p t o m s . — Tuva imbricata is easily recog
nised. At first it may be confined to one or two 
spots on the surface of tin* body; usually, in a short 
time, it comes to occupy a very large* area. It does 
not gene-rally affect the- soles and palms, although it may 
do so ; nor is the scalp a favourite* site. Dr. < )swald 
Baker, confirmed by Triboiuleau, remarks that it 
avoids the crutch, tin* axilla*, airel tin* nails. With 
these* inceptions it may, anel commonly ekes, sweep 
over anel keep its holel on nearly tin- entire surface- of 
the body ; so that after a year or two a. large part of 
the* skin is covered with the* dry, tissiie*-pape*r-like 
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scales, arranged in more or less confused systerrrs of 
concentric parallel lines, absolutely characteristic of 
the disease. 

A n inoculation experiment readily explains the 
production of the scales, their concentric parallel 
arrangement, and the mode of extension of the 
patches. About ten days after the successful in
oculation of a healthy skin with tinea imbricata, the 
epidermis at the seat of inoculation is seen to be very 
slightly raised and to have a brownish tinge. Presently 
the centre of this brownish patch—perhaps a quarter of 
an inch in diameter—gives way and a ring of scaling 
epidermis, attached at the periphery but free, ragged, 
arrel slightly elevated towards the centre of the spot, 
is formed. In a few clays this ring of epidermis has 
extended so as to include a larger area. A second 
brown spot then appears at the site of the first brown 
spot and in the centre of the primary scaling, expanding 
ring. This second spot, in its turn, gives way, pro
ducing a second and similar scaling ring, which also 
expands, following the first ring in its extension. Later 
a third anel fourth ring form in the same way ; and so 
on, until a large area of skin is covered with one or 
more systems of concentric parallel scaling rings, 
which follow each other over the surface of the body 
like the concentric ripples produced by a stone falling 
into a pool of water. 

The scales, if not broken by rubbing, may attain 
considerable length anel breadth ; but, of course, their 
dimensions are in a measure determined by the amount 
of friction they are subjected to. Usually they are 
largest between the shoulders—that is, where the 
patient has a difficulty in scratching himself. The 
lines of scales are from one-eighth of an inch to half 
an inch apart. The hair of the scalp is not injured. 

The fungus. — On detaching a scale and placin" 
it under the microscope, after moistening with liquor 
potasse, a trichophyton-like fungus can be seen in 
enormous profusion. This fungus has not been culti
vated, but Tribondeau, on the evidence of findiie' 
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fructification in one obsorvatiem pronounces it to be a 
Lcputophytcm and not a Trichophyton. The parasite* 
evidently lies between epidermis arrd rete, and by its 
abundance cause*s the former to peel up. As the 
fungus does not die out in the skin travelled over, it 
burrows under the young e-pithelium almost as soon as 
the latter is reproduced. Heine the peculiar con
centric scaling and the persistency of the elisease 

throughout the area involved. W h e n the scales arc* 
washed off by the vigorous use of soft soap anel hot 
water, the surface of the skin is seen to be covered 

with parallel lines of a brownish colour—evidently 
the slightly pigmented fungus proliferating anel 
advancing under the young epidermis. 

Diagnosis.—From ordinary ringworm it is easily 
extinguished by the absence of marked inflammation 
or congestion of the rings, by the abundance of the 
fungus, by the large size of the scales, by the concentric 
arrangement of the many rings e»r systems of rings, 

by tbe* non-implication of the hair, and, according to 
Dr. Oswald Baker, by the avoidance of crutch and 
axille. From ichthyosis it is distinguished by the 
concentric arrangement of the scaling, by the periph
eral attachment of the; scales, and by the presence 
of abundant fungus elements. 

Treatment.—The best treatment for tinea im
bricata in natives is the* free' application of strong 
linimentunr iodi. Limited patches might be* treated 
with chrysophanic acid ointment (twenty grains to one 
ounce*) or by the inrubbing of bruised Cassia alula 
leave's. Sulphur ointment, or sulphur fumes, act very 
slowly arrel unsatisfactorily. Clothes should be* boiled 
or burned. 

Prophylaxis.—Dr. Daniels informs me that 
tirrea imbricata is comparatively rare in Tonga. This 
circumstance- the natives attribute to their custom of 
oiling the body. Dr. Daniels remarks that since the 
Kijians adopted of late ye-ars the same practice, the 
elisease* has become sonewhat less prevalent among 
them. Cleanliness, arrel the immediate anel ae-tive 
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treatment of any scaling spot, should be carefully 
practised in the endemic countries. 

In Tahiti the use of chrysophanic acid is now 
general among the natives; as a consequence the 
disease is not so prevalent there as it was only a 
few years ago. 

PINTA. 

Definition.—An epiphytic disease characterised 
by peculiar pigmented patches on the skin. 

Geographical distribution.—In certain dis
tricts in tropical America—especially along the river 
banks in Mexico, Central America, Venezuela, Co
lombia, Bolivia, and one or two places in Peru, Chili, 
and Brazil—the district between the Juciparana anel 
the Santo Antonio rivers (Magalhaes, private letter)— 
there occurs an epiphytic skin disease characterised 
by peculiar red, or blue, or black, or white piebald 
spotting of the skin of a part, or of the whole, of the 
body. The patient emits an offensive odour, some
times compared to that of a mangy dog, or of dirty 
linen. Desquamation and itching of the patches are 
also features of the disease. It entails no constitu
tional disturbance and no danger to life. Like 
other epiphytic diseases, want of personal cleanliness 
has a great deal to do with the prevalence of pinta in 
the districts mentioned, for it is rare in cleanly 
whites or well-to-do negroes; the dirty Indians and 
the poor half-castes are those most frequently affected. 
In some districts it occurs in nearly a tenth part 
of the inhabitants, in others nearly the entire popula
tion is affected. Lately a somewhat similar' disease 
has been seen in North Africa (Legrain, Arch, de 
Parasit., Jan., 1898.)* 

'• It is tlifficult from his description to determine the exact 
nature of the disease alluded to by Legrain. It commences with 
pronounced fever lasting for one week, and is followed by malaise 
persisting for several weeks. This is followed by itching and, by-
antl-lty, by furfuraceous desepiamation of the itching parts anel 
gradually developed achromia. H e positively affirms the disease 
is not ordinary vitiligo. H e also says that he lias seen in 
Tripoli a coloured skin affection with the clinical features of true 
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Pinta commences at one or two points, the rest 
of the surface becoming infected in turn by extension 
or by auto-contagion. In the first instance the hands, 
or face', or some- other exposed parts, are attacked. 
The original patch may be white, red, blue, or black. 
It gradually increases in size, becoming scurfy and 
itchy, particularly when the surface is warm. As 
the patches spread they assume a variety of shapes. 

Fresh spots appear in the neighbourhood of the 
parent spots, into which, in course of time, they tend 

to merge ; so that ultimately large patches of dis
coloured skin are formed. The palms of the hands 

and the soles of the feet are not attacked. On the 
scalp becoming affected the hair turns white and thin, 

and ultimately falls out. W h e n fully developed, the 

disease produces a very grotesque appearance. It is 
probable that the white patches in a proportion of 
cases are not epiphytic, as they neither itch nor 
desquamate ; very likely they are ordinary leuco

dermia, brought about by disturbance of the natural 
pigmentation of the* skin by a parasite which had 

subsequently died out. Sensation and the glandular 
functions of the skin are not affected. In conse

quence of the scratching, the implicated parts may 
become cracked or ulcerated. 

Two types of the disease have been named the 
superficial epidermic arrel the deep epidermic ; the 
forme*r being represented by black anel blue patches 
which spread rapidly ; the latter- including the red 
and white patches, apparently involving the rete and 
deeper layers of the epidermis, spending more slowly. 
and, at the* same time, being more* difficult te> e-ure-. 
The various forms and colours may concur in the same 
individual ; but a given patch, once established, deees 

not change1 colour. 

pinta. occurring in little* epielnuies in particular houses. The 
results of niicrosceipicnl examinations of sciiipings of the- atl'cctril 
skin were iterative', l'nssililv the is the disease' referred tei in the 
Jtiitcn. nf Tftif,. AT,/., N o v , 1S!HI, hy Sandwich, a< liavint;- been 
seen lev llilil ill Kiiypt. 
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Pinta is contagious, and attacks both sexes and any 
age. Unless properly treated it may last for years. 

Pathology.—If one of the scales is moistened 
with liquor potasse and placed under the microscope, 
black spores and a white, highly refracting mycelium 
are found. The spores are round or oval, measuring 
8 p to 12 p in diameter. Abundant pigment is seen 
floating in a yellowish fluid in the interior of the 
spore. The mycelial filaments are short, non-branch
ing, tapering from a broad base to a blunt point by 
which each filament is attached to a single spore, like 
the stalk to a cherry. The mycelium measures from 
18 p to 20 p in length by 2 yu in breadth. The differ
ences in the colour of the patches probably depend 
on differences in the pigmentation, or kind, of the 
fungus. Such is Gastambide's description of the 
parasite, a description which, to some extent, is 
borne out by Dr. Osborne Browne in the Journ. of 
Prop. A/ed, Jan., 1900. 

Montoya y Florez (Eecherches sur les Carafes 
de Colombie, 1898) has published an elaborate 
and careful description of the disease and of the 
various mycotic growths he found in the several 
varieties of pinta which he has studied. H e says 
that he has never seen a fungus answering to 
Castambide's description. On placing the scales 
moistened with liquor potasse under the microscope 
long, dichotomous filaments, generally very fine anel 
cylindrical, in certain conditions granular and beaded, 
are seen. In places this mycelium forms a dense 
network. Here and there veritable ropes of mycelium 
are visible, or broad, short filaments with fructifica
tion characteristic of the particular variety of the 
dise*ase may be detected (Fig. 103). H e has succeeded 
in cultivating the various fungi which apparently 
belong to a plurality of genera—Penicillium, 
A spergillus, Monilia. 

Diagnosis.—This disease is readily diagnosed 
from leprosy by the absence of anesthesia in the 
patches, and by the colour of the spots; from 



.. \:::f^:::•:•'• 

|.-,., 1113 — ri:i-cTli--Tc.\TioN o r . i:\ r e.. ; A M ic i-'.i'ii-uv 'i'i-:s IX i'ivi'.\. 
(After MftiUtiin n pitta r.) 

!!,.,! ].int:i ; ... ilarls vinl.-i i-mi-i; <-. urej vinlcl ltinei; ( I.CIO i.inia 



63C PlEDRA. 

erythrasma, from ringworm, and from pityriasis 
versicolor by the colour, and by the microscopica 

characters of the fungus. 
Treatment.—Chrysophanic acid, preparations of 

sulphur, strong liniment of iodine, and other epiphy-
ticides are indicated. Cleanliness and the destruc
tion of old clothes are indispensable. 

PIEDRA. 

This peculiar disease of the hair is very common 
in certain districts of Colombia, South America. So 
far as is known, it is confined to the inhabitants of 
that country, of whom a considerable proportion, 
both male and female, and apparently belonging to 
all the races represented there, are affected. 

According to Juhel-Renoy (Ann. de Derm, et Syph., 
Dec. 25th, 1888), whose observations practically coin
cide with the earlier accounts by Desenne, Cheadlo, 
Morris and others, the hairs of the affected scalp are 
clotted over at irregular intervals with numerous— 
twenty-three in a hair sixty centimetres in length— 
minute, gritty nodosities. These are barely visible to 
the naked eye, but distinctly perceptible to the touch 
when the hair is drawn between finger and thumb. 
The affected hairs are bent and twisted, and tend to 
produce matting and knotting. The little nodosities, 
which, though very firm, are not so hard as the name 
piedra (a stone) would indicate, being easily cut 
through with a sharp knife or scissors, are paler 

than the hair which they surround, or partly surround, 
like a sheath. W h e n a comb is drawn through the 

hair a sort of crepitation is produced, doubtless by 
the friction against the hard particles. 

Under the microscope these excrescences are found 
to consist of a number of spore-like bodies, easily 
made apparent by soaking the hair in liquor potassa-
after washing in ether. The spores (which are twice 
the size of trichophyton spores and remarkably 
refringent) from mutual pressure are polyhedral, and 
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together form a sort of tesselated mosaic, the elenients 
of which see'in to be held together by a greenish 
soluble cement in which a number of minute bacte-ria-
like- rods are incorporated. The shaft of the hair is 
not eroded or affected in any way : it can be seen 
intact through the encrusting fungus. 

Piedra is supposed by some to be induced by the 
mucilaginous hair applications irr vogue among the 
Colombians. Although Juhel-Henoy has given to it 
the* name " trichonrycose nodulaire," it must not be 
confounded with the trichomycosis nodosaof Paferson 
(the leptothrix of "Wilson), which is quite- a ditlerent 
affection and common enough on the axillary, scrotal, 
and face- hair irr Furope and elsewhere. Neither 
must it be confounded with trichorcxis nodosa, a 
non-parasitic disease of the hair-shaft, which is split 
up at different points into brush-like bundles of fibres 
arrd is thus easily fractured ; nor with nioniliforrn hair 
(monilethrix, Crocker), a congenital, hereditary, anel 
also non-parasitic disease. 

Treatment.—Cleanliness, the free use of soap, 
and the application of some epiphyticide shoulel suffice 
for cure. Should such means fail, doubtless shaving 
the scalp would be effectual. 

IV Caused by animals. 

THE I'HIGUEU OK SAN'l) FLEA (Pule.c penetrans). 

This insect, formerly 
confined to the tropical 
parts of America (30v N. 
to 30* S.) and to the West 
Indies, appeared on the 
West Coast of Africa for 
the first time about the 
year 1872. Since that 
date not only has it-
spread all over the tropi
cal parts of that con-

i-'i.. e i n 1 (/ tineirt but, according to 
I'm. let c i n — . 
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FIJI. 105.—Cliiggor ; improg 
natod female {Dlanchard.) 

Blanclford (Entomologists' Monthly Mag., May, 1891), 
has made' its appearance in China. As a cause; of 
suffering, invaliding, and indirectly of eleath, it is an 
insect of some importance. It is now extremely 
prevalent on the East Coast of Africa, anel is causing 
a large amount of invaliding amongst the Indian 
coolies there, by whom, it is to be feared, it may 
be introduced into Bombay. 

The chigger (Fig. 101) is not unlike the common 

ilea (Pulex irritaus) both in appearance and, with 

one exceptiorr, in habit. It is 

somewhat smaller iir size, the 
head being proportionately 

larger anel the abdomen 
deeper than in the latter in

sect. In colour it is red or 
reddish brown. Like the flea, 
its favourite haunt is in dry, 

sandy soil, the dust and ashes 
in badly kept native huts, the 

stables of cattle, poultry 
pens, and tbe like. It greedily attacks all warm

blooded animals, including birds and man. Until 
impregnated, the female, as well as the male, is free, 

feeding intermittently as opportunity offers. So soon 
as she becomes impregnated she avails herself of the 

first animal she encounters to burrow diagonally irrto 

its skin, where, being well nourished by the blood of 
the host, she proceeds to ovulation. By the end of 

this process her abdomen, irr conseeiuence of the 
growth of the eggs it contains, has attained the size' 

of a small pea. (Fig. 105.) The first anterior and 

the two posterior segments do not participate in the 
enlargement, the latter acting as a plug to the little* 

hole made by the animal on entering the skin. W h e n 

the ova are mature they are expelled and fall on the 

ground. In a short time a thirteen-riirged larva is 

hatched out from each egg. This larva presently 
encloses itself in a cocoon, from which, in endit to 
ten days, the perfect insect emerges. 
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Muring l,er gestation tbe chigger e-.uees a eon-

sulerabli* amount of irritation. In coiise»pie*nc«- of 
this pus forms arounel the distend.-d abdomen, which 
now raise-s the' inflamed integument into a pea like 

elevation. After the egg* are raid (according to some-, 
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before* this proce-ss) the superjacent skin ulcerate** and 

the chigger is expelled, leaving a small sore which, if 
infected by any pathogenic micro-organism, as the 

bacterium of phageehena or of tetanus, may lead to 

grave loiiseuiiences. 
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Naturally, being nearest the ground, the feet are the 
parts most commonly infested by chiggers. The soles 

eif the; feet (Fig. 1 Ob), the skin between the toes, and that 
at the roots of the nails are favourite situations. 
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Fig. 107.—Clti^cr lesions of hands and let. 
(From u jihotoijrttph hy Or. Daniel:.) 

Other parts of the body are by rro means exempt; the 

scrotum,penis, the skin around the anus, the thighs, and 

even the hands (Fig. 107) and face are often attacked. 

Usually only one or two chiggers are found at a 

time ; occasionally they are present in hundreds, 

the* little pits left after their extraction being some

times so closely set that parts of the surface may look 
like a honeycomb. 

Treatment.—In chigger countries, houses, par-



ScRElYlYt'R.IL. 64I 

ticulaily the ground floors, must be frequently swept 
and accumulation of dust and debris hi; prevented. 
The housing of cattle and poultry must be similarly 
attended to. The floors should be sprinkled often 
with carbolic water, insect powder, or similar insecti
cide. Walking barefooted must be avoided. Bath
ing must be practised daily, and any chiggers that may 

have fastened themselves on the skin at once removed. 
They may be killed by pricking them with a needle, 
or by the application of chloroform, turpentine, mer
curial ointment, or similar means, after which they 
are expelled by ulceration. The best treatment, how

ever, is rrot to wait for ulceration, but to enlarge the 
orifice of entrance with a sharp, clean needle and 

neatly to enucleate the insect entire. Some native-
women, from long practice, arc experts at this little 

operation. The part must be carefully dressed and 
protected until whole 

MYIASIS. 

THE se'itEwwOK.vi (Luci/ia macellaria). 

This is the larva of a dipterous insect (Fig. 108) 
common in certain parts of America, from the Urrited 
States to the Argentine. The insect lays her eggs on 

Fig. I OS.— Screwwonil. (/•''" iiclt-ml.) 

the surface* of wounds, and in the* ears and nasal fossa* 
of persons sleeping in the open air. From these eggs 
the* larva1 arc* hatched. The latter are white, about 
three quarters of an inch in length, and formed of 

twelve segments carrying circles of minute spines so 

p p 
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arranged as to give the creature a screw-like appe-ar-
ance ; hence the vulgar name. They burrow in the 
tissues, devouring the mucous membrane, muscles, 

Fig. 109.—Native with Lucilia niacellaria in nostrils and frontal sinuses ; 
early stage. (From a photograph by Dr. DanieU.) 

cartilages, periosteum, and even the bones, thereby 
causing terrible sores, and not infrequently, particu
larly when they attack the ear or nasal fosse, by 
penetrating to the brain, death. (Fig. 109.) In thirteen 

cases collected by Laboulbene nine proved fatal; in 
thirty-one collected by Maillard twenty-one died. 
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If treated properly and in time by injections of 

chloroform, carbolic acid, turpentine, and similar 

substam-es, the patient mav be saved; neglected, he 
will most probably die*. If necessary the frontal 

sinuses, the antrum, anel other bony cavities must 

be opened to secure the expulsion of the larva'. In 

countries where' this pest occurs bloody anel offensive-
discharges from the nostrils sheiulel be carefully inves

tigated, and if found to be caused by the screwvvorni 

vigorously treated. 

VER MAC'A(,tei; (Deruiatobiu inee'ttdis) (Fig. ll'>). 

This is the larva of an American fly the: identity 

of which, until it was studied by Bhiiiehaid (Bui 

Yy. 111). —Permatobia noxialis. (nitinelmrti.) 

de la Soc. Cent, de Afed. Vetcriuairc, July 9th, 1896), 

was rather doubtful, some naturalists considering 

that it might be the larva of D. cyauirenfris. Blan-

charcl has now shown that the latter never attacks 

man or domestic animals. Though D. eyanicentris 

is somewhat larger than D. noxialis, it is much less 

formidable. D. noxialis occurs about wooded lands, 
and deposits her eggs on cattle and clogs airel 

occasionally on man." W h e n hatched out the; larve 
penetrate the skin and produce an inflamed swelling 
about the aperture of entrance, from which a se-ro-

purulent fluid, containing the- black feces of the 
larva, exueles. Depieel (Arch. de Med. Nor., February. 
1897) says that he has twice encountered this larva 

(the identity of which he ascertained by developing 

the insect) in the scalp of Tonquinese. 
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VER PU CAYOK (Ochromyia anlhropophaga). 

This insect and larva occur in the district of 
Cayor, Senegambia. The larva burrows into the skin 
and produces a small inflamed swelling, from which it 
emerges irr from six to seven elays. 

In Africa, and in many other parts of the tropical 
world, similar anthropophagous larva*, which, how
ever, have not yet been satisfactorily identified, are 
frequently encountered. 

IXOD1ASIS. 

The numerous observations which in recent years 
have established the fact that many of the blood 
parasites of vertebrates habitually employ blood-
eating arthropodes as intermediary hosts, either for 
the completion of their development or for passage 
from host to host, countenance the notion that those 
essentially blood-eating animals, the ticks, may fill a 
similar role. Indeed, this has already been proved 
as regards the parasite (Pirosoma bigeminum) of 
Texas cattle fever (p. 4), which, as originally 
shown by Smith and Kilborne and confirmed by 
Koch, after being abstracted by the tick (Ehipi-
eephalus sanguineus v. Eoophilus bovis) passes into 
the egg, and so into the young of this acarus by 
which, when the acarus comes to feed, it is in turn 
introduced into the body of another bovine. Certain 
imperfect observations in respect of two species of 
tick, Acarus persicus and Acarus moubata, point to a 
similar transmission of pathogenic organisms by them 
to man. In the hope that by calling attention to 
the subject something more definite may be elicited, I 
have condensed the little that is known about the 
pathological effects sometimes, though not invariably, 
produced by the bites of these animals. The facts 
that these bites are not invariably followed by serious 
consequences, that when serious conse'<juences do 
ensue these are not evanescent, and that they confer 
immunity, suggest that something more than simple 
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poisoning by an animal secretion occurs, most likely 
some-thing of the nature of the introduction of a 
living germ. 

The ticks.ol' wood-lice, are allied to the spichrs, and belong 
tt the i.i-iler Annus, id' which they arc the lariest specimens. 

They are all e.t' them para-itic oil laid vertebrates, most e;f 

them having special /.oole.irical distribution^, although each 
m.-^y liave a liiuitetl variety el' hosts. Conseeprently most 

speeies have a restricted geographical range: a few', being 
parasitic on migratory Lint-, ami on efomestie; animals, are 
more cosmopolitan. 

Brielfy, tlie'ir life-history is as feillow.s: -The newly-hatched 
Itirru possesses only six legs, and breathes through stigmata 

placed behind each pair of limbs. The' fume ascend plants, 
from which they transfer themselves to any parsing animal. 

If this prove- a suitable host the ticks attach themselves to its 
skinby means of their beaks for two or three- days. After thus 

feeding they fall off and, lying concealed in the ground, under
go a first metamorphosis, during winch they acquire a fourth 

pair of legs and additional stigmata. Thus furnished, the 
pi,pu ascernds some plant, again feeds on a vertebrate host, and 

once more drops on the ground to undergo a linal metamor
phosis and acquire sexual organs. xVfter impregnation, the; 

male 'lying, the- female finds her host, fills herself with blood, 

ami, dropping off, lays many thousands of eggs. The life-span 
of the individual tick depends on circumstances. If unfed it 

m a y remain alive, though inactive, for several years. 

AKOAS I'l.RSICUS. 

Several travellers have reported on a peculiar 

elisease, especially common in Aliana in the north 

of Persia, which the natives confidently attribute-
to tbe bite of A. persicus. According to Kotzebue 

anel Waldheim, the bite* of this tick is followed by 
severe pain, delirium, convulsions, anel some*times 
even by death. Schlimmer says the symptoms 

resemble those "of remittent fever—extreme lassi

tude, disinclination to work, yawning, fever, per
spiration not accompanied by much thirst, increasing 
and decreasing at stated hours in the elay." Fatigued 
travellers and those who have undergone privations 

are specially liable. H e relates that oir one occasion 

(18f>8) he; ti'cateel 400 soldiers who declared thev had 
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been bitten by these ticks at Miami-. Natives, he 
says, are immune, a circumstance he explains by 
previous attacks. According to Dupie, the Persians 
treat the disease by interdicting meat, acid or fer
mented drinks, and by the administration of sugar, 
which they regard as a specific. 

A rgas persicus is found in the north of Persia, 
where it is called Gue'rib-guez, Malleh, and Keuch 
bheb-guez. Its habits are similar to those of the 
common bed bug, infesting old houses, living in the 
cracks of walls, floors, or furniture, and coming out 
at night to feed on men or beasts. Kotzebue says 
that it may so infest a village as to drive away 
the inhabitants. 

Megnin, because he experienced no ill effects 
from the bite of a four-year-old A. persicus, denied 
the pathogenic properties of this tick. Tholazan, 
however, who while in Persia paid special attention 
to the point, believes that its evil reputation is well 
deserved. 

ORNITHODORPS MOUBATA (Argas moubata, Murray). 

Dr. Livingstone was the first to describe the tick 
disease of Portuguese South Africa. H e met with it 
at Ambaca and Tete on the Zambesi. H e says, " the 
effects of the bite are a tingling sensation of mingled 
pain and itching, which gradually ascends the limb 
until it reaches the abdomen, where it soon causes 
violent vomiting and purging. W h e n these effects do 
not follow, as we found afterwards at Tete, fever sets 
in; and I was assured by intelligent Portuguese 
there that death has sometimes resulted from this 
fever.'' 

Later Sir John Kirk referred to the* same disease, 
which he found in the Zambesi valley as high up as 
Sescheke, above Victoria Falls. " The symptoms," 
he says, "appear soon after the bite and are sharp 
fever, vomiting and often delirium ; in about two 

days these pass off, but there is no marked profuse 
perspiration as in malarial fever. After recovery the 
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patient has complete immunity from further attacks 
heiweyer he may be bitten, but it is doubtful whether 
this immunity lasts for arry length of time- in case of 
removal." 

Dr. Dovvson, K.N., in a letter accompanying speci
mens of the tick seirt to the British Museum, says, 
" the Portuguese believe; that the severity of the; 
subseepient symptoms depenels on the; number of 

bites received. Severe; fever and dysentery, with 
great swelling around the anus, are stated to have* 
occurred. A Dutch trader assured me 

that he was bitten by one of these acari on the toe 
and that the bite was very painful. A few hours 
later he was seized with most violent abdominal pain, 
vomiting and purging. The stools contained blood. 

H e was ill for three days afterwards, but said there 

was no fever at all. 
Dr. Daniels, writing to me from British Central 

Africa, says, " I have come across tick fever. Usually 
several ticks must bite* ; they produce a small lump, 
which remains for two or three- clays. In from five* 
to ten days the subject of the bites gets an attack of 
abdominal pain with vomiting anel purging. The 
stools are somewhat dysenteric. This lasts for nearly 
a week and is accompanied by fever and rigors. 

After that fever continues often for three or four 
weeks. Some people are* irot susceptible ; others get 
only one attack ; a few may have several, but in time 
they also become immune. The case I saw, an adult, 
was irr the second week of the illness and the purging 
had stopped. The temperature- ranged from 100° F 
to \o-2-F F. Three blood examinations were nega

tive. There were no physical signs. 
In Tete tin* tick is called Eufu or Bit by the 

native's, Tampan or Gurraputn by the- Portuguese. 
Mr. Pocock, the distinguished arachnologisf of the* 

British' Museum, <-onsi<lers the Tete 1 "ck tide identical 
with Omifhodorus moubata, found by Welwitsch in 
Aru'-ola. L has been confounded with 0. sariguifi of 
l->ypt, Sonialiland and British Kast Africa, but, if 
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differs from this allied but non-pathogenic species in 
several minute anatomical details. 0. moubata ex
tends across Africa along the Zambesi valley aird its 
tributaries. In habit it resembles the common bed 
bug, it inhabits old houses, hiding during the day in 
cracks and moving about actively during the night in 
search of the blood of man or beast. In some 
districts the natives protect themselves from the pest 
by plastering the walls and floors of their huts with 
mud and cow-dung, a practice adopted by the Boers, the 
Bechuanas and nearly all the cow-keeping native tribes. 
They frequently smoke their huts to drive the ticks 
from their lodgment in the thatch. The Portuguese at 
Tete have a great dread of the Garrapato, and always 
warn new arrivals not to place their beds on the ground, 
and to be careful to have the inside of their mosquito 
nets carefully searched for the tick before retiring for 
the night. 

LEECHES. 

In the grass and jungle lands of many tropical 
and subtropical countries land leeches, probably of 
several species, often occur in great abundance ; so 
much so that in some circumstances they may prove 
to be something more than a nuisance. The LLcema-
dipsa ceylonica is one of the most active, as well as 
best known, of these. Before feeding it is about 
an inch in length and about the thickness of a 
knitting-needle. It clings to a leaf or twig awaiting 
the passing of some animal, on which it springs with 
remarkable activity ; it at once attaches itself to the 
skin, and proceeds to make a meal on the blood. 
Animals are sometimes killed in this way ; men even 
have been known to succumb to the repeated small 
bleedings by these pests. It is necessary, therefore, 
when passing through jungle lands in which leeches 
abound to have the feet anel legs carefully protected. 
The bite is not infrequently the starting-point for a 
troublesome sore. 

In the south of Europe and in the north of Africa 
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the horse-leech, 7/a nmpts som/nisii<p<, sometimes gets 

into the gullet and nostrils of men as well as of animals. 
It has occasionally caused eleatb by entering and 
occluding the- air-passages. In Formosa I heard of 

and saw se-veral instances of a similar form of para
sitism, both irr men and monkeys. To what particular 

species the leech in these cases belonged I do irot know. 
Doubtless when very young they were taken in un-
perceived with foul drinking water, and, wandering 
around the soft palate, found their- way into tie nose 
Occasionally, in the- cases i refer to, the animal would 
protrude from the lrares anel wandee over the upper 
lip. For a long time thev contrived to elude all 
attempts at capture. By dipping the face in cold 
water they could generally be persuaded to show 
themselves. In one instance* the leech dropped out 
spontaneously. In another—an American naturalist 

who had been travelling much in the interior of 
Formosa, and wdio had suffered from severe headache 
and profound anemia, the result of repeated epistaxis 
— I succeeded in removing the leech by attaching 
through a speculum a spring forceps to its hinder 
end, and afterwards injecting salt and water. It 
would be well, therefore, to bear in mind that in tropical 
countries persistent headache, associated with recur
ring epistaxis, mav be caused by a leech in the nostril. 
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SECTION VIL-LOCAL DISEASES 
OF UNCERTAIN NATURE. 

C H A P T E R XL. 

CLIMATIC BUBO—GOUNDOU—AINIIUM. 

CLIMATIC BUBO. 

S C H E U B E (Arch, fur klinische Med., vol. 64, trans
lated in Journ. of Tropical Medicine, June-July, 
1899) has applied the term climatic bubo to a type of 
non-venereal adenitis not uncommon in tropical 
climates. So far as available statistics show, the 
disease is specially prevalent among the crews of war
ships on the eastern coast of Africa. It occurs also 
in the Straits of Malacca, in China, where I have 
seen a fair number of cases both in landsmen and in 
sailors, in the West Indies, Japan, the Mediterranean 
and, probably, in many other places, including, per
haps, in a minor degree, Europe. It appears to be 
epidemic at times in certain places, and to prevail in 
groups of individuals living under similar hygienic 
conditions. Thus, Ruge reports thirty-eight cases in 
the German squadron blockading the Zanzibar coast 
in 1888-89 ; Godding (Brit. Med. Journ., September 
26th, 1896) notes its frequency in the British fleet, 
also on the East African coast; and Skinner (Brit. 
Aied. Journ., January 9th, 1897) mentions forty-nine 

cases which occurred in a regiment and battery of 
artillery, twenty-eight in Calcutta, thirteen in Hong
kong, four in England, two in Allahabad, and two in 
Malta. 

The disease generally commences with fever of 
a remittent type in association with inflammatory 
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swelling, usually of a sub-acute' charae-lor, of the 
groin glands. The oblicpie inguinal glands are those 
most frequently affected, but at times it is the crural 
glands that are attacked. Sometimes both groins are 
affected, sometimes only one, sometimes one groin is 
attacked after the other. The affected glands slowly 

or more rapidly enlarge to the size of a lien's esa, or 
even larger. After several weeks, it may be months, 
the swelling slowly subsides. Occasionally the 
periglandular connective; tissues inflame, the integu

ments become adherent, and suppuration ensues. If 

the suppurating glands be freely incised, or excised, 
the parts readily heal; but if they are left alone, or 
inefficiently treated, fistulous tracks form and may 
take a very long time to heal. 

Hitherto no satisfactory explanation of this type 

of adenitis has been forthcoming. N o special 
bacterium has been demonstrated in the tissues. 
There are no adequate reasons for supposing, as has 
been conjectured, that the disemse has any connection 
with plague, or that it is a form of pestis minor. 
Most probably the adenitis depends on some virus 
which has becu introduced through an overlooked 
wound or insect bite on the legs or genitals. 

Treatment should consist in rest anel soothing 
applications during the more acute stage. After pain 
and teiielerness have subsided graduated elastic 
pressure should be applied. Concurrent malaria 
would call for epiinine- ; syphilis—for mercury or the 

iodides. 

eiorxnou on ANAKHKE (Cms Ner) (Fig. 111). 

On December 10th, 1882, Professor A. MacAlister 
read a paper before the- Royal Irish Academy on 
what were termed the horned men of Africa. In the 
British Ale,Heal .Journal of December 10th, 1887, 
Suroeon-Major J. J. Lamprey gave' further details, 

illustrated with drawings, on the same subject. H e 
had seen three such cases on the West Coast of 
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Africa, all of them Farrtees ' one came from the 
Wassan territory, one from the Gamin territory, the 
third was a visitor to Cape Coast Castle. Dr. W 
Renner (dourit. Trop. Afed., Jan., 1900) also reports 
and illustrates a case from the Sierra Leone River. 

In the A rehires de Medeciiw A'urate, January, 
1895, Maclaucl calls attention to what is manifestly 
the same affection, which, according to him, occurs 

Fig. 111.—Goundou or Anaklire. (Maclautl.) 

in a considerable proportion—one or two per hundred 
—of the inhabitants of certain villages on the Ivory 
Coast. The natives call it goundou and also anukhre. 
Maclaud says it is confined to the riverain districts 
of the lower Camoe ; according to the information he 
received, if found elsewhere it is only in individuals 
who had previously resided in this district. Lam
prey's and Renner's observations prove that goundou 
has a considerably wider distribution. 

According to Maclaud, the disease usually com
mences soon after childhood, although adults may 
also be attacked. The earliest symptoms are severe 
and more or less persistent headache which, after a 

time, is associated with a sanguino-purulent discharge 
from the nostrils, and the formation of symmetrical 
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•swellings the she of a small bean at the side of the 

""-'•- Apparently the swelling ;,(Ieets the nasal 

Fi,^. 11-2.—(iipuneluu in .1 WV.-e-ln.lkilf CliiM' (Dr. lien, II V, ,;!I„II.) 

process of the superior maxilla. The cartilages are 
rrot involved. Although Maclaud docs not refer to 



°54 GOUNDOU. 

this point, it may be assumed that the nasal ducts 
remain patent. After continuing for six- or eight 
months, the headache and discharge subside. Not so 
the swelling's; these persist and continue slowly and 
steadily to increase until in time they may attain 
the size of an orange, or even of an ostrich's egg. 
As they grow, the tumours, encroaching on the eyes, 
may interfere with the line of vision and finally 
destroy these organs. There is no pain in the 
tumours themselves. The superjacent skin is not 
involved, being healthy-looking and freely movable. 
The tumours are oval, with the long axes directed 
downwards and slightly from within outwards. 
Lamprey's drawings give a more elongated form anel 
horizontal direction. They look, according to 
Maclaud, when of moderate dimensions, something 
like two half-eggs laid alongside the nose, one on 
each side. The nostrils are bulged inwards, and 
more or less obstructed ; but, in the later stages at 
all events, there is no discharge, neither can any 
breach of the mucous surface be detected. The hard 
palate is not affected in any way. 

Maclaud had no opportunity of ascertaining by 
post-mortem examination or by surgical operation the 
nature of this singular disease. H e inclines to the 
opinion that, in the first instance, the process is 
started by the larvae of some insect which find their 
way into the nostrils. I would point out, however, 
that the symmetry of the growths is difficult to 
account for on this hypothesis. Maclaud observed a 
similar affection in a chimpanzee. 

Dr. Henry Strachan (Brit. Afed. Journ., Jan. 27th, 
1891) records and illustrates (Fig. 112) an instance of 
what may be the same affection in a West Indian 

negro child. In this case the swellings were con
genital, and had only increased in proportion to the 
child's growth. They were hard, smooth, bony 
masses, somewhat of the shape and size of an elon

gated pigeon's egg, and sprang from the nasal process 
of the superior maxillary and nasal bones. For 
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a-stlre-tic re'asons they we're removed by the chisel, 
anel were found tei consist etf compact bone with a 

cancellous core Dr. St radian states that he had 
seen two similar cases, arrel had often noted a "ridge'' 
in this part of the face of West Indian ne-groes. He-
suggests that the condition may be' an example of 

atavism, referable to some- tribal peculiarity of Un
original West African stock. 

Dr. Chalme-rs, Assistant Colorrial Surgeon, Accra, 
has given (Lancet, January 6th, 1900) an admir

able and well-illustrated accourrt of this affection as 
seen on the Gold Coast, where* it is fairly common 
and is known as "henpurge. H e confirms Strachan 
as to the anatomical characters of the swellings, which 
he regards as the result of an osteoplastic periostitis 
due to yaws. H e affirms that the morbid process 
begins during, or soon after, an attack of yaws, and 

is correlated in some way to an anatomical arrange
ment of the blood-vessels of the parts, an arrangement 

which, he gives the reader to infer, is peculiar to the 

negro of this part of Africa. 

AIXHUM (Fig. 113). 

This is a disease of a very peculiar character, 
affecting the toes, particularly the little toes, of 
negroes, East Indians, and other dark-skinned races. 

It commences as a narrow groove in the skin 
almost invariably on the inner and plantar side of the 
root of the little tee. It may occur on one foot only, 
or in both feet simultaneously, or it may affect one 
foot after the other. The groove, once started, deepens 
and extends gradually round the whole circumference 
of the toe. As the groove deepens—it may be, 
though not necessarily, with some amount of ulcera-
tion^-the distal portion of the member is apt to swell 
to a considerable size, as if constricted by a ligature. 
There is little or 110 pain, although there may be 
inconvenience* from the liability tei injury to which 
the dangling anel now everted toe is exposed. In the 
course of years the groove slowly deepens and finally 
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the toe drops off or is amputated. The groove may 
either correspond with a joint or it may be formed 
over the* continuity of a phalanx. In rare instances, 
after the two distal phalanges have dropped off" or 
been amputated, the disease* recurs in the stump arrel 
the proximal phalanx in its turn is thrown off'. Of 

Fig. 11:!.- Aiiiliiiin. 

the other toes the fourth is the one which is most 
frequently affected; very rarely are the third, or 
second, or great toes attacked. In the A r m y Medical 
Museum at Washington, U.S.A., there is a wax model 

representing a case of this, or a similar affection, in 
which all the toes had been thrown off and the 
disease was making progress in the leg. Ainhum is 
very rare in women or children, being most common 
in adult males. It runs its course in from one to ten 
or even more years. 
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<>n section it is found, as a rub', though not in
variably, that the panniciilus aeliposiis of the affected 

toe is much hypertrophied, that the bone is infiltrated 
with fatty matter, and that the other tissues are 

correspondingly degenerated. Sometimes the bone is 
thinned, or even altogether absorbed. At the* seat of 
constriction a line of hypertrophy of the epithelial 
layers, arrel of atrophy of the papillary layer of the 
skin, together with a band of fibrous tissue more or 
less intimately connected with the derma, surround, 
iir whole or in part, the narrow pedicle. 

Nothing is known as to the true- nature and cause 
of this disease', to which the European and white-
skinned races are not, but to which the African races, 
particularly the negroes of the West Coast, arespeeially 
liable. Some have suggested that it is atrophic lesion 

depending upon some nervous affection. The occur
rence of severe loin pains, which Dupouy says he-

remarked at the commencement irr some of his cases, 
as well as the tendency of the affection to run in 
families, as noted by Da Silva Lima, affords a certain 
amount of support to this view. Others suggest that 
it is a manifestation of le-prosy ; others that it is a 

form of sclerodermia ; other's, again, and on equally 
inadequate grounds, that it is produced artificially by 
intentional ligation or by the wearing of toe rings. 
M y own impression is that it is provoked, at all 
events in the first instance, by wounds—so easily 
inflicted on bare feet in walking through grass or 
jungle. The fold of skin in which the lesion of 
ainhum commences is very liable, especially irr the 
splayed-out toes of the negro, to be wounded in this 
way. If we examine the* under surface of the joint 
flexures of the toes in many individuals of this race, 
even of those not affected with ainhum, we often find 
the* skin, particularly at the- proximal joint of the 
little toe, thick, rough, scaling, and sornetimi's even 
ulcerated. One carr understand that continual irrita
tion of this sort, produced anel kept up by wounds 
from sharp grasses and so forth, would in time give 

Q Q 
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rise, especially in the dark-skinned races so prone to 
keloid, to fibrotic changes in the derma, which might 
very well end in a sort of linear cicatricial contraction 
and ultimately in slow atrophying strangulation of 
the affected member. The disease is said, however, 
to have been seen in those who wear shoes ; but, 
unless it could be shown that such individuals had 
always worn shoes, this objection to the explanation 
offered would not apply. I have seen a negro in 
whom the entire integument of the little toe was 
involved irr a scleroclermia, and the part in conse
quence was shrunken and hide-bound, whilst the little 
toe of the other foot was affected with well-marked 
ordinary ainhum ; the process was diffuse, as it were, 
on the one side, localised on the other. 

The tail in certain species of monkey is liable 
to a similar disease. I have had under observation 
for some time a pet monkey in which the part 
corresponding to the distal, vertebra dropped off in 
consequence of an ainhum-like linear constriction. 
Two months later the next vertebra was similarly 
amputated, and now a third groove is forming a little 
higher up the tail. 

Treatment.—It has been suggested that division 
of the constricting fibrous band would delay the evolu
tion of the disease. In the early stage this might be 
tried. W h e n troublesome the affected toe should be 
amputated. 
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plex-, 293 , 

cramps, 302 
death, 303, 301 
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Choi.-in, definition, 237 
diagnosis, 3os 
• from cholera nostras, 3ns, 

from muslnooin poison
ing, 30S 

. from pernicious IIIU1-.ILiul . 
fev.-r, 308 
from ptomaine poisoning, ! 

508 
. from trichinosis, 308 
— - disease carried by man, 2s8 

epidemic in Hamburg, 291 
. South London, 292 

European epidemics, .etiology, 
288 

Kinkier Prior bacillus e.l 
cholera nostras, 298 

(Menu of, 203 
_ early views, 203, 

history and geographical dis
tribution, 287 

hyperpyrexia, 30.5 
intravenous injection of saline 

solution, 317 
isolation secures immunity, 

289 
jaundice, 305 
local conditions favouring its 

presence, 20fl 
Macnamara on, 293 
morbid anatomy and path

ology, 305 
mortality, 310 
onset, 301 
personal prophylaxis, 314 

boiling of water, 315 
Pettenkofer's views, 239 
post-mortem, 305 

muscular contractions, 
305 

premonitory diarrlnea, 301 
preidromata, 3n2 
quarantine a failure, 310 

elreat Britain's system of, 
311 

. incubation period. 312 
in good health, 310 
in Indian religious fes

tivals, 311 
of Indian troops, 312 
(trdinaiv, incieases lisk, 

311 
prevention, 310 

• rice water stools, 302, 308 
relapse, 305 
sequehe, 305 

- — sicca, 2.01 
stage of collapse, 302 

_0f reaction, 303, 301, 3i», 
stools, 302 

— symptoms, 301 
treatment, 315 

antiseptic, 510 
convalescents, 317 

f'ln.h ia ti.-at in lit. . 1 amp.-,, 310 
ell n.s, 515 
e-liinniat i\ .3 310 
stage of react ion, 517 

. p r e m o n i t o r y di-
arileea, 315 
symptomatic and expect

ant, 310 
tempcratuie, 3,02 
tvphoid, 503, -U7 
• unequal diffusion in (he en

demic and epidemic aiea--, 
289 

urine, 304 
variability of the mietobe, 299 

— - vibrio, 311 
virus contained in the de

jecta, 293 
— - vomiting, 302 

watei'-borne, disease, entering 
by the stoma.-Ii, 290 

Choleraic etiarrhcea, 301 
malaria attack, 70 

Cholerine, 3,01 
Chylocele, 504, 511 
Chylous ascites, 50 1 

diarrheea, 550 
dropsy of the tunica vaginalis 

and of the peritoneum, 530 
Ohvluria, 504, 510 

Microscopical character of, 
517 

Physical characters ot, 51 i 
Classification of malaria parasites, 

Mannaberg's, 50 
only provisional, 

. ..f parasites, Principles of, 19 
Cln finer, Altfjiliele:, 30 

Climatic bubo, (150 
—diagnosis, 051 

. geography, 050 
symptoms, 050 
treatment, 051 

Clinical edassilieation of malaria 
parasites. 51 

. diliei'enees between malaria 
parasites, 50 

forms of benign malarial fever, 
70 

-phenomena of malarial tewr, 

Cocci.lia, 5 

Cukei, 155, 450 
Colitis, 310 
Com itose malaria, IVinicious, <3 
Continued malarial fever, 57 
Contrast staining with cosine, 41 
Convulsive seizure.-, malaria. 7 5 
Corpuscles, Zone of scattered, 5o 

Z-.ne of heaped up, 30, 39 
C u p de soh-il, 2 A 
Ciaw-craw, 5el:l 

. Maria like F. lan-tncm. -ml 

http://iiiu1-.il
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Craw-craw, incubation, 504 
Nielly on, 505 
O'Neil on filaria, 504 
treatment, 565 

Crescent body, 13, 14, 16 
Development eif, 15 
Mannaberg on tbe evolu

tion of, 15 
derived spheres, 42, 43 
effects of quinine, 00 

on extlagollation, 00 
Female, 15 
Flagellated body formation 

from the, 16 
form of malignant quotidian 

parasite, 07 
forming parasite, 03 

parasites, ha moglobin-
uric fever, 85 

infection, Flagellated body 
frequent in, 39 

Male, 15 
Malignant tertian, 08 
Twin, 15 
unaffected by drugs, 41 

Crescents, 27, 37, 4S, 92 
Bastianelli on the staining 

reaction of, 15 
— — not a fever form, 05 

time of appearance, 05 
Crisis, 68, 69 
Crombie's classification of fevers 

245 
Culex, 31, 122 

and Anopheles, points of dis
tinction, 31 

ciliaris, 115 
ova, larvae, 31 
pipiens, 30 

Cyclops quadricornis and guinea-
worm, 550 

Delhi boil, 476 
Dengue, 195 

aetiology, 196 
along trade routes, 195 

• characters of the eruption, 199 
complications and sequel;.-

201 
convalescence, 201 
defervescence, 198 
definition, 195 
desquamation, 200 
diagnosis ; relapses, 203 
differs from influenza, 195 
epistaxis, 198 
geographical distribution and 

mode of spread, 195 
germ, 196 
incubation period, 202 
influences of metMrologie-.1 

conditions, 196 
in high temperatures, >oo 

De-ngue, initial eruption, los 
feverand eruplion, 197 

— - interval, 199 
morbid anatomy, 203 
mortality, 202 
muscles atrophy, 201 
pains, 201, 204 
pandemic, 195 
• pernicious form, 205 
relapses, 202 
rheumatoid pains, 201 
reiseolar eruption, l't9 
sudden rise and extension, 

190 
• symptoms, 197 
• terminal fever and eruption, 

199 
treatment, 204 
usually a coast elisease, 197 
variability of epidemic type, 

202 
Ir rmatohia cyanirenins, 643 

noxialis, 043 
Dermatose parasitaire, 565 
Development of the crescent 

body, 15 
Dhobie itch, 025 

a trichophyton infection, 
626, 627 
an epiphytic Sl<i|i disease, 

025 
definition, 020 
diagnosis, 027 
from Microsporon furfur, 

626 
' ' minutissimum, 

626, 027 
parasites, 626 
prophylaxis, 628 
treatment, 027 

Diagnosis of bilious remittent from 
yellow fever, 123 

of hiemoglobinurie from yellow 
fever, 127 

of liver abscess from malaria, 
120, 127 

Diarrhoea alba, 353 
Dionisi's discovery of malarial 

parasites in bats, 29 
Diseases of the skin caused by 

vegetable parasites, 614 
Distomum buski, 598 

conjunct am, 571 
characters, 571 
eggs, 571 

erassiem, 575, 598 
heematohium, 540 
hepalicum, 575 
heterophils, 599 
pulmonale, 567 
ringed, 567 

Ova of, 508, 509 
sinense, 571, 575 

characters, 571 
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[)> ,ti,tnnm •.incnsr. eggs, 572 
may be tatal, 573 
pathology, 573 

v. At:rmmini, 507 
Doehiuin > du'identtlis, 581 
Dog fleas, 557 
Drc/i'tni'lutm ranarnni, 4 
Duration of the lit in malarial 

lever, 55 
Dysentery, 127, 518, 3.si 

a colitis, 52.0 
abscess, 595 

• - of liver, 322 
absence of fever, 320 
acute stage, 321 
aetiology, 330 
Alcohed in, 340 
Amoebic, 580 
and colitis, 335 
Anomalous types of, 528 

Corney on, 328 
— Daniels on, 328 

post-mortem, 328 
bacteria, 354 
Catarrhal, 320 
cause of sprue, 824 

— — • of liver abscess, 324 
Colli on Bacterium coli com

mune, 334 
- — Chronic, 321 

Author's treatment of, 
345 
Hillier's trial meiit of, 3,10 

-indigestion, 824 
lesions in, 329 

treatment by silver 
nitrate injections, 315 

other methods, 3h'> 
ulceration of the gut, 328 

definition, 31S 
diagnosis, 318 
Durham's micrococcus, 335 
epidemics, 318 
examination for bilharzia, 828 
exciting causes. 837 
Gangrenous, 825, 321 

stools, 321 
geographical distribution, 318 
germ is water-borne, 350 
griping, 820 
group of symptoms, 82J 
haemorrhage, 322 
healing process, 328 
hepatitis, 322 
history, 320 

• influence of age, sex. and 
occupation, 537 

. inspection of stools, 388 
intussusception, -symptoms of, 

like malaria, 518 
Liver in, 529 

abscess, absence of pyo-
gciietic bacteria, 585 

selilcl V, livm abscess, Pc.llllo, 
3 Id 

p. st-lllolfclil, 3.51 

— mesenteric, glands. 22'i 
— microscopical i. --annual ion, 

338 
— morbid anal ..my and path

ology, 821 
— mortality, 3,23 
— onset, 319 
— pathology, 325 
- patllOgll. .Ill H O C sVlllpt ..Ills, 

322 
— perforation, 822 
— peritonitis, 522 
- Polypoid growths in, 380 

— post-mortem, 320 
— predisposing causes, 327 
— primary lesion, 527 

— , Theories of, 527 
— probably several diseases, 321 
— prophylaxis, 347 
— rectal examination, .".88 
— relapse, 325 
— relapsing-, 321 
— scquehe more dangerous than 

the disease, 323 
— significance of amoeba, 332 

of the concurrence of 
dysentery liver abscess, 
A nucha cult, and absence 
of pus bacteria in liver 
abscess, 385 

— sometimes anieeba cannot be 
found, 832 

— sporadic forms, 323 
— stools, 320 
— subacute, 321 
— symptoms, 319 

—Author's classification of, 
319 
Endless variety of, 319 

— tenderness, 322 
— tenesmus, 8.20 
— thickening, 322 
- - tubular sloughs, 3,2, 
— types of eases, 320 
— treatment, 55,8 
._ by bathing, 317 

bv ipecacuanha. -",41 
— — Author's method, 

811 
Ane tnielin.-t, 812 

by islra, 811 
bv Japanese hot box, 

5,14 
by j/../i>oef5' ovale, 844 
bv opium, 841 
by other drugs, 343 
bv simaruba, 3 18 

-- •-— method of giving. 
5,48 

— — cinnamon, 5 14 
.- fed and clothing, 317 
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Dysentery treatment, food in acute 
dysentery, 339 
importance of rest, 339 
in bed, 339 
• of hepatitis, 347 
of post-dysenteric con

stipation, 346 
of tenesmus, 344 
relief of pain, 344 

• Rhein's specific remedy, 
313 
with aperient sulphates, 

341, 342 
with bismuth and opium, 

343 
with calomel, 311 

in croupous 
form, 342 
with drugs, 340 
• with malarial element, 
340 
with scorbutic element, 

340 
ulceration, Description of, 320 

Location of, 327 
Ulcerative, 321 

stools, 321 
symptoms, 321 

Eberth's bacillus, 224 
saprophyte, 224 

Egvptian chlorosis, 581, 585 
El Becho, 348 
Elephantiasis arabum, 481 
. clinical characters of the 

swelling, 521 
Diminished liability to filaria 

in, 508 
dressing of operation, 527 
explanation of absence of 

filaria, 500 
grsecorum, 414 
Inflammation necessary for, 

507 
Limited skin area of, 52S 
L y m p h stasis in, 500 
macroscopic anatomy, 522 
of arms, 523 
of legs, 522 

• scrotum and right arm, 521 
treatment, 522 

of m a m m a , 530 
of scrotum, 523 

accompanying hydro
celes, 525 
diagram, 524 
importance, 525 

• mortality from operation, 
528 
treatment, 525 

before operation, 525 
of vulva, 529 

and mammae, 528 

Elephantiasis, operation, 526 
parts affected, 520 
Pathology of, 505 
peduneulatcet groin, 530 
Permanent, 522 
prevalence, 520 
• reasons for regarding as 

filarial, 505 
recurrent ceysipelatoid at

tacks, 320 
scrotal tumour anatomy, 521 
Sequence of events in, 508 
• weight of tumours, 523 

Elephantoid fever, 519 
Empty zone, 36 
Endemic chyluria, 4S1 

• haematuria, 540 
• aitiology, 540 

cause of urinary calcu
lus, 544 
definition, 510 
diagnosis, 547 

— difficulties, 54S 
— examination of urine, 544 
• • female parasite, charac

ters, 541 
geographical distribu

tion, 540 
history, 540 
male parasite, characters, 

540 
• ovum, 541 

• pathological anatomy, 
545 

of bladder mu
cosa, 545 

of bladder mus
cular coats, 546 
prevention, 549 

in the matter oi 
drinking water, 550 
• prognosis, 54S 
rectum involved, 545 
symptoms, 543 
treatment, 548 

during haematuria, 
549 

palliative, 549 
luemoptysis, 567 

diagnosis, 570 
geographical distribu

tion, 507 
parasite, 570 
parts affected, 509 
pathological anatomy, 

509 
• prophylaxis, 570 
sputum, 508 
symptoms, 507 
treatment, 570 

Epidemic dropsy, 276 
aetiology, 278 
anaemia, 278 
• and dropsical beriberi, 279 
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Epidemic dropsy, circulation and I 
respiration, 27s 

definition and descrip
tion, 270 
diarrhoea and vomiting, 

277 
e'xanthem, 27S 
fever, 277 
histoiy and geographical 

description, 270 
identification, 278 
liver, spleen, and kid

neys, 27S 
morbid anatomy, 278 
nervous symptoms, 277 
• special symptoms, 277 
treatment, 279 

gangrenous rectitis, 348 
Ackers on, 348 
cause, 349 

• geography, 318 
onset, 348 
treatment, 349 

authelmintica, 349 
Epidemics of bubo, 184 
Exflagellation, Conditions favour

ing and retarding, 19 
Marshall on, 19 
Ross on, 19 

Faeces, microscopical examination 
for ova, 575 

diagnosis of ova, 570 
Technique of, 570 

Febris undidans, 206 
Female crescent, 15 

gametocytes, 59 
Fever, Double continued, 245, 247 

Chart of, 247 
• diagnosis, 248 

treatment, 248 
• Non-malarial remittent, 240 
. Quinine in, 240 

Simple continued, 245 
Filaria and elephantiasis, 482 

author's four species, 4S1 
bancrofti, 481, 482, 490, 500, 502 
chronic swellings in groin and 

scrotum, 512 
chyluria, 510 

and lymph varix, 510 
, constitutional effects, 518 

Exciting causes of, 518 
pathology, 510 
recovery and relapse, 51s 
retention of urine, 518 
symptoms, 510 

• treatment, 518 
cutaneous and deeper lymph

atic varices, 513 

Filaria, Cv.sts of adult, 311 
A ben roinbie's casi 

514 
death of patent-, 50", 
definitive host, loo 
ile>iittri[<i,iii and filnrin ...-

zttrtli, 481, is.'., 533, 53 1 
—audi1'!?"ritt.iutejiilhntsi, 553 
— characters, 538 

lie m oust ration of, in blood. 
482 
of living, 481 
technique, 482 

description of embryonic form, 
485 

disappearance from blood, 504 
disease originates in injury of 

lymphatics, 502 
dissection eif lymphatics, 503 

- dinrna, -181, 48*0, 532 
diagnosis from Tiiaria, 

iiorttirtia, 532 
relation to Filarialoa, 553 

during the day, 489 
effects of obstruction, 503 
elephantoid fever, 510 
embryos, 500, 514 

not present in elephanti
asis, 505 

fang, 4S8 
female, 500 
geographical distribution and 

prevail:nee, 482 
human definitive host, 497 
in blood from organs, 490 

of man, 481 
in brain, 491 
in chyluria, 481 
infection of man, 497 
in lung, 491 
in proboscis of mosquito, 497 
in sections of organs, 490 
intermediary host, 499 
/...(, 559 

and Calabar swellings, 561 
characters, 500 
geography, 559 
intermediate host un

known, 501 
in the eye, 501 
long lived, 500 
relation to Calabar swell

ing, 502 
resembling Tiiaria noc

turna and Filaria, dinrna, 
5u0 
• tail of race, 500 
• treatment, 502 

Low upon, 405 
lunph scrotum, 514, 515 

- —• symptoms, 514 
treatment, 515 

- hmphangitis diagnosis, 510 
— and elephantoid fever, 510 
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Filaria, lymphangitis, symptoms, 
510 
treatment, 511 

lymphatic trunks thickened, 
513 
varix, 504 

lymphorrhagia, 515 
magalhcicii, 4S1, 55S 

Characters of, 550 
their pathological im

portance, 481 
male, 500 

• mcdinensis, 551 
metamorphosis, 494, 497, 49S 

Bancroft on, 497 
• Colquhoun on, 499 
technique, 400 

microscopical examination, 
4S5 

morbid anatomy and path
ology, 502 

Mosquito intermediate host 
of, 491 

nocturna, 20, 21, 122, 480, 481, 
482, 485, 486, 488, 490, 499, 
509, 557 
anatomy, 487 

nomenclature, 481 
not generally pathogenetic, 502 
orchitis, 519, 532 

treatment, 532 
ova, 506 

-ozzanU, 481, 4S6, 534 
and Filaria, perstans, 535 

• author's observations on 
parental forms, 530 
Characters of, 534 
embryos like Filaria per

stans, 534 
parental form, Daniels 

on, 535 
parental forms, 500, 501 

-Persians, 2S6, 4S1, 4S6, 583, 550 
anel nocturna, 537 
characters, 537 

of embryo, 537 
embryo V spot, 537 
geographical range, 530 
like Filaria demarquaii 

and like Filaria ozr.ardi, 
557 
male and female, 583 
parental form, 537 

Author's ob
servations on, 58S 
pathology, 538 
• Structure of, 488 

permanent preparations, 4-5 
post mortem, 490 
prophylaxis, 532 
recondita, 557 
sanguinis hominxs, 481 

Method of staining, 
4S4 

I Filar'a sanguinis hominis, Sheath 
of, 485, 499 

. . shown in section of 
mosquito muscle, 1st day, 
493 

. shown in scctiem of 
mosepiito muscle, 7tb day, 
191 

shown in section ed' 
mosquito muscle, 12th day, 
495 

• shown in section of 
mosquito muscle, 16th day, 
496 

synovitis, 519 
• table of comparative dimen

sions, 535 
of geographical distribu

tion, 483 
tail spot, 488 
thoracic duct, 504 
type's of disease, 502 
V-shaped patch, 487 
V spot, 488 
varicose groin glands, 515 
volvulus, 563 

Filariae sanguinis, 480 
Filarial abscess, 509 

Cause of, 509 
discrimination, 496 
diseases, 509 

, Enumeration of, 509 
ecdysis, 492 

artificial methoel, 41*2 
elephantiasis, Author on cause 

of, 507, 508 
mosquito, Dissection of, 493 
periodicity, 488 
regularity, Mackenzie on, 4S9 

• varicose groin glands, 511 
associated cean-

ditions, 511 
diagnosis, 512 
diagnosis from 

hernia, 512 
operation, 513 
pathological 

anatomy, 512 
symptoms, 511 
treatment, 513 

Filariasis, 480 
history, 4,80 

Llagella, 11, 12, 17, 20, 21, 22, 43, 
48, .59 

Breaking through of, 18 
Flagellated body evolution from the 

tertian parasite, 17 
• from the quartan 

parasite, 17 
• formation from the cres

cent, 16 
bodies, 13, 38, 39, 40, 48 

Examination of blood for, 
39 
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Flagellated bodies, fmpieul in 
crescent infection, 30 

Fragmented pkisuiexlia, 42 
Frainb.esia, 455 

eiametoeyte, gamete, 42 
male hyaline spheres, female 

granular spheies, 27 
Carrapato, 047, 048 
(ieneral disease of undetermined 

nature, 250 
Germinal rods of Ross, 28 
Olobi, 440 
OoMeu rule in tropical piactice, :o.is 
Goundou, 051 
• symptoms, 652, 053 
Granular sphere etlects of impreg

nation, 21 
(irassi on Anopheles, 22 
Grassi's views on malaria, 30 
Gros nez, 051 
(luinea worm, 551 
• abscess, 558 

anatomy, Features of fe
male, 551 
biological peculiarities 

explained, 558 
cretitied, 558 
Effects of cold water on 

parturition of, 553 
embryo, Description of, 

555 
in body cavity of 

cyclops, 556 
•— Fedschenko on mode of 
infection, 557 
geographical distribution, 

551 
habits, 522 
intermediary host, 550, 

558 
male, 557 

• • metamorphosis, 557 
Duration of, 557 

• mode of infection, 557 
parasite, 551 
premature death of para

site, 558 
-Section of, 552, 
treatment, 558 

Emily on, 559 

Hrc.madipsa cei/lonico, 048 
Hieniamo'bida, 1, 3, 21. 51 

Ross's classification, 51 
Ilsematoxyline and e'osine stain, 47 
llainaturic level-. 78 
lla-mocytozoa, 138 
Hemoglobin infarcts, 84 
Hemoglobinuria, Malarial, 85 
1 hemogiobinuric fever, 52, 

, Blood corpuscles in, '. 8 
Calomel in, 141 
Causes of death in, 83 

ihellloglobillUlie ftVer, elc-c.-lit-
forniing parasites, s,5 
Einph>\ ment ot quinine 

in, 111 
immunity in native Afric

ans, 82 
kidneys, st 
liable to iccuiTcncc, 80 
liver, 84 
mixed infection of para

sites, s5 
parasitology. 8 1 
1'nikllocytosis ill, '37 
precautions, 142 

-— recurrent fever cliatt, si 
— Saiubon on parasite of, ,85 

severe forms, S3 
— suppression of urine, 83, 
112 
- - symptoms, 82 

Tannic acid in, 141 
transfusion of blood, 142 
Treatment of, by Qnen-

nec with chloroform, 141 
with oxygen, 142 
with salicylate of 

soila, 141 
— — urine, 82, S4, 98, 122, 128 
Ilcrmopsis sanguisiiga, 049 
llaunosporidia, .'*> 
Halteridium, 4, 5, 22, 24, 29 
Heat apoplexy, 72., 284 

asphyxia, 22,4 
exhaustion, 229, 250 

aetiology, 230 
definition, 22,0 

• symptoms, 2.",I 
treatment, 281 

stroke, 229 
. ictiology, 229. 230 

Alcohol in, 242 
Chevers on drunkenness 

in, 280 
Clothing in, 242 
Prevention of, 242 
Rooms in, 243 

Helminthiasis, 573 
Helminthoma elastica, 518 
Henpurge, 055 
Hill diarrhoea, 350 

a-tiology and pathology, 
352 
and sprue, 351 
definition, 55(1 
distinct i\e feature's, 351 
geographical and seasonal 

distribution, 550 
stools, 851 
symptoms, 350 
treatment, 351, 352 

by Crombie, 552 
Hosts, intermediary, Blood-eating 

arthropodes as, t.44 
Hyaline sphere, 23 
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Indian sickness, 34S 
infantile biliary cirrhosis, 410 

anatomy anel path
ology, 411 
— - cause, 410 

Gibbons on path
ology, 411 

pathological anatomy 
and pathology, 411 
• statistics, 410 

symptoms, 410 
treatment, 411 

Infective granulomata, 414 
Insolation, 234 
Intermittent fever, 53, 70 
Intermittents, 71, 125 

or agues, 51 
Intestinal parasites, 575 
Intracorpuscular plasmodia, Forms 

of, 38 
Ixodiasis, 644 
Japanese river fever, acarus, 217 

aetiology, 217 
bronchitis, 216 
complications, 217 
conjunctivitis, 216 
definition, 215 
eruptions, 216 

• eschar, 216, 217 
• geographical and 

seasonal distribution, 215 
history, 215 
mortality, 217 
pathological anat

omy, 217 
symptoms, 215 
treatment, 218 

Jenner's stain, 45 
• effects, 46 

Kakke, 250 
Kala-azar, 215, 219 

and Ankylostomum duodenale, 
220 

darkening of the skin, 220 
death, 221 
enlargement of spleen, 220 
geographical distribution, 
219 

Giles on, 219, 220 
post-mortem, 220 
Ross's views, 221 

Kala-dunkh, 221 
Karyochromatophile granules, 10 
Koch's discovery of parasite in 

monkeys, 29 
Krabbea grandis, 600 
Kra-kra, 563 
Kufu, 647 

Larva* of dipterous insects, 602 
femnd in stools, 603 

Larval plague, 183 
Latent malaria, 120, 138 

Plasmodia, 121 
Leeches, 648 

in the nostril, 649 
Leontiasis, 420, 434 
Leper juice, 438 
Lepers, Early sterility of, 447 
Lepromata, 416, 425, 438, 439 

and tubercle, 439 
Characters of, 426 
Hansen on the brown colour 

of, 440 
microscopical appearances, 439 

Leprosy, 167, 414 
aetiology, 443 
age, 443 
alopecia, 424 
Anaesthesia in, 433, 441 
Anaesthetic, 425 
and amyloid disease, 429 
and syphilis, 420, 423 
and tuberculosis, 420, 439 
atavism, 446 
atrophy, 433 
Bacillus of, 416, 419, 436, 437, 

438, 444 
Characters of, 437 
diagnosis from tubercle 

bacillus, 437, 444 
from smegma bacil

lus, 437 
Position of, in lepromata, 

440 
Benson on infection by man, 

448 
— — caprice of distribution, 418 

climate, 443 
contagion, 447 

principal facts, 447 
death. 429, 436 
definition, 414 
diagnosis, 441 

from lupus, 442 
from syphilis, 442 
from syringomyelia, 441, 

442 
died out in England, 415 
does not interfere with surgical 

operations, 453 
duration, 430 
early implication of nervous 

system, 422 
effects of intercurrent disease, 

4-28 
evolution in stages, 420 
excision of solitary primary 

tubercle, 454 
facial atrophies, 433 
fresh tubercles, 428 
galloping, 443 
geographical distribution, 418 
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Lepiosy, Geilach on destruction ,,t 
licrve tenuimds, 133 

- — glanels, 129 
- licredi" v, 415 

Hansen on, 410 
history, 414 
how acquired, 415 
Indian statistics, 417 
in earlier stages not a striking 

disease, 419 
in Isle of Pines, 419 
in N e w Caledonia, 419, 113, 
in Sandwich Islands, 4ls, 413, 
in temperate countries, 417 
isolation of lepers, 449 
Leloir on sweating in, 422 
loss of sight, 434 
Loyalty Islands, 419 
lymphatic glanels, 441 
macular eruption, 423 

Characters of, 123 
Duration of, 424 
• Seats of, 425 

main-en-griffe, 433, 455 
Mexico, 425, 430 
natural and temporary ameli

oration, 451 
nerve, 425, 429, 431, 435 

• macular stage, 429 
prodromata, 429 

neuritis, 432, 438 
nodular, 424, 425, 427, 434, 440 

fever, 425 
essential element, 425 
onset, 425 
prodromata, 425 
situation, 428 

occupation, 443 
of eyes, 42S 
of face, 420 
of nerve trunks, 429 
of nerves, ulnar and others, 

48,2 
of nervous system, 430 
of nose, 428 
of skin, 454 
of testes, 441 
other lesions, 440 
ovum infection, 446 
parasites not inherited, 445 
paresis, 420 
pathological anatomy, 42,0 
perforating ulcer, 43.. 
period of incubation. -120, -121 

specific eleposit, 420, 425 
pigmentation, 421 
prevention, 449 
primary exanthem, 422. 

a macular stage, 42ti 
infection, 420 

prodromata, 420, 421 
prognosis, 442 

of nerve eases, 412 
, of nodular cases, 442 

Leprosy, leeellt introduction, -lis 
Rise of modern know ledge of, 

410 
sequela', 120 
sex, 443 
social and hygienic conditions, 

4 15 
Sticker on initial lesion, 421 
stringent measures of the 

Middle A-ges, 415 
sudden appearance of bulhe, 

430 
symptoms, 419 
tei miua'ioiis, 420 
thickening of nerves, 432 
treatment, 450 

by drugs, 451 
• by inoculation of erysipe
las, 454 
by necrotomy, 453 
by nerve stretching, 453 
by thyroidin, 453 
by tracheotomy, 453 
by Unna, 452 
lianielssen on, 453 
for perforating ulcer, 453 
lesions, 420 
of leprous neuritis, 453 

nodules on the 
cornea, 453 
• with chaulmoogra oil, 451 
with iodide of potassium, 

452 
with tuberculin, 452 

trophic changes, 432 
Tuberculous, 425 
ulceration, 420 
ulcers, 428, 434 

-vaccination, 4 50 
White, 441 

Leucocytes, 34, 93 
Leucodermia, 441 
Lichen tropicus, 004 
Liver Abscess of, 374 

adhesions, 392 
a-tiology, 375 
Amtcha coli as cause of, 

, in walls of 
abscess, 393 
and alcoholism, 380 
and Amcebec coli, 395 
and dysentery, 3S0, 591 
and empyema, 390 
asciles, 8S7 
Author's conclusions on 

causes of, 380 
Causes of death in, 391 
characters of expect or

ated liver pus, 890 
— characters of pus, 3o2, 
401 
chronological relation to 

| dysentery, 3s7 
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Liver, Abscess of, common in Euro
peans, 37S 
complexion, 384 
cough, 385 
course, 3S1 
decubitus, 3S5 
definition, 374 
diagnosis, 397 

common mistakes, 
597 

from basic pneu
monia, 397, 398 

• from hectic fever, 
398 

. from Icucocvthir-
mia, 397, 399 

from malaria, 398 
from other forms of 

suppuration, 399 
from pernicious 

anaemia, 399 
from scurvy, 397,399 
from ulcerative en

docarditis, 398 ' 
Digestive organs in, 385 

— Duration of, 388 
encystment, 394 
explanation of absence 

of pyogenic micro-organ
isms, 394 
Exploring in, 399, 408 
Exposure as cause of, 379 
Fever in, 383 
Friction in, 3S7 
Geographical distribution 

of, 374 
• hepatitis, 391 

incidence of symptoms, 
3S8 

influence of age and 
length of residence, 380 

of malaria, 380 
local bulging, 387 

oedema, 387 
morbid anatomy, 391 
mortality, 390 
• natives more liable to 
dysentery, 378 
Number and size of, 392 
• oedema of feet, 387 
Operations for, 402, 406 

Apparatus for, 405 
Author's, 404 
Godlee's, 402 

. Macleod's, 403 
with no adhesions, 

402 
w i t h pne t i m o -

thorax, 403, 406 
organisms concerned, 381 

• pain, 384 
in right shoulder, 385 
in right shoulder, 

Cause of, 385 

Liver, Abscess of, pain in right 
shoulder, Character of, 3S5 

types of, 384 
pathology, 395 

author's view, 395 
Budd's theory, 396 
Macleod on objection 

to author's view, 396 
objection to author's 

view, 396 
persistent fever after 

operation, 407 
physical signs, 382, 3S6 
pneumonia, 3S7 
post-mortem, 376 
predisposing conditions, 

379 
prognosis in early opera

tions, 409 
pulmonary inflammation 

and abscess, 392 
Pus burrowing of, 387, 

392 
pyogenic organisms, 393 

characters of, 392 
question of return to the 

tropics, 409 
race and sex, 378 
rare in European women, 

373 _ 
Re'es on natives of 

Nigeria, 378 
relation to dysentery, 

374, 375 
Macleod, 377 
statistics, 375 

rheumatic-like pains, 384 
rigors, 383 
rupture, 388 
• into blood-vessel, 390 

into bowel, 390 
into lung, 389 

• into lung, Symptoms 
of, 389 

into pericardium, 390 
into peritoneum, 390 
into pleura, 390 
into stomach, 390 
Rendu's table of, 3S9 
sudden,398 

• through skin, 390 
splenic enlargement, 386 
sterile, Calmette on, 397 
supplemental causes, 380 
sweating, 384 
• symptoms, 381 

Variety of, 382 
treatment, 399 

after operation, 407 
by aspiration, 400 
by hepatic phleb

otomy, Harley on, 401 
of abscess discharg

ing through lung, 408 
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Liver abscess, treatment of rigor, 
400 

of sepsis, 107 
• when ruptured into | 

serous cavity, 409 
varicosity of epigastric 

and ha-niorrhoidal veins, 
387 

• • wasting, 381 
Local diseases of uiieertain nature, 

051) 

Loeffler s methylene blue stain, 15 
Low fever, 245," 219 
1,neil.it, macellt,ria, 04 I 

ill nostrils, e.12 
L y m p h scrotum, 501, 514 
Lymphatic varix, 481, 505, 500 

pathology, 503 

Macrophages, 93 
Madura foot, 010, 617 
Main-en-griffe (heprosy), 435, 135 
Maladie de Carrion, 400 
Malaria, a communicable elisease', 

121 
acclimatisation, 122 

• individual differences of 
susi'eptibility, 125 
• personal differences, 122 

- — precautions of ohl resi
dents, 122 
racial susceptibility, 128 

-ictiology, 113, 121 
altitude, 110 
atmospheric temperature, 

115 
• circumstances favouring 
infection, 113 

• earth disturbance, 119 
effects of decomposing 

vegetable matter, 110 
— of floods, 117 

endemic fluctuations, 115 
epielemie fluctuations, 115 
influence of houses and 

lodging, 118 
of latitude and sea-

sou, 114 
of local conditions, 

114 
— of moisture, 110 

of mosquito, 110 
pools, 117 

of rainfall, 117 
. of subsoil moist ure, 

117 
. offices, 118 

of winds and atmo
spheric diffusion, 118 
history of Hong Kong, 119 
other conditions neces

sary, 116 

Malaria, a-tiology, parasite, 11:; 
time of day in relation to 

infect ion, 1 pi 

— algi le attack, Pathology of, 77 
- - - , Treatment of, 140 

— alimentary canal, 90 
amblyopia, 74, 75 
Anarcotine in, 115 
and haenioglobinuria, 85 
Antipyrin in, l-lo 
Aperients in, 139 

• aphasia, 75, 130 
-- —apoplectic-like form, 75 
-— Ai senic in, 142 

bearing mosquito, 31 
bilious symptoms, Cause of, 9.5 
black pigment. 1(19 

spores, 120 
blood of the splenic vein and 

liver, 93 
cachexia, 55, 105 

and abortion, 106 
associated with functional 

lesion, 108 
with organic lesion, 

108 
e-ardiac elegeiieration, 112 

_ cirrhosis, Atrophic, 110 
definition, 105 
delayed development of 

the body, 100 
enlarged spleen, 105 
Drink in, 144 

— Food in, 144 
liiemorrhages, 107, Ins 

post mortem, 
110 
hepatic enlargement, 1 to 
hepatitis, Chronic, 110 
herpetic eruptions, 107 
hypertrophic cirrhosis, 

l l e i 
interstitial affections, bis 
melanoglossia, lot; 

- neurose-s, 107 
pathology, 108 
pathological anatomy, los 
pigmentation, 105 
poisoning compared with 

opium poisoning, 107 
practical considerations, 

111 
pulmonary affections, lub 

— siderosis, 110 
skin affections, 107 

— — symptoms, 105 
- toxin, 108 

— acquired tolerance, 
100 

— Treatment of, 143, 144 
— -- - without fever, 105 

Cause of fever and periodicity 
in, 09 
of nephritis, 111 

R R 
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Malaria, cerebral embolism, 75 
choleraic attack, 76 

• circumstances favouring clini
cal manifestation, 120 

infection, 113 
• continued fever, 57 

convulsive seizures, 75 
crescent, 15,138 

body characteristic, 65 
Mannaberg on evolution, 

15 
Marshall on exflagella-

tion, 19 
• cultivation of land, 145 

of eucalyptus globulus, 
146 
of sunflowers, etc., 146 
of trees and plants, 146 

Daniels on relation to Blight's 
disease, 111 

definition, 1 
destruction and reparation of 

blood in first attacks and 
relapses, 89 

diagnosis from cerebro-spinal 
meningitis, 128 
from lymphangitis, 128 

• from Mediterranean fever, 
128 
from other types of parox

ysmal fevers, 128 
from post-malarial fever, 

12S 
from splenic leucocythoe-

mia, 128 
from tuberculous disease. 

128 
— from typhoid fever, 128 

from typhoid fever, Value 
of Widal's test in, 129 

• from ulcerative endocar
ditis, 128 

Diagnostic signs of, 125 
diminished haemoglobin value, 

89 
volume of blood, 89 

Disturbance of the soil in, 140 
dose of quinine, 132 
elouble fever, 57 
Drainage in, 145 
Duncan's experiments in pro

phylaxis, 147, 148 
dysenteric attack, 77 
Euehinin in, 143 
extravascnlar pigment, 93 
fever, Anticipating, 57 

cachexia, 55 
Clinical phenomena of, 53 
cold stage, 54 
Continued, 57 
Double, 57 
febrogenetic agent, 99 
first attacks, 70, 122 

— invasion, 113 

Malaria fever, free pigment, 99 
general statements, 70 
haemoglobin solvent, 100 
hot stage, 54 
intermittency explained, 

103 
intermittent, 100, 138 
microscopical examina

tion, 69 
mixed infection, 57 
parasite, Variation in life

span of, 101 
" anticipating," 1 "1 
" postponing," 101 

periodicity, 100 
Influence of physio

logical rhythm on, 101 
pernicious attacks, 72 

cerebral, 73 
algide, 73 

: hyperpyrexiai, 
73 
postponing, 57 
premonitory stage, 53 
pyrogenetic agent, 100 

— quotidian, 383 
relapses, 70 
relation of the phenomena 

of the fit to the stages of 
the parasite, 57 
remittent, 57, 102 
rhythmical immunity, 102 

— rigor, 101 
subintrant, 57 
Terms employed in, 56 
Typhoid state in 71 

flagellated body, 138 
flooding of land, 145 
free parasite, 93 

pigment, 93 
gastric attacks, 76 
geographical range, 113 
germ conveyed in water, 114 
Haematoblasts in, 99 
haemoglobin dissolving sub

stance freed in rigor, 97 
solvent, 100 

haemoglobinaemia, 95 
eause of haemoglobinuria, 

96 
deposit of yellow pigment, 

90 
how produced, 96 

— — liaamoglobinuria, 85 
haemolysis, 88, 96, 100 

— — hepatic enlargement, Treat
ment of, 143 

hepatitis diagnosis from abs
cess of liver. 111 

immunity of ships' crews, 118 
rhythmical, 102 

indications of salubrity, 109 
infect on, Spontaneoeis cure of, 

85 
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Malaria, influence of nu-tcoi ..logical 

i-oiiditioiis on relapse, 120 
' ol ageg 121 

of occupation, 121 
of sex, 121 

inherited c.xpi'iaence, 121 
inoculation experiments, 49 
iron and arsenic in treat meiit, 

152 
Kidmys in, 00 
Latent, 1 20, 138 
Lemon decoction in, Lis 
Lein-ocyti s iii, OS 

in benign tertians, 9,8 
in cresceiit-foiining fever, 

9.8 
in peTiiieious attacks, us 
in quartans, 98 
mononuclear in, 9,8 
peilynuclear in, 98 

Liver in, 90 
location eifdwelling-houscs, 1 1,5 [ 
Lungs in, 90 I 
Lymphatic glands in, 93, '34 
.Vlaccallum's discovery, 22 
malignant infection, 50, 03 

parasite, Anueb.nd condi
tion of, 04 

brassy bodies, 05 
characters in com

mon, 04 
characters of fever, 

00 
chart, 07 
crescent body char

acteristic, 05 
Fonns of, 50 
geographical distri

bution, 09 
. multiple infection, 

04 
pigmented stage, 05 

• pyrexial stage, 00 
quotidian infection, 

00 
descent form, 

07 

. pigmented. .5(1. 
00, si; 

speculation, 07 
. -_ — - un pigmented. 

5(1, 51, 00, 80 
rigor stage, 00 
segmenting form, 00 
sporulating stag.-. 05 
teitian infection, 51. 

cachexia, O't 

hot stage, 08 

Malaii.i, malignant paiasite, tertian 
paiasite, 07, so 

1 ig. r, 08 
s p o r u 1 a 11 n g 

body, 3s 
marrow, on 
melanin, 0, 7, (1, 11. 13,, i.,, 25, 

30, 40, 41, '37, los, in 
Motlnh-ne blue in, 113 
mixed infect 1011, 7o 
morbid anatomy and path

ology, ss 
m a n oscopic, (MI 

— microscopic, 00, 125, 
127, 12,0 

— moribund fiee plasmodia, 42 
— mosquito, 1, 21, 27, 29, 2.0, 53, 

113, 11.5, HO, Us, 121, 122, 
14c, 157 
Ci,;,,,. 101 
distinct 1011 between male 

and female', 31 
malaria theory, 19 

— author's hypo
thesis, 20 

early views, 19 
— nets, 147 
— 011 ships, 114 
— Study of, indispensable, 
121 

native experience t" be run. 
suited, 110 

neuritis of >S1raehan, 25,8 
of tropical Aliica, 00 

— oligoe\lha-niiaexplanation, 94, 
108 

— on shipboard, 114 
orchitis, ;,p.i 
paralysis, 75 
parasite' and associated fe\eis, 

49 
anticipating, lol 
edassilicatioli, 49 
Complete' cycle of, in man 

and birds, 27 
Dionisi's discovery of in 
bats, 23 
endogenous cycle. 27 
exogenous cycle. 27 
i'xtracorpi.)e-il cycle, 10 

phase, possibility of 
another. 28 
flagellate-d body, 11 
in mosquito, 22 

encVsted or z\gote 
stage, 24 

sporozoite or in-
feelnc stage, 20 
inoculation cxpeiiuients, 

3. 40 
iutiacorporeal cycle, 0 

— Koch's discovery of para
site in monkey, 29 
latent phase, 9, 103 
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Malaria parasite, life-history, 1 
Mannaberg's classification 

of, 50 
Morphological distinc

tions between, 50 
morphology, 1 
mosquito cycle, 10 

periodicity effects of 
physiological rhythm, 101 
postponing, 101 
quartan (see Quartan) 
(piotidian (see Quotidian) 

• spores, 7 
structure, 7 
Table of characters of, 86 

• tertian (see Tertian) 
three phases, 6 
transference to the human 

host, 27 
• variation in life-span of, 

101 
periodicity, Lessons from 
author's theory of, 104 
in diagnosis, 100, 120 

permanent psychical disturb
ance, 75 

pernicious attacks, algide, 76 
diagnosis from apo

plexy, 129 
, from cholera,129 

• — — from croupous 
pneumonia, 130 

from dysentery, 
129 

from heat stroke, 
129 

from puerperal 
fever, 129 

microscopical ex
amination, 129 

• phagocytosis in spleen, 92 
physiological depression fa

vouring, 120 
pigment, 84, 90 

compared with other pig
ments, 92 
explanation, 94 
in cerebral capillaries, 75 
nature of, Source of, 91 
ochre or yellow, 94, 95, 90, 

108, 109, 110 
Chemical properties 

of, 95, 111 
not peculiar to 

malaria, 94, 95 
•—— plasmodium (see also Plas

modium), 122. 510 
polycholia, 95 
post-mortem, 75, S9 
prophylactic use of methylene 

blue, 148 
• prophylactics, 148 

precautions, 147 
pyrogenetic agent, 100 

Malaria, quartan parasite (see 
Quartan) 

Quinine in, 131 
• amblyopia, 133 

and arsenic as prophy
lactics, 147 
deafness, 133 
form in which to ad

minister, 133 
hypodermic injections of, 

134 
in pregnancy, 133 
in puerperal state, 133 
intravenous injection of, 

137 
milk as a vehicle for, 134 
mode of action of, 137 
precautions, 136 
solubility and equivalent 

value of salts of, 135 
test, 125 
tetanus, 136 
toxic effects, 132 
ways of exhibiting, 131 
when and in what doses 

to give in ordinary cases, 
131 
urticaria, 133 

relapses, 113 
resting phase, 120 
rigor, 57, 101 

haemoglobin dissolving 
substance freed, 97 

sequelae, 112 
size and shape of blood cor

puscles, 97 
Spleen in, 90 
splenic abscesses, 110 

enlargement, 109 
leukaemia, 112 
tumour in district in

dicative of endemieity, 109 
liability to rupture, 

109 
—• to spontaneous 

rupture, 110 
tumours, localised haemor

rhages, 110 
spontaneous recovery, 102 
sudden delirium, 75 
syncopal attack, 77 
Terms employed in, 56 
tertian parasite (see Tertian) 
toxin, 57, 58, 100 

Celli's experiments with, 
100 

treatment, 131 
by Warburg's tincture, 

137 
of bilious remittent, 138 
of dysenteric attacks, 140 
of grave fever, 138 
of hyperpyrexia, 189 
of splenic tumour, 143 
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Malaria, treatment with drugs, 142 j 
— with phenoeol fiedro-

eliloride, 1-13 
Watchmen expedition, 118 

• with syphilitie and tubercular 
disease, 112 

Male garnet,.c\ te, 5'.e 
Malla fever, 200 

a-tiology, 210 
agglutinating reaction, 

212 
and malaria. 209 
and sepsis, 20:1 

• and typhoid, 207 
behaviour of the tempera

ture', 208 
But and L a m b on prog

nosis, 212 
definition, 2(t0 
diagnosis, 212, 213 

from typhoid, 212 
• geographical distribution, 

206 
history, 207 
immunity, 211 
incubation period, 210 
influence of age and ic.si-

dence, 210 
of season, 211 
of social conditions, 

211 
inoculation of man, 210 

of other animals, 2lo 
local causes. 211 
M ierocoecns mclitoisis, 

200. 210, 244 
not infectious, 211 

• pains. 208 
pathological anatomy anel 

pathology, 209 
rheumatic-like affections, 

2118 

scquehe, mortality and 
tepes, 209 
serum test, 212 
spleen. 20(1 
symptoms, 207 
treatment. 213 

dietetic, 214 
precautions, 213 

- purges, 218 
quinine, 212 

-salicylates. 213 
- sponging, 213 

Mini fever, 20 
Mediterranean fever, 2u0 
Megalocvtcs. 59. 37 
Vle'tsclmikotl' on the phagocytic 

action,of lymphocyte's. 11 
Micrngametes (tlagella), 27 
Miller's anaemia. 581 
Mixed leprosy, 437 
Monilethrix. 08,7 
ilonilia, 034 

j Mosquito (see Mnhiriti) 
Vb .iintain lover, 409 
Mozambique ulcer. 007 
M,i:,,i vomit;,-!,,, Larvae of, 003 
Mycetoma, 014 
—--atrophy of kg. 018 

black variety, 019, 022 
black giains, 022 

— Kanthack on fungus, 
023 

('arter upon, 014, 015 
— - classification, 01'3 

Cunningham on the endarter
itis.'. '.-24 
— on the fungus, 02 t 

definition, 014 
.lis, barge from sinuses, CIS 
endarteritis obliterans, 02o 
enlargement of foot, 018 
histology, pathology, and 

a-tiology, 020 
history a n d geographical distri

bution, 01 1 
I Kanthack on tissue changes, 

021 
on pigment, 021 

like actinomyces, 010, 021 
melanoid variety, 013 
microscopical anatomy, d-Ju 
mode of entrance of fungus, 

025 
morbid anatomy, 619 

— neit'tfrtiin. 022 
— ochroid. 019. 022 

onset, 010 
particles in discharge. 010 
pathological significance of 

fungus. 021 
reasons against identity, 028 

in favour of identity, 023 
— red variety, 019 

relationship of the white to 
the black variety, 023 

- - sinuses, ('.17 
- symptoms, 010 

— treatment, 025 
by amputation, 025 

- white variety. Cl'.t, 020 
cultivation, 022 
ray fungus, 021 

Myiasis, 041 
Myxopods. 87 

Xak'ra, 218 
Nasha lexer, 215, 218 

a-tiology, 218 
Roy and Lose on, 219 

I symptoms, 21s 
treatment. 219 

Nematodes, 575, 597 
Nei ve leprosy, 429 
Nodular lepi mv, 425 
Normal blood, Appearance of, 24 
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Oehromyia anthropophaga, 644 
Oligocythemia, 8S 
Oriental sore, 476 

a-tiology, 478 
characters of ulcer, 477 
definition, 476 
duration, 477 

. geographical and seasonal 
distribution, 470 
histology, 47S 
inoculation by Jews of 

Bagdad, 479 
. Micro-organism of, by 

Cunningham, 478 
by Riehl, 4,7-S 

. parasite probabT] con
veyed by flies, 479 

Sanitary improvements 
in, 477 
Situation of, 478 

. Symptoms of, 477 
treatment, 479 

Ornithodorus moubata, 040 
Daniels on symptoms, 047 

. Dowson on symptoms, 017 
geography, 048 
habits, 048 
Kirk on symptoms, 040 

Oroya Fever, 409 
Ovals, 48 
O.eyuris vermicularis, 575 

Parangi, 455, 456 
Farasites, endocorpuscular, of lower 

animals, 4 
of the circulatory and lymph

atic systems, 4S0 
of the connective tissue, 551 
of the liver, 570 
of the lungs, 507 

Pemphigus contagiosus, 011 
ictiolosy and patlieih-.gy, 

013 
definition, Oil 
diagnosis from chicken-

pox, 013 
from ringworm, 013 

geographical distribution, 
011 
inoculatiein experiments, 

012 
like impetigo contagiosa, 

012 
morbid process, 012 
situation, 012 
symptoms, 612 
treatment, 013 

leprosus, 430 
Pencillium, 634 
Pentastomum constricluni, 573 

encysted in the liver, 573 
larval form, 574 

Perforating ulcer, leprous, 430 

Periodicity eif fever in liver abscess, 
120 

Periplaneta oriental is, 001 
Pernicious attacks, Clinical forms 

of, 70 
Comatose, 73 

Pe'stis, 107 
ambulans, 1S3, 184 
siderans, 183 

death, 1S3 
I'hagocytes, 92, 103 
Phagocytosis, 40 
Pieelra, 636 

distribution, 630 
microscopically, 036 
symptoms, 030 
treatment, 637 

Pigment, Movements of, 17, 18 
Pigmented body, 3S 

leucocyte, 40 
source of the pigment, 92 

lymphocytes, 41 
Pigment dot, 92 
Pinta, 032 

e-aused by various fungi, 034 
I definition, 032 
j diagnosis, 034 
I epiphytes, 035 

geographical distribution, 032 
mycelium, 034 
pathology, 034 
spores, 034 
symptoms, 035 
treatment, 030 
types of disease, 035 

I'ieoioiwi. bigeminal!,, 4, 29, 85, 014 
Plague, bacillus test, 187 

i culture characters, 171 
physical characters, 170 

' brain in, 185 
I cutaneous luemorrhages, 1st 
1 destruction of vermin, ISs 

in anticipation, 130 
diagnosis, 180 

— diffusion by railways, isd 
disinfection of fabrics, 188 

1 general sanitation, 139 
luemorrhages, 185 

1 Hallkine's inoculations, 191 
I immunisation of horses, 194 

of rabbits, 193 
in Africa, 108 
in America, 109 
in Australia, 109 
in China, 109 
in community, 188 
in England, 108 
in India, 10S 
inspection of the dead, 189 
killing of bacilli, 188 
Lustig's injections, 192 
leather gloves, 191 
mortality, 184 

| of Justinian, 168 
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Plague, pathological anatomy and 
pathology, 184 

- — fiu.st - mortem muscular eon-
tractions, 185 

kidneys, 185 
liver, 1 s5 
lymphatics, R o 
spleen, 185 

prophylaxis, ls7 
peisonal, pjo 

quarantine, 187 
for convalescents, 187 
from an infected place, 187 

segregation of "contacts," 189 
of "suspects," 18(t 

• serum therapy, J03 
treatment, 192 

of the dead,188 
wounds, 190 

Plasmodium as a means of diag-
ne,sis, 45 

malarial, ], 2 
histology, 3 
zoological affinities, 3 

Pneumonic plague, 183 
liangerous, 185 
symptoms, ls."> 

Ponos, 412 
complications, 412 

— f.-ver, 412 
like infantile biliary cirrhosis. 

412 
onset, 412 

• pathological anatomy and 
pathology, 412, 

post-mortem, 413 
symptoms, 412 
ticatnielit .413 

Preparation of film of malarial 
blood, Author's method, 45 

Mael 1's 
method, 15 

Prickly heat, 6(14 
— eruption, 00.5 

I'carse on, 004 
treatment, 00.5 

Primitive bodies of Plehn, 10 
Proteosoma, 4, 5, 21, 22, 2,, 29, 51, 

122 
Proteus, 333 
Protozoa. 15, 324 

in liver pus, 394 
P.-ilosis, 353 

linguae, 3-53, 
Tulex irrilttiis, 038 

penetealis, 037 
Pyu'iuie abscess, 395 

Quartan ague. 50, 50 
chart, id 

infection, 8,, 
. parasite, Absence of, in Cal

cutta, 00 

| Quartan paiasite, common in 
Madras, 00 

I ill M0ITaI.fi>]]. ,C0 
| compared with tertian, 59 

daisy form, 59 
I). geneiation ..f, 59 

| fever, 00 
in England, 00 
in Europe, 00 

— geographical distribution, 
00 
spheres, 59 
sporooj te, 59 

Quartana duplex, ,52 
triplex, 52 

Quinine amblyopia, 74 
diagnosis from malarial, 

74 
Bearing of, on microscopical 

diagnosis, 44 
Quotidian ague, ,50 

- flagellated form, 59 
— inl'cct ion, 58 
- parasite, 58 

pigmented, 58 
unpiginented, 58 

periodicity, Value of, 120 
- -- pigment granule's, 59 

spores, 58 
— - sporulating parasite, 58 

l'.ecurrenf lia'n.oglobinui'ic fever 
chart, 81 

Relapses. 1.84 
Remittent fever, 22i; 
Remittents. 51, 70. 71, 125 
Residual bodies, 28 
Ploihtlnn, mei inteAiiii'lc, 251. 594 

filariform larva. 590 
geographical distribution, 

5'30 
- rhahdtl.il' forms, .'.97 
- treatment, 597 

Rhabdoiiennasis, 59 t 
Hhi/iicei'litilns snntiuiiit „s, 01 1 
Rigor s'a.'c, 59, 53, 02,. 09 
Ringer, excretion of urea in tnnlaiial 

i'e\er, 55 
Roinaiiowskv's staining method, 4 >, 

48 
Rosette body, 27, 2.8. 59 
Ross, elisi-oveiies in malaria, 21 

on e\.-t!agelial;on, 19 

Sand fleas, 0.37 
Sci ewworin. 0 11 

chaiaebu s, 042 
digs, 041 
habits, 0-11 
treatment. 043 

S"i iousness of malarial attacks, 78 
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Serpiginous ulceration of the geni
tals, 471 

Shima mushi, 215 
Ship beriberi, 262 

malaria, 114 
Single-laver zone, 36, 38 
Siriasis, 229, 234 

aetiology, 235 
cause of eleath, 239 
convalescence, 239 
definition, 234 
diagnosis, 240 

from malaria, 240 
from pontine haemorrhage, 
240 

geographical distribution, 234 
high fever, 239 
hyperpyrexia, 241 
morbid anatomy, 239 
mortality, 239 
nervous distribution, 239 
nomenclature, 234 
pathology, 240 
post mortem, 239 
prodromata, 237 
Sambon on, 236 
symptoms, 237 
theories of solar heat, 236 
treatment, 240 
Wood on symptoms, 237 

Skin diseases, 604 
caused by animals, 037 

by bacteria, 000 
— non-specific, 004 

Sleeping sickness of the C^ongo, 2S0 
aetiology, 285 
and beriberi, 280 
and Filaria perstans, 280 
convulsions, 282 
definition, 280 
diagnosis, 280 
duration, 284 
enlargement of the lym

phatics, 284 
geographical distribution. 

280, 281 
increasing somnolence, 

282 
intensely itchy papulo

vesicular eruption, 284 
— Mott on pathology, 8s5 

onset, 281 
pathological anatejiny. 

284 
symptoms, 281 
transverse section o| 

vessel, 285 
treatment, 286 
wasting, 282 

Spent pigments, 48 
Spermophilns gultatus, 299 
Spheres, 16, 37, 40, 48 

Hyaline granular, 17 
Spleen in malarial fever, 55 

Spores, 103 
Sporozoa, 1, 3 
Sporozoites, 20, 27, 29 
.Sporulating body, 57 
Spring tertian, 01 
Sprue, 353 

a chronic ontcro-colitis, 354 
aetiology, 354 
author's view of pathology, 362 

• and Amceba coli, 354 
and llhabdoncma intestinale, 

354 
clothing and general manage

ment, 367 
death, 358 
definition, 353 
diagnosis, 362 

from syphilis, 362 
diarrhoea, 357 

acute, 357 
chronic, 357 

drugs, 367 
Begg on santonin, 368 
cai bonate of lime, 30X 
for painful mouth, 30S 

dyspepsia, 350 
gastric eases, 359 
geographical distribution, 353 
history, e'oeirsc and termina

tion, 357 
hyperactivity of digestive 
glands, 301 

incomplete, 359 
intestinal atrophy, 859 

cases, 359 
latency, 354 
like syphilis, 354 
mesenteric glands, 301 
morbid anatomy, 300 
mouth lesions, 355 
nomenclature, 353 
pathology, 301 
post-mortem, 800 

• chronic catarrhal 
changes, 302 

of alimentary canal, 
300 

of pancreas, 360 
— prognosis, 302 

— protopathic, 357 
— secondary to acute entero

colitis, 358 
- - to dysentery, 358 

seed iems of bowel, 30U 
— stools, 357 
— svinptoms, 355 

of typical case, 355 
Three; principal, 355 
variability, 355 

tendency to relapse, 353 
termination, 353 
tongue, 355, 356 
treatment, 362 

by milk cure, 36 
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Spine, treatment by nutrient ene-
malaand supp .sitoi n-s, :-;oo 
by Salisbury cure, 30i; 

— — by Salisbury cure, Dura
tion ot, 30,0 

— - clothing, 305 
- I >i nation of, 301 
early and thorough, 302 
Effects of. 303 
111 bed, 303 
of inadequate assimila

tion, 5,0,5 
of persisting sv in),loins, 

304 
of relapses, 504 
other ways of giving milk, 

305 
— with meat and warm 

water, 811(1 
with meat juice and 

underdone meat, 80,5 
— types, 557 

vomiting, 557 
when to send the patient to 

Europe, 307 
without diarrh.ea, 359 

Spruw, 353 
Staineel tertian rosettes, 47 
Staining of malarial blood, 44 

the flagellated body, 47 
Stains for blood films, 45 
ritaph ijlocnccus, 395 

r Mints, 324 
aureus, 324 

State of Chinese cities, 222 
Sterile bodies, 42 
Streptococci in elysentery, 334 
streptococcus, 395 
Slrcptothri.e madurcr, 022 
Strongylus subtilis, 597 

eggs, 597 
Successful mieroseeepical prepara

tion, Characters of, 30 
Sun stroke, 221. 

• traumatism, 230, 282 
morbid anatoni.v. 233 
pathogenesis, 235 
sequeht, 233 
sudden death, 252 

. treatment, 233 
types of cases, 232 

Syncopal heat stroke, 281 
Syphilis and leprosy, 442 
Syringo-myelia, 441, 442 

Tten ia darailien, 001 
leliitioeneeus, 599 
inadoiitisriii-iciisis, 000, 0,91 

. 'intermediate host, the 
cockroach, 001 

murine, COO 
nana, 000 

cysticereus, 600 

'To;, in nit mi, geographical distribu
tion, 1.mi 
Grassi on intermediate 

host, 009 
ova, 009 

- s.,,,in„t„, 599 
1.0Iiian, 593 

I amp,in, 0 17 
1 '"inperaturc of malarial fever, 53, 54 
Tcrt 1 an ague, 5o, 50 

- a n d quartan parasites period. 
icily, Value of, 120 

— paiasite, hypertrophy of cor
puscles, 02 
pigment, t'>2, 08 
rosette, 03 
segmentation, 03 
spores, 03 

- sporoi'ytc. 03 
— staim-d, 40 

Tcrtiana duplex, 52 
Texas cattle fever, 4,29. 044 
Thayer's observations on plasmo

dium, 43 
Thermic fever, 234 
Tick fever, 047 
Tinea imbricata, 028 

Baker on distribution, 029 
cause a lepidophytoii, 

028, 031 
trichophyton, 028, 

081 
definition, 028 
diagnosis, 031 

— fungus, 030 
geographical distribution, 

029 
prophylaxis, 031 
symptoms, 029 
treatment, 03t 

Toxin of plasmodium malaria?, 56 
Travelling vermicula, 22, 24 
Treatment of bilious remittent, I85 

of luemoglobinuric fever, 14o 
• Bastianelli's 

rules, 141 
Koch's experi

ence, 140 
Trematoeles, 598 
Trichocephalus dispar, 259, 207, 575, 

577, 578 
characters of ova, 575 
ova, 575, 578 

Trichomycosis nodosa, 037 
Triediorexis nodosa, 057 
Treepieal abscess, 8,95 

diarrhoea, 352 
liver, 369 

and hepat it is, 370, 373 
associated with dysentery 
373 
Carlsbad treatment, 373 
• causes, 309 
chronic, 372 
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Tropical liver, diet, 372 
First stage of, 870 
in Europeans, 369 
Second stage of, 370 

• treatment, :->7l 
sloughing phagedena, 606 

aetiology, 007 
definition, 606 
• geographical distri

bution, 606 
symptoms, 607 

• treatment, 60S 
• typhoid, 215 

Trypanosoma, 138 
Timnel disease, 5S1 
Tuntun, 581 
Twin crescents, 15 
Types of crescent body, 14 

of plasmodia, 49 
Typho-malarial fever, 129, 215, 

225 
clinical diagnosis, 227 

• diagnosis, 227 
dormant malaria, 226 

• meaning of term, 225 
• • Microscope in, 227 

not specific, 225 
• prognosis and man

agement, 228 
Quinine in, 129, 226 
Serum test in, 227 

• symptoms, 226 
• types of cases, 227 

Typhoid fever in the tropics, 221 
aetiology, 222 
and malaria, 222 

• artificial immu
nisation, 224 

• artificial immu
nisation, statistics, 225 

geographical dis
tribution, 223 

— native immu
nity, 223 

Ulcerating granuloma of the 
pudenela, 471 
Advance of, 471 

- — aetiology, 474 
age and sex, 471 
diagnosis, 474 

from malignant 
ulcers, 474 

syphilitic ulcers, 
474 
geographical distribution, 

471 
histology, 473 
in male and female, 472,473 
onset, 471 
symptoms, 471 
treatment, 475 

Ulcerating granuloma of the pu
d e n d a , t r e a t m e n t by 
Conyers, 475 

Unelassed fevers of the tropics, 244 
Urea in malarial fever, 55 
Urethral fever, 128 

from lyn-phangitis, 12S 
• Mediterranean fever, 
128 

post-malarial fever, 
128 

tuberculous disease, 
128 

Urine in ague, 55 

Vacuoles, 42 
distinguished from plas

modia, 39 
Varicose groin glands, 504 
Verruga, 464 
• peruana, 46S 

eruption, 568 
geographical distribution, 

408, 409 
in domestic animals, 409 
initial fever, 468 
like malaria, 408 
like yaws, 408 
spontaneous haemorrhage, 
40S 
treatment, 470 
tumours of mucous sur

faces, 469 
Vc-neo-salivary gland, 26, 27 
Ver du Cayor, 644 

. larvae, 644 
macaque, 643 

' ('ggs, 643 
larva, 643 

Vitiligo, 441 

Washerman's itch, 625 
Widal's serum test, 228 

Yaw, the, 457 
characteristics of typical, 457 
Involution of, 460 
Nicholls on, 457 
not sensitive, 460 

Yaws, 455, 457, 458 
aetiology, 464 
age, sex, occupation, race, 464 
and lupus vulgaris, 463 
Cliarlouis on first lesion, 450 
concurrent syphilis, 402 
contagion and heredity, 464 
contrast with syphilis, 405 
definition, 455 
diagnosis, 465 
distribution, 461 
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Yaws dotation and recurrence, 101 
eruption, 457 

— evolution of large yaws, 159 
foot, 4>0 
general health, 402 

• geographical distribution, 455 
— meiibat ion, 450 

initial fever, 450 
local treatment, 407 

• niorbiel anatomy and path
ology, 40 5 

mortality, 403 
Ni.-holls'oii. 450, 157 

• nomenelatuie of West Indian. 
401 

onychia, 400 
Paulet em first lesion, 450 

. persistent, 402 
prevalence in Fiji, 455 
prophylaxis, 400 
question of primary sore, 403 

sequehe, 402 
relationship to syphilis, 402, 

-105 
— stage of furfuraceous desqua

mation, 4.57 
symptoms, 450 
treatment, 400 

with drugs, 407 
tumours on the skin, 405 
ulceration, 400 

Yellow fever, 149 
— • a place disease, 152 

a ship disease, 151 
retiology, 150 
Bacillus itieroitles, 150 
black vomit, 159 
cases in Fiance anel 

England, 149 
causes of endemicity, 153 
clump reaction, 102 
conditions of soil re

quired, 157 
convalescence, 159 
dampness favours, 151 

. death, 159 
definition, 149 
diagnosis, 102 

_ from bilious remit
tent, R',2 

from ha-moglobinuric 
fever, 102 
effects of latitude, 153 
eruptions, 158 

. follows the line of com
munication, 151 
frost stops epidemic, 1-51 
- geographical distribution, 
149 

—limits, Reasons for, 
150 
germ, 154 

__ Bacillus ieteroides of 
Sanarelli, 151, 150 

Yellow fever germ, clump icaetion. 
155, 102 

e/enicn: o* l-'reire, 154 
cultures, 155 

—injected into ani
mals, 155 

into nidi, 155 
— stained, 1.55 

Sternberg on, 1-54 
'/'<-,'raoenusjehr'n flnva 

of Finlay, 154 
germs portable in fomites 

and merchandise, 152 
-require interme

diary nidus, 150 
ha-inorihage, 159 
icterus of the sclera*, 158 
immunity acquired by 

prolonged residence or 
previous attack, 158 
incubation period, 153 

- influence of atmospheric 
temperature, 150 
— initial fever, 1 50 

— in the intemperate, 100 
man-of-war disinfection, 

1>.5 
pathological anatomy, 101 

blood, 101' 
brain, 101 
intestines, 101 
kidneys, 102 

of skin, 101 
stomach, 101 

period of calm, 150, 157, 
159 

of reaction, 156 
post-mortem, 155, 159 
prevention of the spread 

to the East, 100 
prognosis and mortality, 

100 
prophylaxis, 104 

by sanitation, 105 
race as influencing sus

ceptibility, 153 
relapse, 100 
rigor, 150 
Sanarelli on immunisa

tion, 155 
• - S inarelli's serum. 100 

- - se..,ndary t.-\ er, loo 
ship disinfection, 105 

— sometimes epieleinic, 152 
stage of depression, 158 

reaction, 159 
Sternberg on the temper. 

attire, 100 
symptoms, 156 
termination. 100 
treatment, 102 

by feeding, 103 
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Yellow fever, treatment by nutrient 
enemata, 164 

by stimulants, 163 
of returning appetite, 

164 
of vomiting, 163 
Sternberg's, 104 
with antipyretics, 

103 
with baths, 163 

urea, 158 
urine, 158 
usually a sea-coast dis

ease, 151 

Yellow fever virus latent, 154 

Zone of free haemoglobin. 37 
Diagnostic value 

of, 40 
heapeel-up corpuscles, 36, 

39 
rouleaux, 37, 39 
scattered corpuscles, 36 

Zygote, 28 
stage, Growth and changes 

during, 25 
Zygotoblasts, 28 
Zygotomeres, 28 
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Diseases of the Tongue. By H. T. Butun, 
F.R.C.S., D.C.L., Surgeon to St. Bartholomew's Hospital, and 

Walter G. Spencer, M.S., M.B. Lond., F.R.C.S., Surgeon to 
Westminster Hospital. With Chromo Plates and Engravings. New 
and Revised Edition. 21s. 

Diseases of the Rectum and Anus'. 
By Charles B. Ball, Hon. FR.C.S. Enur., M.Ch. Dublin, 
F.R.C.S.I., Surgeon and CI nical Teacher at Sir P. Dun's Hospital, 
and Regius Professor of Surgery, University ot Dublin. With 
Chromo Plates and 61 Engravings. Second Eaiiion. Us. 

" As a full, clear, and trustworthy description of the diseases which It deals with, it is 
certainly second to none In the language. The author Is evidently well read in the 
literature of the subject, and has nowhere failed to describe what Is best up to date. The 
mode] of what such a work sto lid be."—BristolMedico-Chirurgical journal. 

Diseases Of the Breast. By Thomas Bryant, 
F.B.C.S., Surgeon to, and Lecturer on Surcery at, Guy's 
H ••-pital. With 8 Chromo Plates and numerous Engravings. 9s. 

"Mr. Bryant is so well known, both as an author and a surgeon, that we are absolved 
from the necessity of speaking fully or critically of his work."—The Lancet. 

Syphilis. By Jonathan Hutchinson, F.R.S., F.R.C.S., 
Consulting Surgeon to the London Hospital and to the Royal 
London Ophthalmic Hospital. With 8 Chromo Plates. Seventh 
Thousand 9s. 

"The student, no matter what maybe his age, will find In this compact treati: 
valuable presentation of a vastly Important subject. W e know of no better or 
comprehensive treatise on syphilis."—Medical News, Philadelphia. 

rlagUe I How to Recognise, Prevent, and Treat. By James 
Cantlie, M.A., M.B. Aberd., F.R.C.S. Illustrated. Price 
Is. (id. net. 

Insanity and Allied Neuroses. By 
George H. Savage, M.D., Medical Superintendent and Resident 
Physician to Bethlem Royal Hospital, and Lecturer on Mental 
Diseases at Guy's Hospital. With numerous Illustrations. Eighth 
Thousand. 9s. 

" Dr. Savage's grouping of insanity Is practical and convenient, and the observations 
on each group are acute, extensive, and well arranged."—The Lancet. 

CHniCal MethodS : A Guide to the Practical Study 
of Medicine Py Robert Hutchison, M.D., M.R.C.P., Demm-
strator in Physiology, I on^on Hospital Medical College ; and 

Harry Rainy, M.A., F.R.C.P. Ed., F.R.S.E., Uni.ersity Tutor 
in Clin'cal Medicine, Boyal Infirmary, Edinburgh. With 15-1 
Illustrations and 8 Coloured Plates. New Edition, revised and 
enlarged. 10s. fid. 

" It is fresh, terse, thoroughly up to date, aud obviously the result of much practical 
experience in teaching on ihe part of both authors. An a undance of good material 
is crowded it to the volume, and the standard of accuracy maintained is very high. 
W e have verv littie doubt that this book will rapidly win for itself a large measure of 
success."—The Lancet. 

Gout, Its Pathology and Treatment. 
By Arthur P. Luff M.D. Lond., B.Sc, F.R.C.P. Crown 8vo. 
256 pages, 5s. 

* 



Manuals for Students and Practitioners of Medicine {contd.). 

D i s e a s e s Of t h e E a r , By A. Marmaduke Sheild, 
M.B. Cantab., F.R.C.S. Eng. With 4 Coloured Plates and 

34 Woodcut Illustrations. lOs fid. 
" This compact and handy little work contains practically all that is required by the 

student or the general practitioner in the way of a guide to the diagnosis and treatment 
Df diseases of the ear."—British Medical Journal. 

•Sood in Health and Disease. B> 
I. Bumey Yeo, M.D., F.R.C.P., Professor of the Principles and 

Practiceoi Medicine in King's College. Ninth Thousand. lOs. fid. 

" We think that Dr. Yeo is to be congratulated on having accomplished his desire ; 
we became nure and more favourably impressed with the work as we w„nl through the 
various cnapters, and we have no doubt that it will attain, as it deserves, a great success." 
— The Lancet. 

MANUALS FOR 

Students of Medicine 
Published by CASSELL & COMPANY. 

Elements of Histology. sy E. Kiein, M.D., 
•fmtf F.R.S., Lecturer on General Anatomy and Physiology in the 
r " Medical School of St. Bartholomew's Hospital, London; and J. S. 

Etlkins, M.A., M.B., Joint Lecturer and Demonstrator of Physio
logy in the Aledical School of St. Bartholomew's Hospital, London. 
Revised and Enlarged Edition, with 296 Illustrations. 7s. *><t. 

" A work which must of necessity command a universal success, tt is just exactly 
what has long been a desideratum among students. '—Medical Press and Circular. 

Hygiene and Public Health. By B. 
Arthur Whitelegge, M.D., B.Sc. iLond., D.P.H. Camb., 

Medical Officer ot Health to the West Hiding County Council. 
With 23 Illustrations. Eighth Thousand. 7s, fill. 

•Tt is In every way perfectly reliable, and in accordance with the most recently 
acquired knowledge."—British Medical Journal. 

Elements of Surgical Pathology. 
By A. J. Pepper, M.S., M.B., F.R.C.S. Surgeon and Teacner of 

Practical Suigery at St. Mary s Hospital. Illustrated with 99 En
gravings. Fourth Edition, rewritten and enlarged. 8s. fid. 

" A student engaged In surgical work will find Mr. Pepper s ' Surgical Pathology ' to 
be an invaluable guide, leading him on to that correct comprehension of the duties of a 
practical and scientific surgeon which is tbe groundwork of the highest type of British 
Surgery."—British Medical Journal. 

Clinical Chemistry BYchanesH.Raife, M.D.( 
F.R.C.P., Physician at the London Hospital. With numerous 

Engravings. 5s. 

" The volume deals with a subject of great and Increasing Importance, which does 
not generally receive so much attention from students as it deserves. The text is concise 
and lucid, the chemical processes are stated in chemical formulae, and wherever they 
could aid the reader suitable Illustrations have been introduced."—The Lancet. 



Manuals for Students of Medicine {continued). 

H u m a n Physiology. py Henry power, M.B., 
F.R.C.S., late Examiner in Physiology, Royal College of Surgeons 
of England. Fourth and Enlarged Edition. 78. Hd. 

The author has brought to the elucidation of his subject the knowledge gained by 
many years of teaching and examining, and has communicated his thoughts In easy, clear, 
and forcible language, so that the work is entirely brought within the compass of every j 
student. It supplies a want that has long been felt."—The Lancet. 

Materia Medica and Therapeutics. 
By J. Mitchell Bruce, M.D., F.R.C.P., Lecturer on Materia 
Medica at Charing Cross Medical School, and Physician to the 
Hospital. A full account of the many important drugs contained 
in the Addendum to the British Pharmacopoeia, recently issued, 
will be found in the Fortieth Thousand. 7s. 6d. 

" We welcome Its appearance with much pleasure, and feel sure that It will be 
received on all sides with that favour which It richly deserves."—British Medical 
Journal, 

A Manual of Chemistry : inorganic and 
Organic, with an Introduction to the Study of Chemistry. For the 
Use of Students of Medicine. By Arthur P. Luff, M.D., B.SC. 

Lond., F.R.C.P.; and Frederic James M. Page, B.Sc. Lond., 
F.I.C. With numerous Engravings. Eew ana Revised Eaition. 
7s. dd. 

"The work Is one which may be confidently recommended to the student of 
chemistry."—Hospital Gazette. 

Elements of Surgical Diagnosis: iP 
Manual for the Wards. By A. Pearce Gould, 

M.S., M.B., F.R.C.S., Sureeon to, and Lecturer on Surgery at, the 
Miadlesex Hospital. New Edition, Revised and Enlarged. 7s. Gd. 
(In preparaiion.) 

Comparative Anatomy and Physio
logy. By F. Jeffrey Bell, M.A., Professor of Comparative 

Anatomy at King's College. With 229 Engravings. 7s. (id. 

" The book has evidently been prepared with very great care and accuracy, and is 
well up to date. The woodcuts are abundant and good."—Alhenaum. 

Physiological PhysiCS. By J. McGregor-
Robertson, M.A., M.B., Muirhead Demonstrator of Physiology, 
University of Glasgow. With 219 Engravings. 7a. Gd. 

" Mr. McGregor-Robertson has done the student the greatest service in collecting 
together in a handy volume descriptions of the experiments usually performed, and of 
the apparatus concerned In performing them."— The Lancet. 

First Lines in Midwifery, A Guide to 
Attendance on Natural Labour. By G. E. Herman, M.B. Lond., 
F.R.C.P., F.R.C.S., Obstetric Physician ano Lecturer on Midwifery, 
London Hospital. With 81 Illustrations. Revised Edition. 6s. 

"This manual is of considerable merit, and Is likely to prove highly popular In 
London schools and lying-in hospitals."—British Medical Journal. 



Works by Cassell & Company. 

.Manual of Military Ophthalmology. 
I. For the Use of Medical Officers of the Horn-, Indian, and « olonial 
I Service. By M T YaiT, F.R.C.S.I., Major Royal Army Medical 
I Corps ; Fellow Medical Society of London. With numerous Illus

trations and Diagrams. «.«*, 

•he Student's Handbook of Surgical 
Operations. By Sir Frederick Treves, K.C.V.O., C.B., 

F.R.C.S. With 94 Illustrations. Eleventh Thousand. 7s. 6d. 

file BOOk Of Health : A Systematic Treatise for the 
i Professional and General Reader upon the Science and the Preser-
( vation of Health. 21s. Roxburgh, 25s. 

Clinical Papers on Surgical Subjects. 
By Herbert W. Page, M.A.. M.C. Cantab., F.R.C.S. Eng., 

Surgeon to St. Mary's Hospital, and Lecturer on burgery at its 
Medical School. 5s. 

AllllalS Of SUrgery- A Monthly Review of Surgical 
Science and Practice. 2t. A subscription of One Guinea, paid in 

advance, will secure the Journal being sent post free for one year. 

iptie PraCtitJOner. A Journal of Practical Medicine. 

\ 

Edited by Malcolm Morris, F.R.C.S. Edin. Monthly, 2s.; 
Yearly Subscription, 21s. Half-Yearly Volume, 15s. 

he Cerebro=Spinal Fluid: ite spontaneous 
Escape from the Nose. By StClair TbomSOn, M.D., etc. 5*. 

1\ Guide to the Instruments and 
Appliances Required in Various Operations. 

By A. W. Mayo Robson, F.R.C.S. 2s. Gd. 

Vaccination Vindicated. Being an Answer to 
the L-ading Anti-Vaccinators. By John C. McVail, M.D., D.P.H. 
Camb. ; President of the Sanitary Association of Scotland, etc. 5s. 

YIedical Handbook of Life Assurance. 
For the use of Medical and other Officers of Companies. By 

James Edward Pollock, M.D., F.R.C.P., and James Cbisbolm 
(Fellow of the Institute of Actuaries, London, and of the Faculty 
of Actuaries, Scotland). Fourth Edition. 7s. Gd. 

ncompatibility and Some of its 
LeSSOnS. By Walter G. Smith, M.D., Ex-President Royal 

College of Physicians, Ireland ; Physician to his Excellency the 
Lord-Lieutenant ; King's Professor of Materia Medica and 
Pharmacy, School of Physic, T.C.D. Is, 



Works by Cassell & Company. 

The Tale of a Field Hospital. BI 
Sir Frederick Treves, K.C.V.O., C.B., F.R.C.S. With 14 Illusl 
trations. Gs, 

Cookery for Common Ailments, jy. 
A Fellow of the Royal College of Physicians, and PhylfU* 
Browne. Limp cloth, is. 

"Cram-full of information, overflowing with helpful detail and invaluable advice."— 
Pall Mall Gazette. 

HandbOOk Of Nursing for the Home and for the 
Hospital. _ By Catherine J. W o o d , Lady Superintendent of 
the Hospital for Sick Children, Great Ormond Street. Twenty-
first Thousand. Is. Gd. ; cloth, 2s. 

" A book which every mother of a family ought to have, as well as every nurse 
under training."—Guardian. 

The Practical Nursing of Infants 
and Children. By Frank Cole Madden, M.B., B.S. Melb., 
F.R.C.S. 288 pp., crown 8vo. 3s. Gd. 

Advice to Women on the Care of 
their Health, Before, During, and After 
Confinement. By Florence stacpoole, Dipiomeê l 
the London Obstetrical Society, etc. etc. hew and Emarged 
Edition, 2s. 

"Ts written very sensibly, and with no affectation of superior knowledge, but simply 
and directly to meet obvious wants in private home nursing."— Glasgo-w Herald. 

Our Sick and How to Take Care of 
T h e m ; or, Plain Teaching on Sick Nursing at Home. By 
Florence StacpOOle. Fourth Edition. Paper covers, Is.; or 
cloth, Is. Gd. 

" Well written and very much to the point. The book will be valuable to anyone 
called upon to perform the responsible and arduous duty ot nursing the sick."—British 
Medical Journal. 

An Address in School Hygiene. By 
Clement Dukes, M.D. is. ^ 

CASSELL & COMPANY'S COMPLETE CATALOGUE, con
taining particulars of upwards of One Thousand Volumes 
including Bibles and Religious Works, Illustrated and 
Fine Art Volumes, Children's Books, Dictionaries, 
Educational Works, History, Natural History, Household 
and Domestic Treatises, Science, Travels, &c, together 
with a Synopsis of their numerous Illustrated Serial 
Publications, sent post free on application. 

CASSELL & COMPANY, LIMITED, LudgaU Hill, London • 
Paris, New York &• Melbourne. 
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