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82 DISEASES OF WARM COUNTRIES

the Danube, and on the coast of the Red Sea (Suakim, Massowa), but it
is probably also widely distributed over the tropical and sub-tropieal
countries of the Bast, where it is still confused with typhoid, remittent
malarial fever and continued fever, or has even been called typho-
malaria. Buchanan describes a form of fever occurring in Indian jails
which exhibits great similarity to Mediterranean fever. Wright and
Smith, by means of the serum diagnosis practised on goldiers who had
returned home, were able to aubstantiate the occurrence of the illness in
northern India. It is probably also endemic in China (Hong Kong) and

America (Puerto Rico).

The form of fover described by Buchanan appeats during the * unhealthy " season.
The fever is not high, may be continuous, remittent, or even intermittent, and lasts ten
to fourteen days. An afebrile interval of about an equal period follows, then fever again
for a week or longer. Three or four relapses are not unusual, so that the illness lasts
ninety or even one hundred and twenty days. The illness runs its conrse almost without
definite symptoms, the spleen being only occasionally enlarged. The appetite remains
good for weeks, and the bodily weight does not diminish quickly. Buchanan has

® evor found malaria parasites in this iliness.

wn
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ETIOLOGY.

Mediterranean fever was formerly regarded as a peculiar form of
typhoid (Wood, Borelli) or a8 & combination of typhoid and malaria
(Maclean, Notter, Milnes). It is only lately that it has been recognised as %
a specific disease, especially after Bruce cucceeded in Malta, in 1887, in
demonstrating a certain micro-organism which may be looked upon as the
genesis of the illness. The micro-organism referred to is a very small
round, or nearly oval, mierococcus of about % » diameter, and which is
often seen united in couples, and sometimes in chains of four. It is
possessed of no spontaneous movement and can be readily stained with
gentian violet and methylene violet, but not by Gram's method. It is
contained in the splecn and liver in great numbers, probably also in other

organs. Dbrace found this micro-organism, which he called micrococcus

melitensis, in twelve out of thirteen cases of Mediterranean fever examined

while cases of typhoid simultaneously examined in Malta never
the typhoid bacillus in cultures; the same micrococcus was confirmed by
Hughes in fourteen cases of Mediterranean fever with a fatal termination.
The micrococcus can be artificially cultured and the disease can be trans-

mitted to animals by pure cultures.
Gordon observed spontaneous movement of the micrococcus melitensis, and by
means of van Frmengem's method of staining (modified), he was able to demonstrate s
lum, more rarely two to four. N
The micrococcus melitensis, which is distingnished by a slow growth, thrives bes
on a nutritive soil, the alkalinity of which is somewhat logs than that of human blood,
40° and 42° and at 18:5° its grow h

and at & temperature of about 37° to 88°% Between :
ceases, and n.E over 42° it dies off, as it does also if kept long ab 15-5°, It withstands

desiccation for some time.

R
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t tome (agar 1 cant.) proved the best nutritive soil for the micrococens
mal%{tr:::mg;? Pla.t'é uultu?aﬂ:m n:iltP:'lmemtu‘.l, but puncture cultures and cultures on
abligue gterilised agar succeeded. In pumcture cultures pearly-white areas round the
pnnnt.ured spot develop after a few days, and small, round, white colonies form along
the line of puncture. After o few weeks the colonies on the surface become larger;
and form rozette-shaped cultures, and along the line of puncture asolid rope of yellowisii=s
brown colour with sarrated processes has developed. ~ After a few months the cultur

ire n tan colour. : g _ ol
MET obI:;uacuMﬁlusd agar, round, slightly raised, smooth, shiny colonies with even
outlines develop after nine or ten da{nﬂnuﬂ. are about the same size 48 small shot No. &
On holdiog the same up to the light the centres of the cultures appear yellowish and thes

—
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perature rises gradually, and generally attains its maximum after several
days. The face, in severe cases, 1s reddened, the patient looks exeited
and complains of tinnitus auriom, Sometimes nose-bleeding occurs at
the onset of the illness. The tongue is at first swollen and thickly
coated, and in severe cases it becomes dry and fissured and bleeds readily
during the further course of the illness ; the gums become relaxed, bleed
easily, and are in & scorbutic condition. The pharynx has frequently
a reddened appearance, and 18 oceasionally ulcerated. The tonsils are
often enlarged. With these E{mptnmﬂ- there is loss of appetite, nausea,
oceasional vomiting, and a feeling of oppression and sensitiveness in the
region of the stomach., The bowels, as & rule, are eonstipated. Occa-
gionally, mostly after errors in diet, diarrhcea sets in, with or without
pain in the eiecal region. The evacuations are dark and of offensive
odour, and sometimes are of similar consistence to those oceurring in
typhoid. The stools at times exhibit a mucous and bloody eomposition.
Occasionally the abdomen is distended with wind, causing gurgling in the
cmeal region. The spleen is enlarged, as also the liver to & less degree,’
and both organs may be gensitive to pressure. gometimes there is slight’
jcterns, and nearly always more OF less severe bronchitis, often accom-
panied by pxpectoration streaked with blood. In rare cases pnenmonia
is observed, which, according to Notter, always has its seab on the left
side and is accompanied by pleurisy. As 2 rule the patients complain
of palpitation in the region of the heart. Generally there is great, it may
even be said profuse, seeretion of sweat, which mostly sets in about 1 o
9 in the morning, and in consequence sudamina always form, more oX
less; the illness has in consequence been designated febris sudoralis. £
skin rash bas never comg under observation. Consciousness is generally
maintained, but sometimes, during the nights especially, slight delirium
gets in.

After from one to three weeks all the symptoms abate, the temperature
gradually falls, and the patient considers himself convalescent. This
improvement, however, is not maintained. After a few days a relapse
sets in, the temperature again rises, the former disorders recur, and
weakness, apathy and smaciation increase, while the complexion assumes
a pale, clay-coloured hue. : -

During the further course of the illness rheumatoid articular affections
are observed, according to Bruce, in about balf the cases. One or IMOUS :
joints become painful and awell, and the skin over the joint 18 reddened.
According to the same author the shoulder, knee, and hip joints are mosk

fr X
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uently attacked, bub sometimes all the joints are affected. Painful
;gl.lings also of the burs® and of the periosteumn are observed. In gout i

gubjects the beginning of the illness may be accompanied by a typical

attack of gout. e
Heura.%gia may develop in almost any part of the body, but sciatica

I
4

especially prone fio oceur. 59 ;
In rarer cases epididymitis and orchitis—generally one-sided—sets

and after a few days again vanish. Mastitis 1s very uncommon.
Oceasionally, also, partial angsthesia or hipermahhasm. particularly
the soles of the feet, have been reported, and, more rarely, paralysis &
atrophy of gingle muscles, guch as the deltoid, the flexors of the f
&e., with the tendon reflexes maintained or even increaged. Moreov
hardness of hearing sometimes oecurs. ‘ _

In later stages of the disease skin eruptions are not uncommon,
guch as erythema, eczema, erythema nodosum (Notter). Occasionally
also purpurs accompanies the ha@morrhages above mentioned eding
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INDIAN NASHA FEVER.

——

At the Indian Medieal Congress of December, 1894, Fernandez'
reported a disease oceurring in India, more particularly in Bengal. 1t is
an acute febrile infectious illness, known there by the name of nasha
fever ; in the North Western Provinces it is called nakra fever, and
elsewhere the disease is designated nakra Jawhur.

According to Fernandez's description, this illness is characterised by a
savere attack of fever lasting several days, initiated by a rigor, and
generally preceded by a peculiar hyperemia of the nasal mucous membrane.
The latter may be red and swollen on one side or both, there is, however,
never any secretion of a muco-purulent nature, and very often also no
pain. Fernandez regards this affection of the nasal mucous membrane as
%, local manifestation of slight cerebral hypersmia.

The fever is mostly remittent, occasionally intermittent, and is accom-
panied by the usual symptoms of fever. Constipation and nausea are
particularly marked. The patients complain of heaf, a fulness in the
head, and severe frontal headache ; they likewise complain of severe
pains in the nape of the neck, the shoulders and the loins. The pains in
the neck are ab times 8o pronounced that they gimulate the pains of
tubercular meningitis. The face is veddened and the pupils eontracted.
Occasionally the fever is accompanied by an exanthem consisting of
small pinkish-red spots, and which seem to occur synchronously with
bronchial symptoms. As to the remaining objective symptoms which the
patients exhibit Fernandez gives no account, and guaa not mention i

there is enlargement of the gpleen or not.

The fever lasts from three to five days, the swelling of the nasal
mucous membrane disappearing simultaneously with the fever. Oces
sionally the swelling of the mucous membrane suddenly vanishes, when
gerious symptoms set in ; the fever increases, delirium and coma supervene,
and death may ensue. Queh a termination, however, is of rare occurrence.

Frequently such attacks are repeated at intervals of a month, & fort-
night, or a week, when a hypertrophy of the mucous membrane of the
nose is apt to develop. _

The etiology and nature of this illness are obscure. (Opinions as to
relation of nasha fever to malaria are, according to Fernandez, divided."
The illness certainly rages in malarial districts, but quinine 15 QUi

'\ Washa fever, the Indian Medical Congress, December 24.99, 1894, Lancet, 1895,
January 5, p. 9.
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JAPANESE RIVER OR FLOOD-FEVER

e —

DEFINITION.

 Biilz (in conjunction with Kawakami) has, under the name of Japanese
River or Flood-fever, described an acute infectious disease with a typical
febrile course. This illness, to which Biilz first directed attention in 1879,
is peculiar to Japan, and occurs endemically in narrowly defined districts
subject to regular floods. It commences with eircumscribed cutaneous
necrosis, which may be accompanied by swelling of the lymphatic glands
with an exanthem on the skin.

The natives call this disease Shima mushi, i.e., jsland insect. It was also first
described by Palm (1878) under this designation.

GEOGRAPHICAL DISTRIBUTION.

The geographical region of the distribution of river fever is, according
to our present knowledge, a remarkably small one. According to Tanaka
it is confined to the bmt%:s of several rivers on the west coast of the principal
island of Japan, which at reqular seasons overfiow. Yuch are the Omono-

awa and Minasegawa in the Akita-Ken (Een signifies district) and the

hinanogawa, Akagawa, Uwonumagawa and Hajadegawa in the Nigata-
Ken. Hven on the banks of these rivers the dicease does not occur along
the whole extent of the flooded district, but only in certain places, and is
completely unknown in the vicinity of other rivers which are equally
subject to yearly floods.

There are no accounts of this illness from other countries.

SYMPTOMATOLOGY.

There are hardly any prodroma in river fever. Should such occur,
however, they consist in uncertain disorders of the general health, low
spirite, giddiness, disinclination to work and bad appetite. ’

General feverish symptoms precede the actual outbreak of the illness
by two or three days. The illness is ushered in by repeated fairly severe
rigors. These are accompanied by violent headaches always localised
in the temples and forehead, palpitation in the temples, loss of appetite,
abnormal sensitiveness to draughts or wind, and also a sensation of weak-
ness that impels the patient to lie down.
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The patients look flushed and feverish, and are often delirious at night,
but always give clear answers to questions. They complain a great deal
during the whole of the illness. Biilz attributes this to general hyper-
wsthesin: in severe cases the museles are sengitive on pressure. There is
frequently hardness of hearing, presumably of & nervous character, and
which is apt to continue during convalescence. The lips are dry, fissured,
and easily bleed. The tongue in serious cases appears dry and coated at
she edges and smooth in the centre, as if polished. It ean only be moved
with difficulty. The gums are in a condition resembling that met with in
seurvy. In serious cases the epigastrium and the left hypochondrium are
somewhat sensitive on pressure. The stool is Gﬂnﬁtip&t&g throughout the
illness, the spleen somewhat enlarged. The cough is sometimes very
violent, coming on in paroxysms, and is harsh and hoarse; the respira-
tion, especially in women and children, is much accelerated. In the
meantime the scab has usually fallen off, and in its place there is a crater-
like ulcer with sharp steep edges and which exudes only a little pus.
The patients perspire freely, and in consequence sometimes exhibit
extensive sudamina. .

About the end of the second week—in mild cases before, in serious
cases later—a marked remission r:nEf fever occurs, and the temperature
returns to normal in the course of a few days; meanwhile there is an
improvement in the condition generally. The patient recovers appetite,
and frequently there is slight diarrhoea; the urine becomes more copious,
and deposit of urates is the rule. The patients generally recover
quickly, but the uleer may take weeks to heal, and the sensitiveness -
of the glands in its vicinity continues even when convalescence is far
advanced : the other glands affected become normal before the fall of
temp-amture. A

This is the course of disease in what we may term typical cases.
Besides these, still milder and more severe forms oceur. In the milder
cases the general symptoms remain in the background, the fever may be
so slight that patients are not obliged to keep their bed, the exanthem is
trifling or entirely absent, the cutaneous necrosis and glandular enlarge- -
ments are, however, always present. The extent of the local affection is
in no way proportionate to the degree of the general condition. The =
largest uleer ever ohserved by Biillz was on the person of an ambulatory
case of the disease. |

In the most serious forms it is more often the complications than the
hyperpyrexia that endanger the patient's life and cause death. Bluchf
complications are parotitis ; copious, sanguineous, tarry stools; serious
nervous symptoms arising during convalescence (coma, mania) ; cardiac
weakness and cedema of the lungs. pr

The average duration of river fever is, in moderately severe cases,
three weeks, it is quite exceptional for the disease to last a month.
Mild cases sometimes only last & week. . _ ;

The mortality is given by Biillz as 15 per cent., while aceording to 2
Tanaka it may be 40 per cent., or even 70 per cent. or more. b

TERARR

e
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PATHOLOGICAL ANATOMY.
The pathological material hitherto available is principally limited to

two post-morten examinations undertaken by Kaw ami. The result of
these autopsies was that distinci local lesions are not to be found anywhere..

The lungs exhibited hypostases, the bronchial mucous membranes were much
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epoch-marking work (Therapeutica specialis ad febres quasdam perniciosas) &

and in which the first classical description of 1mrniciguﬁ ma.lﬂ.‘ll',iﬂ.l fav.-nr: }wn.I;PE?::S‘

Afterwards, in 1716, Lancisi's investigations on the etiology of malaria (De noxiis
paludum eflluviis eorumque remediis), were published. The extensive colonial settle-
ments of the eighteenth centu ghowed the great distribution of malarial disease over
the surface of the globe. An ouard was the first who, in several works appearing
hetween 1808 and 1828, called attention to the constant enlargement of the spleen

Turther landmarks in the history of malarin are pointed out by the discovery of
malu.n‘mmin by Merckel, Virchow and Heschl (1847-1850), and the discovery of the
malarial parasites b Laveran (1880). Since then study has been particularly directed
to the parasites, and it is to the Italian investigators in the first place that the credit
is due of having elucidated the etiology of malarin. For the late discoveries of the
? gito theory and the development and demonstration of its correciness, our

are due to Maneon and Ross.

GEOGRAPHICAL DISTRIBUTION.

(Compare Crart L)

The geographical region of distribution of malarial disease is extra-
ordinarily large. In this respect no other infectious disease can compare
with it. In the eastern hemisphere, 63-64° N. lat. {Sweﬂeu,_Finla.nd}
forms the western boundary, and 55° N. lat. (Northern Asia) the eastern

boundary.
In the western hemisphere, 55° forms the western limit at which

malaria occurs and 45° the northern limit ; the southern limit in America
is 35°, in Africa 30°%, and in Australia 20°, S. lat.

Malaria prevails in the most temperate and also in the torrid zone, but
as the Bquator is approached it inereases in ewtent and intensity. With
the exception of the waterless deserts (Sahara, Arabia, Atacama and

Central Australia) there is no extensive continental region on or DEar the
chore that is free of malaria, whereas some of the tropical islands are

exempb. _
T will therefore confine myself to the mention of the most importantsy

malarial districts. .
In EuropE these comprise the North German low-lying plains,
especially the Baltic coast of Prussia, Pomerania, and Mecklenburg,

Northern Silesia, the river lains of the Mark, the swampy and past

lands of Hanover and Oldenburg, the Western coast line of Behles
and Holstein, the lowlands of Westphalia, along the Rhine and
tributaries, in Holland and the low-l;fini districts of Belgium ; in F

the West Coast, the bed of the lower Loire, the Sologne in departme
Loir-et-Cher, the Brenne in department Indre, the delta and banks of
Rhone, and the marshy Dombes between the Saone and the Ain; in thes
Spanish Peninsula, the valleys of the Guadalquiver, Guadiana, Tajo, &c. 3}

in Italy, the valley of the Po and its tributaries, thed

the Balearic Islands; n
which extends from the mouth

the Maremmas of Tuscany, the Roman Campagoa, the Pontine marshes o
and the West Coast of Naples as far as Calabria ; also in Sicily, Sardinia
and Corsica, Dalmatia and Istria; in Turkey, at many places along the
lower regions of the Danube ; the Hungarian valley; the coasts of the
Black Sea, the Sea of Azov, and the Caspian Sea, including the adjacentt
steppes; in Russia the valleys of the Dniester, the Dnieper and the Volga:
the Caucasus; in Sweden, principally on the shores of the large lakes 1
the south; in Denmark only in the {slands of Laaland and Falster; @

axtensive West Conast

haps the Hast Coast of En land. i
B i s B on the coasts of Asia Minor and Syria;

In AsIA malaria is endemic
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such remarkably tiny particles, that it is only with particular attention
that the pigment may be observed in the large parasites, at the broad
portion of the crescent, as a brownish gleam. The stronger or weaker pig-
wentation also depends on the preparations; in fresh preparations the
parasites appear more pigmented than in stained preparations, the pigment
being partly removed by the alcohol and partly concealed by the d[;re. In
dead parasites taken from the cadaver, the pigment is found rolled up in
a lump (Koeh). After finishing its growth the parasite forms spores. 1t
becomes lobulated, rosette-shaped, while the pigment collects at the centre
or more towards the periphery, and is finally divided into six to twelve
little balls. The propagation, however, rarely takes place in the peripheral
blood, more generally oceurring in internal organs, particularly in the
spleen, bone marrow and the cerebral capillaries. The parasites disappear
out of the blood, so that during the attack generally only a few are found,
and sometimes none at all. Whereas in ordinary tertian fever the infected
red blood corpuscles swell up, in malignant tertian fever they tend to
ghrivel and become darker, assuming a tint reminding one of old brass.
(4) The crescents or sickle forms of Laveran (see fig. 18, table I.).
These are oval, fusiform, or crescent-shaped formations, pigmented in the
centre, which have no amaboid mobilily, but possess the capacity of
slowly altering their shape (Mannaberg). When completely developed,
their size exceeds that of the red blood corpuscles. They are found partly
in red blood corpuscles, or clinging to the same, partly free in the blood,
sometimes also contained in leucocytes. They are found in severe forms
of malaria, originated by the malignant tertian parasites, but not in the
benign quartan and tertian fevers nevertheless, like the spherical snd
flagellated forms mentioned below, they have no relation to the fever. As
a rule they only appear in the blood a,f);er the fever has been present some.
time, and are still met with long after the patient has recovered from the
effects of malaria. They are probably, originally, malignant tertian
parasites that have failed to sporulate (according to Mannaberg they
consist of two parasites that bave invaded the same blood corpuscle and
coalesced, he therefore calls them syzygi) and represent sterile forms,
which, however, as we shall presently see, are of great importance to the

further fate of the parasites. -
As they may be seen by means of Romanowsky's process of staining

(see p. 104) they contain chromatin.

Inoculatory experiments undertaken by Elting with blood that only contained the
crescents and oval forms of estive-autumnal parasites gave negative results. ]

In Cameroon F. and A. Plehn very rarely found crescents |8t most in one case out iy
of ten]. :
(5) Flagellated bodies. [Corpora flagellata, polymitus form'] (see '
fig. 16, table IL.) These are spherical pigmented little bodies, about the
size of a red blood corpuscle, that are free in the blood, and that are
provided with one to four long, delicate, mobile flagelle that sometimes
terminate with a slight enlargement. Tt is observable by the micro-
scope how the flagelle when thrown off dart through the plasma with

lively snake-like movements.

The flagellated bodies are present
however, not seen in the blood immediately .
blood-vessels, but only after some minutes, usually not before a quarter
of an hour (Manson). They originate from the large, free, pigmented.
spheres that are merely parasites that have not sporulated (as oceursin
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the water. As yeb :t is not known how the sporozoites injected into
human beings develop the malaria parasites.

By means of the mosquito theory a series of facts are explained which
are not elucidated by the other theories. In regard to malarial infection,
the evening and night hours are the most dangerous, being the time
when the mosquitoes, which during the day usually stay in the grass and
bushes, leave their shelter and come out to torment human beings. An
observation repeatedly made is that persons living, that is to say ﬂll?'zlaping,
on ships, though engaged in business on shore, are much less apt to
suffer from malaria than those sleeping on land. As already mentioned
above, malaria not rarely possesses narrowly confined centres, and can
only rise slightly above the ground ; this may be attributed to the fact
that mosquitoes do not move far from the place where they are born,
and mostly stay in the deeper strata of the air near the ground. Many

otective measures employed in malarial regions to avoid fever serve
simultaneously as protections against mosquitoes likewise : as such may
be mentioned the kindling of fires when camping in the open air over-
night, sleeping with closed windows and in the upper storeys of houses,
and the use of mosquito nets. Bignami relates that Emin Pasha, during
his African travels, always took a mosquito net with him, and attributes
his freedom from malaria to the regular use of the same ab night. He
imagined that the virus of disease was represented by & corpuscular J4¥
substance, which is not able to penetrate the net. The immunity, also,
of the sulphur miners in Sicily in particular is explained by the mosquito
theory, the smell of sulphur having a repellent effect on insects. he
theory may likewise explain why Huropean children with tender skins TRE
are particularly susceptible to malaria, while the thick-skinned negroes,
on the other hand, enjoy relative immunity (see p. 110).

The mosquito theory finds a powerful support in the analogy of blood
diseases oceurring in animals, especially as regards Texas fever and Tsetse 4

disease.

Under the name of Texas fever or cattle malaria is comprehended &
catile disease which is originated by micro-parasites burrowing into the
red blood corpuscles; it occurs in Ameriea, especially the south of the
United  States, in aouth Africa, German Tast Africa, Australia, Ttaly,
Qardinia, the lands of the Danube and the south west of Russia and

Finland.

The micro-parasite discovered by Smith and Kilborne represents a pear-sha prim
in the completely developed stage which stains moderately well with the usual basic
aniline dyes. Generally two such bodies are found lying clase together within one red
blood corpusele. and for this reason the parasite is uﬂlaﬂ%};mma bigeminum. De sides
these completely developed parasites, adolescent forms are observed. Koch found the
latter as rod-shaped bodies, frequently somewhat bent, so that they were the shape of
half rings or even rings, having some resemblance to the parasites of tropical malaris.
Often the rodlets are - sraewhat thicker in the middle, and between this form and the
pear shape all the transitions take place. In cases of Texas fever of acute course
adolescent forms alone are found in great numbers, from one to four being in one blood
corpuscle. The slower the course of the illness the fewer of these are found, theil
places being evidently taken by adult forms only. After recovery from the diseass
Koch could only find a few parasites of the adelescent form. ; B
The recovery from Texas fever conveys immunity from a mew infection even
cages where the disease has been mild. In places, therefore, where the disease
endemic, the cattle have become more or less immune, and suffer bub liktle from ik
But if these animals come into touch with cattle from fever-free regions, and aré i
therefore nob jmmunised, the pestilence breaks out amongst the latter after a fe i
wecks. The transmission, however, does not occur direct from animal to ?.mmnl,_b ak
takes place by means of & kind fif tiek (Irxodes bovis, Riley), Boophilus bovis gﬂu ice), .
and the infection, as discovered by Smith and Kilborne and recently co by
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and periodically reappear, until after many months death ensues. Spontaneous
recoveries, according to Koch, do not occur, or are quite exceptional,

On dissecting the dead animals, the lymphatic glands, more &8 ially those in
connection with the inoculated spot, are nwuﬁﬂn. ‘1§ha spleen and liver are enlarged
and the liver is often in a state of fatty degeneration.! %

Against the mosquito theory it is urged that in some malarial districts
mosquitoes or other blood-sucking insects are rare, or even non-extant,
while generally there are great numbers in malarial regions. Thus in
Sjerra Leone, according to Duggan, there are bub few mosquitoes and
these only during a short period of the year, though malaria rages there
severely. A. Plehn reports that in the worst fever centre of g&marﬂun
on the Joss Plain, mosquitoes of every kind, as also other stinging insects,
are remarkably rare, and in other places, such as Kibi, are entirely
absent. Proofs of the correctness of such statements are urgently neces-
sary. Grassi mentions that in ltaly he succeeded in confirming the
grasenue of mosquitoes in numerous regions where their existence was
enied by the native inhabitants. Oxn the contrary in some malarial
districts the oceurrence of malaria is strictly connected with the occur-
rence of mosquitoes. Thus in Constantine (Algiers) mosquitoes and fever
oceur in the valley of the Rummel, and are absent on the high parts of the
town. The same conditions prevail in the Roman Campagna and inside
Rome. The small island Chole in German East Africa is free from mos-
quitoes and also from malaria. The absence of malaria in many regions
swarming with moesquitoes has no significance ; for besides mosquitoes
(and, indeed, certain species of the same) the existence of the malarial
parasites also is necessa for the origination of the disease.

The mosquite theary 18 discountenanced also by the fact that mno
positive example is kpown in which malaria has been carried by a
sufferer from the disease to a place where there is no malaria but where
mosquitoes exist, notwithstanding the frequent change of location of
malaria patients.

1f the mosquito theory be correct, the long-standing epidemiolo ical
acts in regard to malaria must he coineident with the disease. Baae%an
experiences extending oyer more than a hundred years, one is justified in
accepting that malaria is commected with the soil of certain iracts o land,
and one is equally positive that the development of the disease pends
on two important factors, (1)a relative moisture of the soil, and (2)
periodical high temperatures.

In regard to the first mentioned factor, most malarial regions are
notoriously marshy districts, or are at least distinguished by & damp
soil. Those marshes partly fed by sea water are particularly dangerous,

ecially the so-called delta lands and low-lying sea coasts. The
malarial diseases connected with calt water marshes are of a particularly
malignant type. According to Van der Burg, the general mortality in the
Duteh Indian army is in coastal regions one and & half times greater

amongst the Huropean soldiers and twice as great amongst the native
troops than it is in the interior, malignant malaria being the principal
cause. The following kinds of laces are very favourable to the develop-
ment of malaria: the banks ufp large rivers subject to frequent floods,
the margins of lakes, ponds, smaller rivers, bmuka,_aaqnls apc‘:l pits;
in countries artificially irrigated for purposes of cultivation (rice), ant
in valleys at the foob of mountains, such as the Teral on the southern.
declivity of the Himalayas. The explanation of this 1s that stagnant

# Jahrbb, vili., 1699,

g e SRR R

A, e

' B. Scheube, article ** Surra,” in ** Eulenberg's Encyklopiid.,
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the geographical latitude. In Germany the limit is 400 %o 500 m., in
Italy 600 to 1,000 m., the same holding good for the mountainous
regions of Corsica, and for the declivities of the Atlas mountains and in
high-lying valleys of Lebanon.

HIn the }1ighln.nd§ of Persia, malaria occurs at an altitade of 1,000 to
1,500 m. ; in the Himalayas, on the high plateau of Ceylon, and on the
eastern declivities of the Rocky mountains, malaria is still extant at 4
height of 2,000 m., and in the Peruvian Andes it even occurs at an
altitude of 2,500 and more.

At these elevations, valleys with bub slightly
shaped hollows in the high plains form the seat of the disease. The
mosquitoes, also, which require warmth and moisture of the soil for their
jevelopment, are missing ab & cortain height. The limits for the oceur
Encﬁ of malaria and mosquitoes oceur almost coincidently, according to

och.
Barthworks, such as the clearing of primeval forests, the turning over
of virgin soil, the construction of pits, canals, dams, railways and other
highways, the building of harbours and fortifications, all have great influ
ence on the presence of malaria ; moreover, the neglect of cullivation of
the soil and the decay of land previously huilt on are conducive 10
malaria, whereas, on the contrary, @ rational culture of the soil causes the
oo of malaria, Aschenfeldb says: * Only the greatest

gradual disappeara
wilderness or the most complete culture of the land protects a distric
from malaria.”” These facts are in accord with the mosquito theory.

Changes of the soil of all kinds afford ample opportunities, when it rains
for the formation of small collections u? water which may become the
breeding places for mosquitoes. These puddles disappear when the
ground 18 properly cultivated, and are seen again when the ground if

neglected.

Davidson has lately publish
which lasted from 1866 to 1869, in which year Réunion was attacked. During the se

ear of the epidemic the mortality was greater than it
{Jmﬂon in 1665. Travidson, however, in his work offers no axplu.na.tiun as to [
disease originated. Perhaps malaria may have been imported by Indian or Finglish
soldiers who had previously suffered from malaria in India or elsewhere coming
AManriting, for Mauritins and Réunion were formerly comsidered sanatoria for malari
tients ; the interference with the natural water courses of the island ren
low lying parts sWaImpy and provided an enormous number of breeding places I
of which the disease gradually spread over the islands.
her example of the influence c

mosquitoes, by means
The southern stafes of North America form a furt )
t of malaria; during the Civil War &
and afterwards malignant forms of malaria—hithe
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deterioration of the goil on the developmen

gountry was unecultivated for years,
anknown—made their APPeATATICE.

After changes of soil in consequence of earth wakes the appearance €
o considerable increase of malaria has frequently been observed.

The telluric influences mentioned explain the fact that malaria appeats
more frequently in the country than in the large towns, and in the towl
themselves the suburbs, in which the soil is bein disturbed and ne!
buildings are being ut up, are more apt to be attac ed than the centrs
parts of the town. ometimes the malarial centres &re narrowly coniinet
and limited to & street, & side street, or even single houses. is fag
may be caused by local breeding spots for mosquitoes, and neither the ail

theory nor the drinking water theory would explain it. )
Very different ig the circumstance of the occurrence of mn._ln.na-
nitoes could not have become infected

uninhabited regions where mORd - =5 : :
from man. The explanation of this is that in such cases other animis
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quency of disease are observed, one in spring the other in autumn ; the ¥
latter is more striking; and the more severe the malaria, the more ]
savere will other illnesses also be. In summer there is a considerable d i
abatement of illness, and the minimum is attained in winter. The 'samea !
condition is shown in high-lying or mountainous regions of the tropics o
and sub-tropies. The climax of the great epidemic or pandemic out-
breaks generally occurred during the latber part of the summer and in the
autumn. Future investigations will show what relation relapses, the.
incidental eause for which is furnished by frequent chills, may bear to
the spring infection, Celli and Del Pino found in the Campagna that
the fevers of March to the end of June were relapses of former infections,
Towards the end of June the first infected anopheles were found and
their number increased in July and August.

Tn sub-tropical regions the gecond period of disease which, starting in
the summer attains its climax towarcs the end of the summer and the
commencement of autumn, and sometimes goes on till the winter, is more
important than the spring period of the disease, 80 that the latter is fre
quently non-existent ; there is then only one period of illness attaining
{ts maximum in summer and autumn, the minimum of disease being in

winter and spring.
In the tropies the prevalence of

g S b 2
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the disease is connected more or le

with the rainy season. Generally the most numerous and the severest
{linesses oceur in the times of transition from the dry to the rainy season,
and from the rainy to the dry season, or during the months after the
rainy season ; they occur much more seldom at the height of the rainy

” Doli in Sumatra (Martin), and in New Guinea

geason when, 1o
(Schellong) the minimum number of illnesses is notified. In Cameroon,

according to Plehn, the rise of malaria follows the depression of the
parometer fairly reliably after about & month; the largest number of

* Jdeaths, however, takes place at the height of the rainy season. he
t by separate places undoubtedly

differences exhibited in this respec
depend on the nature of the soil, and the cause can only be explained
by a minute special study of all the attendant physical conditions.
As the different malarial regions of the tropics Vary, aceording to their gangt:l:phj al
position, conformation and eondition of soil, as to the commencement of the rain
saason, its duration, and its influence on the origination of malaria, the period of fever
in these regions is also very different, Thus the rainy season in Senegambia and on
the coast of Guinea falls in June, Se tember and October ; in Cameroon between Julj
soember and January ; in British India batwean

and October ; on the Tanga coast in ! _ :
September and December ; in Brazil from April to Jume ; in Central America
the West Indies it extends through the entire summer and

November to May, while in

antumn.
The winds only play & subordinate part in the development of malaria

but when they blow over marshes or other sources of malaria they ma
carry the digease to fever-free spots. Rasch observed in Bangkok
the inmates of certain houses were, from this cause, attacked by
fever during the south-west monsoon. The transmission of malaria
however, by means of winds ean only take place over short distances
and hills, woods, and similar hindrances suffice to protect the houses td
the leeward from the illness : this fact is explained by the mosquitosl
theory, for mosquitoes, which are unable to fly far without raﬂt.iuﬁ}i nd
which hide in the grass and bushes when it 18 windy, eannot be drivell
far by the breeze and are stopped by obstacles. It has already been
mentioned that ships anchoring at & short distance from a malarial coast
are nob attacked by the disease, yet exceptions oCcur; thus Brunnhott
mentions that on board the * Freya ' off Arica (Peru), two German m
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From what has been previously said it will be seen that, as a whole,
the .epidemiclogical facts in regard to malaria coincide entirely with the
mosquito theory, leaving only one or two points to be cleared up.

The period of incubation 1 supposed to fluctuate between a few hours
and several months. There are certain instances in which it has been
observed that the disease only set in six or even ten months subsequent
to the individual leaving the malarious district (Braune and Fiedler). In
analogous cases, however, it would be more correct to speak of latent infec-
tion than of so long a period of incubation. On the other hand, the state-
ments that occasionally the illness breaks out a few hours after arrival
merit little attention, in view of the course of development of the parasites.
The fact is that in fever regions every feeling of indisposition is, without
confirmation, attributed to malaria. From ten to fourteen days may be
taken as the average period of incubation ; this is the time observed on

board ships which have only held communication with the coast for a
short time.

In experimental malaria, the period of incubation according to
Bastianelli and Bignami differs in accordance with the different kinds of
parasites, and stands in direct ratio to the quantity of blood inoculated.
In quartan fever it averages thirteen days, in tertian fever ten days, and
in mstivo-sutumnal fever three days.

By means of preventive injections of serum Celli and Santori were able to consider-
ably ‘prolong the period of incubation of experimental malaria in animals naturally
immune to malaria (buffaloes, horses, cattle).

Race and nationality play an important part in the etiology of
malaria. Though no race or nationality are entirely exempt, still, accord-
ing to Hirsch, the nations belonging to the Caucasian race (Europeans,
Arabs of the Barbary States, Indians) exhibif the greatest predisposition.
The predisposition is less marked in the Malayan and Mongolian races;
and least of all in the Ethiopian races. But even in the last named there
is not the slightest question of complete immunity, for the Ethiopian is
only relatively and partly immune. The thick skin of the negro, frequently
also anointed with grease, and the repugnant smell of their bodies affording
a certain protection from mosquito bites, partly due to natural selection
of the strongest for existence. This is proved by the frequent occurrence
of illness au% death in negro children.

Koch attributes this immunity to recovery from malaria without
ginine. In German East Africa the negroes of Mount Usambara, if
Eh to the coast, are seized by malaria of a remarkably severe type.
Should they recover, they become jmmunised like the coast dwellers
of the same race, whose immunity may be ascribed to the circum-
stance that their forefathers were immune, and that they themselves
had probably had the illness mildly n:'_iuring thﬁi_r }:out}:g. The same
immunity gradually increasing from the time of their birth is en oyed by
oIl natives of malarial regions in their bome. This immunity, however,
is extinguished if they are transported to another climate, even if it be
no more unfavourable than that of their own home. In Cameroon,
F. Plehn very rarely observed malaria_in the native negroes, and on the
other hand very frequently observed it in imported negroes. he
natural immunity of the natives may be annulled by the unfavourable
hygienic conditions ander which they live. Thus, according to Roux, in
Bengal the natives suffer more frequently and more severely than the
Europeans, and Fayrer made the same observation in Bengal. :
The Buropeans newly arrived from Europe are the most predis

to malaria. When they have peen exposed for some time to mals
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There is, however, an individual predisposilion which exists, inde-
pendently of constitutional or other conditions. Perhaps this may have
some connection with the fact that certain persons attract insects, such
as mosquitoes, more readily than others.

In regard to occupation, agricultural labourers, planters, field-workers,
gardeners, harbour and canal workers, surveyors, in fact all persons whose
occupation keeps them in the open air, are most exposed to malarial
influences, and chiefly fall ill from acute affections, while merchants and
officials suffer from the chroniec forms. Out-of-door workers, however,
acquire immunity mueh more quickly, whereas persons with indoor
occupations always suffer from disorders of acclimatisation and soon
become anmmic (Martin).

The predisposition is heightened by all enfeebling circumstances, such
as colds, becoming wet, bodily and mental exertions, emotion, deprivation
of sleep, working in the sun, (sun-fever),’ insufficient food, or food of bad
quality (tinned goods), thirst, sexual excesses, opium smoking, other
illnesses and incidents (sea-sickness, menstruation, confinement), injuries
to the body, operations ; for this reason it is advisable in fever regions to
administer quinine prophylactically to persons who have had malaria
previous to operation, or on their being wounded.

As already mentioned, unfavourable hygienic conditions play an
important part. To dwellings, in particular, Schellong ascribes a great
significance; small, dirty, mouldy dwellings arc suitable to the propa-
gation of the infection ; the same may be said in regard to damp mat-
huts and newly-erected dwellings, whereas roomy dwellings, provided with
all hygienic requirements, minimise the possibility of infection. It may
be remarked that mosquitoes exhibit a proclivity for gloomy, damp and
dark places. According to the same author the wholesale illnesses which
are wont to appear where earthworks of a large extent are carried on,
may be attributed, amongst other favouring circumstances, above all to
a faulty condition of the dwellings and to bad food. Examples of such
occurrences are afforded by the construction of Wilhelmshaven, the con-
struction of the railway in South Russia, and the building of the Panama
canal.

The predisposition to malarial attacks is increased by nothing more
markedly than by previous illnesses once or twice repeated. For persons who
have suffered formerly from malaria quite slight causes suffice to cause
a fresh outbreak of the disease—a slight cold, a simple cold bath, a cold
ghower bath, a slight attack of indigestion, a change of residence, a
voyage. Of course, it is impossible to find out if these cases of illness
are relapses caused by malaria parasites retained in the body, or new
infections, When the illnesses set in a long time after quitting the
centre of malaria, in malaria free districts, on the voyage home, or on

arrival in Europe, as is frequently the case, relapses must be the cause.
Schellong himself suffered from relapses twelve and twenty-six months
after leaving New Guinea, having in the meantime resided in places free
from malaria. One can therefore never be assured of definite recovery
until a few years without illnesses have elapsed. A few persons, indeed,
who have lived for a long time in malarious regions suffer more severely
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! Under the term sun-fever is understood attacks of fever of short duration, eaused
the effects of the direct rays of the sun on the insufficiently-protected head. The
rise of temporature avernges 28 fo 89°, and is mccompanied by violenk headaches,
m one-sided, a slight stiffness of the neck, and contracted pupils. It is question-
able if this be a question of malaria or sun-fever.
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described by Marchiafava and Bignami in Italy, is the most fr

of tropical malavia kar’ oxde. ! : e e
~ Marchiafava states that 90 per cent. of the eases of fever seen by

him in Bast Africa were of this type. This form is distinguished by the

]

i

-

T

single attack lasting considerably longer than does the attack in :
ordinary tertian, extending almost over two days and exhibiting on the b
morning of the second day a more or less ma.rket{ abatement (see fig. 20). w
The rice as well as the fall of temperature takes place quickly and the #

pyrexia is often higher alter the remission than previous toit. Should
the remission be strongly marked or should the temperature even fall to
normal, which sometimes occurs, the fever chart exhibits the appearance of
quotidian, in which each second attack is separated by a longer interval.
During the further course of the disease the tertian type, influenced by the
quinine taken previously, or the commeneing of natural immunisation, is.
apt to assume the quotidian, or an irregular type. It is very rarely in the
tropies that fevers uninfluenced by quinine come under observation, for in
malarial regions patients coming under medical care have generally pre-
viously taken the drug ; it is therefore comprehensible that hitherto this
type has not been correctly understood in the tropics, and by most authors
it is considered to be the quotidian fever which is the most frequent type-
) Fevers with longer intervals, such as quintan, sextan, &e., are nob
independent forms, but come to pass from the fact that a few parasites
remain undestroyed by the quinine and require some time for multipli-
eation sufficient to cauce a fresh attack. Ziemann considers this opinion
confirmed by the proof that such fevers with long intervals are seldom
or never observed after energetic and sufficiently long treatment with
quinine.  Fevers with irregular intervals ave frequently observed in
chronie malarial infection.

Prodromal symptoms, according to the statements of experienced
observers, are less frequent in tropical malaria than they are in Europe.
When present they consist in such general indispositions as are apt to
introduce other acute infectious diseases, cuch as fatigue and a sensation
of leaden weight in the limbs, particularly the knees; disinelination for
work and bodily movement, loss of appetite, nervous excitability, fre-
quently evidenced by bad temper, frequent yawning, burning of the eyes,
singing in the ears, sleeplessness, tnu&ache, pains in the head and limbs,
o sensation of tingling m the fingers and toes, slight feverishness in the
evenings and night sweats. Very frequently the same prodromal symp-
toms and subjective disorders oceur in the same person at every at
(F. Plehn).

The assertion of Trousseau and others that the attacks of fever
usually set in between midnight and midday, most often in the morning,
is not confirmed in the tropies; the attacks are sometimes observed in
the evening. In malignant tertian the commencement of the fever,
according to Koch, almost without exception occurs ab midday or during
the first hours of the afterncon. ,

The stage of rigor is often insignificant, or even entirely absent.
Sehellong, in New Guinea, observed that rigors were more frequent in

E:. =

1 Qelsus (De medicina Lib. iii., Cap. iii.) gives & good description of malignant tertian
fever., Tertianarum vero duo genera gunt : alterum ecodem modo, quo _guartana,
incipiens et desinens ; illo tantum interposito discrimine, quod unum diem pre
integrum, tertio redit : alterura longe perniciosius, quod, tertio quidem die reverti
ex octo autem et quadraginta horis fere sex et triginta per accessionem occupat, inte
dum etiam vel minus, vel plus ; neque ex toto in remissione desistit, sed tantum levl

est, 1d genus plerique medici fuurpiraior appellant.
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The enlargement of the spleen is frequently quite inconsiderable. In
Cameroon, ¥, Plehn found that the ﬁglﬂen in the majority of cases was
not larger than in the cases of typhoi observed in Germany, often even
very much smaller. Amongst the remainder rlisbinal:hy palpable tumours
were an exception, even in persons who had suffered much from fever.
Schellong observed dysuria in nearly all patients. After the attacks,
acute polyuria frequently sets in with an increase in the secretion of urea,
uric acid, phosphoric acid and of chlorides, conveying the idea of the
elimination of the malarial virus from the body (Mossé).

The statements of authors in regard to the frequency of the ocourrence of albi-
minuria differ considerably, so that in this factor local causes must be taken into
account. F. Plehn found albuminuria but very rarely in Cameroon, ocourrin
regularly but slightly only’ in patients who had previously had blackwater fever, an
which Plehn attributed to o slight' lesion of the kidney remaining from the former
illness. In German Hast Africa the same investigator observed nephritis more
frequently as o complication of malaria. In Tndia, according to Buchanan, albuminuria
is but rarely observed, but Wallbridge states that it is frequently seen in British Guiana.
Tn Baltimore, Thayer found albuminuria in 464 per cent. of the cascs; in mstivo-
autumnal fever in 588 per cent. ; in the ordinary forms in 886 per cent. ; and acute
nephritis in about 2 per cent. Tn his opinion, malaria probably plays a prominent
part in the tropics in the wticlogy of chronie nephritis. In Georgetown (Demerara)
where malaria rages severely, Daniels states that in mo less than 228 post-mortem
examinations oub of a total of 926, the kidneys were found to be diseased.

Often in intermittent as well as in remittent fevers herpes and uréi-
carial eruptions occur. In rare cases a few observers, such as Franck
and Empis gcwﬁiing to Roux) and lately Rasch, have observed that the
urbicaria affected the larynx, causing dyspnoea with stridulous breathing
and oppression (urticaria laryngea malarica). Erythema nodosum
been observed (Boicesco, Moncorvo), attacking more especially women
and children. During the attacks of faver the nodules become painful,
gwell and become ened, and again become paler towards the end of
the attack. :

The intermittent fevers, according to Davidson, often assume a sthenic
character in healthy Huropeans who have only heen in the tropics &
short time, evidenced by violent rigors, severe vascular reaction, intense:
headaches, violent delirium, and severe bilious vomiting. In weak badly
nourished natives, on the other hand, an adynamic condition obtains,
which is more dangerous than the sthenic condition ; the rigor is slight or
entirely absent, the fever is low, the skin pale, the pulse slow, wea and
ior and great prostration are present, and the

irregular ; giddiness, stu
patients are also much exhausted during the intervals.

2. Remittent and Continued Fevers.

Buropeans in particular are often liable to remittent and continued
fevers in the tropics. These probably always develop from malignant

tertian fever, and it is possible that neglect and the influence of unsuit-
do with it; at times It 18

d follows remittent faver.
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able treatment by quinine have something to
observed that intermittent fever precedes an _remi :
The transmission is effected by the prolongation and conjunction of single
attacks, or by these being superimposed and therefore mixed one Witll
the other ; or finally that they multiply in consequence of the presence oL
several generations of malaria parasites of various ages. )
(Certain intermediate forms occasionally oceur, and the temperatures

exhibited are occasionally so jrregular that one 18 emb

rofer them to any definite type of fever. Rigors and
ments are frequently absent.
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_Ar.uurr.liug to my personal observations made in Japan, I can distin-
guish two forms of typho-mnalaria. The cases appertaining to the first
form resemble simple typhoid during the first weeks. During the third
or fourth week the fever generally becomes intermittent, and severer
attacks of fever, mostly coming on in the afterncon or evening, and
terminating 1n the night or morning, set in; these attacks are often
introduced by rigors, followed by heat and perspiration, and may he
repeated in a regular or irregular type.

In the second form, the fever from the commencement exhibits a
very marked remittent or intermittent character. The fall of tempera-
ture is oceasionally accompanied by the appearance of perspiration, while’
the rise takes place with rigor, accompanied by pyrexia.

The spleen 18 enlarged fo a greater extent than is the case in simple
typhoid. Usually, also, a distinct or even considerable enlargement of the
liver is observed. These swellings often persist long after recovery, and
only disappear gradually in the course of weeks and months, as I was
enabled to confirm on my own person, having suffered from a similar
attack of typho-malaria in Japan in November, 1879. '

As to the remaining symptoms, the intestinal disorders are usuall
subordinate, as is also, according to my observations, the case in Japanese
typhoid and in trﬂgical typhoid generally. The intestinal symptoms are
either uuSJious diarrhoea or constipation ; the cerebral symptows, asa rule,
are but slight, or entirely absent. I have never missed seeing roseolax
spots; they usually set in about the middle of the second week.

In the cases observed by me the disease always had a favourable
termination, the fever generally ceasing in the third or fourth week.
Most of the American observers of typho-malaria also state that death
celdom resulted therefrom, while, on the other hand, a high mortality is
reported by other observers. In thirty cases recently compiled by Lyon,
the mortality was given as 33'3 per cent.

1 found that quinine had no influence on the duration of the fever.

There is no doubt that various kinds of illnesses are confounded with
typho-malaria. In actual typho-malaria—and to this type belong the
cases observed IJE me in Japan—there is a combination of malaria and

hoid, the sufferers being either simultaneously attacked by both

iilnesses, or in such as have previously had malaria the malaria parasites
latent in the body are roused up by the appearance of typheid and the
character of the disease is modified. Malaria is indicated especially by
the course of the fever and the great enlargement of the liver and spleen;
typhoid is indicated by the roseolar rash, and also by the resistance to
quinine. Sometimes the malarial and sometimes the typhoid characte
predominates, so that the French distinguish malaria-typhoide and fié
typho-malarienne. The accounts of the disease, therefore, vary con
siderably. The simultaneous existence of two infections, the possibility
of which has been scouted, by no means stands alone; the simultaneous
occurrence of measles and searlet fever, scarlet fever and small-pox,
typhoid and recurrent fever, &c., has been repeatedly observed.

Lately, the proof of the simultaneous existence of the two infections:

has been furnished by Vincent, Namack, Lyon, Craig and others, by the
demonstration of malarial parasites in the blood and typhoid bacilli in the
intestinal canal and in the spleen, and also by the positive result of the
Gruber-Widal serum reaction in typho-malarial patients.

The term typho-malaria is, however, frequently applie il
to pure malarial fevers which have a course more or less resembling
typhoid, and also to simple cases of typhoid. A. Plehn, in Cameroon;
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able to confirm a change in Peyer's patches or the mesenteric glands, such as takes
place in typhoid. The spleen was seldom swollen, but the liver was always enlarged.
In o few organs pigment was met with.

(%) ",.flrdmut feper," m:r:nrl!iing to Davidson, is a form of fever which occurs pat.
tioularly in dry and sterile districts during the warmest summer months, and mostly
oceurs in persons who have been working or marching in the sun. The symptoms
are: burning heat of the skin, thirst, an accelerated strong pulse, severe !:-muin.ahe,,
flushed face, restlessness, a dry tongue, nanses, vomiting, constipation and pains in
the back. Sometimes the brain symptoms, and sometimes the stomachic and hepatic
symptoms predominate. There is giddiness, sleeplessness and delirium, which may
tarminate in coma, or bilious vomiting, bilious diarrhma and icterus, and death may
ensue from exhaustion. The period of the illness varies {rom & few days to a month;
in medinm cases it averages six to nine days.

Tha * fievre dite bilieuse inflammatoire” of the French is identical with *ardent
faver.” According to Nogué,' the disease has two very marked periods of fever. The |
first lasts between four and six days. The temperature rapidly rises to over 40°, some-
times to 41°, and fluctuates between 89-5° and 41° Between the fourth and sixth day
the temperature gquickly falls to 38°8, 96:8° and even to 84°. It then remains
stationary for about twelve hours and then again rises to 886 to 89°. At this height it
remains Detween eighteen and thirty-six hours or longer and then becomes normal.

According to Crombie simple continued fever (thermic fever) ardent fever (siriasis)
and heat apoplexy are different degrees of the same condition and are caused by
labouring or marching in the heat. Simple continued fever may, however, ensue in
consequence of taking cold.

(4) ** Low fever® is, according to Crombie, & form of fever which is characterised by
low temperatures, these mostly averaging 87-7° to 88:6°, and Europeans only appear to
be subject to it. It begins insidiously with slight indisposition and loss of appetite;
there ars mo specific symptoms. It may last for many weeks or months and is in-
fluenced neither by quinine, arsenic, nor other drugs, but generally yields at once fo
change of climate (sea, hills). Tt is sup to be caused by a disturbance of the heat
centres. Cousland, who also observed & iz illness in China, regards it as malarial.

(5) Homen, Brazil * describes as ** bilious remittent tropical fever” an illness which
has no connection with intermittent and yellow fever; it appears especially during the
summer, and almost exclusively affects healthy persons, who have committed excesses
in food or worked in the heat of the sun. It is distinguished by high fever setting in
with a severe rigor, vomiting, diarrheea, jaundice (setting in on the second day) con-
siderable enlargement of the liver and spleen, albumipuria, stupor and occasionally
hemorrhages (setting in towards the and of the first week), hematuria in particular.

The cases ushered in with hmmorrhages mostly have a fatal termination on the
eighth or tenth day, while in those with a favourable termination convalescence sets in
after fifteen to twenty ﬂﬁu. 4

(6) Boo-Hoo-fever is the designation for an illness oceurring in Honoluln amongst
the American t s, According to Robinson® this fever sets in soon after the arrival
of the men, and like influenza, 18 indicated by pains in all the limbs, especially in the
back, severe headaches, coated tongue, loss of af;np:titﬂ. constipation and mild fever,
mostly without rigor. General depression and irits are almost constant and

sppm characteristic of the complaint. The soldiers lose all courage interest in

their duties and have only one desire, namely, to be sent home. This condition, how-
ever, is only of short duration and after two or three days the patients have regained

their usual health. ! : vy W
This illness is regarded as climatic, and is attributed to the new climatic influences
to which the organism has been exposed. Probably, also, home sickness has something
to do with it.
Perhaps the microbiclogical investigations of the future will elucidate the nature

of these illnesses.
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3. Pernicious Fever.
(Febres intermittentes perniciose s. comitate.)

Under certain exceptional circumstances when malarial disease affects
feebled in other ways,

children, aged people, or persons who have been en

' Arch. de Méd. Nav. 1897, December, p. 454.
: Modical Age, 1895, Nos. 11 and 12 refer to Qbl. f. inn. Med., 1895, No. 52, p. 1,267

s Journal of Tropical Medicine, December, 1898, p. 141.
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remittent, or even sub-continued fever, though itself not intermittent v
Onee it has set in it terminates within a few hours, either with re,muve.q: !
or death, the latter being the rule. The algide is oue of the most #
treacherous forms of malarial infection. b

Algidity is probably originated by the effect of the virus on the vaso- W
motor centres, and it oceasionally co-exists with the choleraic form. r.

(2) The diaphoretic form (febris intermittens perniciosa diaphoretica), v

In this form perspiration is excessive and prolonged ; the skin, how- v
ever, is iey cold and there is a tendency to 8wWOOI. The pulse is weak K
and accelerated, respiration is superficial and irregular, and the urine "
is frequently suppressed. Death frequently oecurs during the first ;'E

attack.
(3) Malaria-collapse (febris intermittens perniciosa 8y neopalis).—A more

or less acute condition of collapse cets in, sometimes during the stage
of initial rigor ; sometimes 1t follows upon several typical attacks of inter-

mittent, or sometimes even during the course of an attack of remittent
or irregular fever.
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The patient faints away, and the pulse becomes accele-

rated and small, or quite imperceptible. The faint may deepen to &
typical trance, lasting several hours, in which the patient may lie i.gsulutaly
raotionless with his breathing stopped, his pulse extinguished and the
beats of his heart scarcely recognisable, though in the meantime he is
sometimes quite conscious. Death occurs in this stage, or the patient
may rally when perspiration appears, generally however, only to succumb

to one of the subsequent attacks.

4) The comatose form (malaria comatos, febris intermittens comatosa)
__This form is usually announced by the setting in of cerebral symptoms,
cuch as severe headaches, giddiness, restlessness, apathy, somnolence,
and muscular tremors during an attack of intermittent or remittent fever
These symploms gradually increase, and the patient sinks into & sOpo ific
state, and becomes comatose after delirium and convulsions have been
present. The pulse in this condition is very frequent, not coinciding
with the height of the tem erature ; respiration is likewise quickened,
becoming at times bronchial, at times sobbing, and oceasionally even
-exhibits Cheyne-Stokes’ phenomenon (Schellong) ; the pupils are fixed
and ave sometimes dilated, sometimes contracted, while the corneal reflex
is generally maintained. The coma may last several hours, or for oné
or even several days, may exceed the period of fever. Consciousness then

' with the appearance of profuse perspiration, though the
confused and feeble, and complains of headache and giddi:
dually decrease OT again increase before a fresh
into death. If recovery ansues,
speech, pavesis of

may remain for a considerable time, o

patient is atill
ness which either gra

attack. In other cases the coma deepens
disorders, such as & certain obtuseness, disorders of

single limbs, contractions, &c.,
oven during the entire life. .
Sehellong found that splenic enlargement in this form of illness was
but glight, or even entirely absent. According to F. Plehn's experiences
in Oameroon this form of malaria appears by predilection as an immediate
affect of the influence of the sun, or &s an immediate concomitant. By
‘fioult to distinguish it from suns

_examinations of the blood it is d
or meningitis caused by sunstroke. It has also been observed thak

‘avidence of malarial infection follows undoubted heat-stroke

_consciousness has returned. ] .
The apoplectic form is @ variety of the comatose form in which &8
_coma sefs in suddenly; and oceasionally also paralyses, mostly hemiplegiC,
.~ are observed; these usually appear while u

more rarely monoplegie,
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This form occurs in cachectic persons and also in patients who have
never previously guffered from malaria. In persons suffering from
cachexia it is according te Martin absolutely fatal, while of the others
about 25 per cent. under suitable treatment may be saved.

.(9; The dysenteric form (malaria dysenterica, febris intermittens dyszen-
terica). This form also occurs beyond the tropical zone. It has been
obgerved by Dehio in the lower regions of the Danube and by myself in
Japan. It is generally introduced by diarrheea, more or less serious, which
may have been brought on by chill, errors in diet, &c. In one of my
cases a vermifuge (decoctum granati) was the incidental cause. The
stools at first are eopious, fmeal, mixed with blood and mucus, and their
evacuation is attended by tenesmus. During the course of the disease
they become more frequent, with increasing tenesmus, while the fmcal
material decreases, and the stools at last consist merely of bloed and
mucus. The average number of stools in twenty-four hours is twenty
or more; in serious cases they become so numerous that they can no
longer be counted. In addition there are severe pains along the tract
of the colon, these being worse in the region of the umbilicus; the pain
:s increased before each evacuation and by palpation of the abdomen.
I was not able to confirm the statement of other observers that the
dysentery increases during the paroxysms of fever, and decreases or even
quite disappears during the apyrexia ; in my cases the dysentery persisted
throughout. The types of fever observed in this form are usually the
quotidian or tertian, but in my experience the quartan and quotidian may
be present.

If no improvement in the eondition is effected by suitable treatment
or change of climate, the patients rapidly become emaciated, and present
a piteous appearance, which is nob inappropriately compared by Werner
to the appearance presented by atrophic sucklings. The evacuations,
atill consisting of blood and mucus, become discoloured, serous and of a
cadaverous odour. The patients finally perish from exhaustion, after
the illness having sometimes existed for months (Martin).

In children who, according to Martin, are frequently attacked by this
form of malaria, the disease is less malignant, being with them more
chronic and often appearing recurrently.

It is probable that in the dysenteric form of malaria, there is the
question, n at least a part of the cases, of a mixed infection. A satis-
factory reply to this problem will, however, not be possible until the

mtiological factors of dysentery are settled.
(10) Preumonic malaria (malaria pneumonica, febris intermittens
pneumonica.}. This form, also, is not peculiar to the tropics; I have
seen it not only in Japan bub even in Germany, where, as assistant in
Wunderlich’s clinie, in Leipsig, I treated a case in 1877.
The disease, as a rule, begins like an ordinary intermittent fever, with

or without rigor. The fever is mostly intermittent and, according to my
observations, exhibits the typ

e of quotidian or tertian or duplex tertian
fever. After a few days it, not rarely, assumes & remittent type, and the.
fall of temperature may ensue suddenly or gradually.

As a rule, simultaneously with the fever pulmonary symptoms set in,
with shortness of breath, pains in the chest, cough and e_:gectora.tipn.-_
Sometimes already, on the first day of disease, a pneumonic infiltration
is perceptible by percussion and auscultation. The lower lobes appear,
by predilection, to be attacked. In a case examined by me post mortem,
the entire right lung and a large portlon of the left lung were affected.
The expectoration is gometimes mucous, sometimes purulent, with & mix-
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ture of blood; sometimes, as oceurred in my cases, it has a characteristic
pneumonic appearance. During apyrexia occasionally an abatement, or
even a complete subsidence of the symptoms, subjective and objective,
takes place ; in other cases, on the contrary, they remain stationary and
increase in intensity during the paroxysm of fever. The disease is usually
accompanied by diarrhea. . y _

The termination of pneumonic malaria is, when suitably treated, not
rarely a favourable one. On the other hand, the patients may succumb to
eollapse after four to six attacks. In the most serious cases the disease,
according to Giampetro, exhibits from the very commencement the stamp
of pernicious intermittent fever. The fever is remittent or subcon-
tinued, the local symptoms soon attain a marked degree, and somnolence,
delirium, tremor of the extremities, or the most extreme exhaustion, &e.,
et in ; in other words, the complex symptoms of so-called typhoid pneu-
monia obtain and the disease has a fatal termination.

Ascoli calls attention to the fact that in patients who have died of
acute pernicious fevers it [requently occurs that the autopsy reveals
pneumonia which, during life, was concealed by the other symptoms
of disease. He therefore, like Morehead, recommends the minute
examination of the lungs in such cases.

Heinemann, in Mexico, observed croupous as well as broncho-pneumonia as a con-
sequence of malarial infection. Croupous pneumonia he found relatively mors rarely,
but the broncho-pneumonia frequently led to phthisis if quinine was not administered
long enough and at the proper time.

Opinions are divided as to the nature of pneumonic malaria. Aeecord-
ing to one view it is a question of a particular localisation of malarial
infection. According to the other view it is a complication, the predis-
g’ocaitinn to which is furnished by malaria. According to F. Plehn the

ody, the powers of resistance of which have been damaged by the long-
lasting effect of malarial fever, easily falls vietim to a number of other
diseases. On the other hand, the injury caused to the body by external
influences, or other kinds of infections diseases, affords an opportunity for
the development of the permanent forms of malaria parasites, lying latent
in the body; by the chemical changes of the nutritive media (blood), the
latent malaria parasites are enabled to-develop and become active.

- There seems no doubt that pneumonia may occur in econjunction with
!;nml&yla.. My opinion, however, is, not that the pneumonia as described
in this form 1s a complication, but that it represents an expression of the
malarial infection itself; this opinion is strengthened by the fact that, as
in malaria dysenterica, the commencement and termination of the fever
and the local symptoms are simultaneous, and that the favourable influenee
of quinine on the entire process of disease is beyond doubt. It should be
the endeavour of future miero-hiologists to throw light on this subject.

~ Martin, in Deli (N.E. coast of Sumatra), where, according to his experience, t i
no tuberenlosis, observed seven cases in wh:li::h there was iacﬁ lamg &rﬂxtfbic af a dg:;i:ﬁ
live character. The patients with remittent or intermittent fevers complained of pains
ggﬂq]j' setbing in on the left side and a tormenting irritation causing a cough; but,

3X itgng splenie enlargement, other symptoms were negative. After a few days the
cough increased, dyspncea set in, and a pleural effusion was perceptible, which in turns

] d and decreased. Accompanied by high remittent faver l:]iuaru appearad cardinc
%Ptﬂm. first on the left, and then on the right side also. The expectoration was
u id, frothy, always sanguineous, and in consequence reddish.brown (never grsen
or purulent), and always had a peculiar faint odour. Mieroseopically it exhibited
numerous elastic fibres, but never tubercle bacilli. As in pulmonary tuberculosis
nig t-sweats were present ; in other respects the patients, not afflicted by heredity, had
He appearance rather of malarial-cacheetic persons than of consumptives, In the first
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cases, in which Martin had not recognised the malarial nature of the illness, death »
mostly ensued after three or four weeks. The last throe patients were sent to Hurops ”
s soon as the firat lung symptoms set in and recovered, one of them in epite of a o
provious operation for empyema. Schiiffner, who is at present the medical man in Deli, pJv

. l'il

is very soeptical as to this form of malaria, as in one year he made about fifteen post.
maoritent examinations on cases of tuberculosis, and saw at least an equal number o :
surgical cases, The existence of tuberculosis in Dell (as communicated by letter) is
also confirmed by Maurer and Zellweger.
Do Brun reports from Syrin (Beyrout) a bemign pulmonary affection determined by
chronic malarial infection, It mostly affects children and young peraoms, especially
women, snd is localised in one or both apices -::r{ the lungs (Pneumo-paludisme diu
sommet) and is attended by a more or less viclent cough, which sometimes only
ocours during the attacks of fever and is mostly dry, more rarely accompanied by
ynueons, and sometimes by sangoineous expectoration ; the congh may be absent in
wome cases, but thers is diminished resonance, bronchial breathing, no rhonchus:
{exoopt when complications with bronehitis are present), increased voeal fremitus, and
bronchophony, In recent cases, in whieh it iz only a question of engorgement of the
lung tissue, these symptoms vanish quickly on quinine being administered ; in cases of
longer standing, in which induration of the tissue has already ocourred, the symptoms
only subside slowly or may remain stationary. At the post-mortem examination of such
a case De Bran found the following condition: The fissue of the apices of the lungs
were of the colour and consistemey of liver, infiltrated, containing no air; the
sactional surface was smooth and exuded a bloody fluid ; the bronehi and pleurm
were normsl: on microscopical examination, the alveclar walls were found to be
thickened and infiltrated with embryonic and fusiform cells which, transformed in
places into fibrous tissue, had obliterated the alveolar recesses and filled them with
miliary fatty masses, the rosidue of disintegrated epithelium; no tubarele bacilli wora
found. Légues, in Marseilles, observed a similar case of & sailor hailing from Crete.
The blood as well as the expectoration contained malaria parasites; the expectoration,
however, contained no tubercle bacilli. At the postanortem examination only
hypersmia and cadema of the lungs and fresh pleurisy were found, and microscopically
a very slight epithelial desquamation and a few lencocytes containing melaning
nobwithstanding the fact that during life an affection of the apex had been diagnosed.

11. Malarial pleurisy (febris intermittens pleuritica) oceurs more
rarely than pneumonic malaria. According to Hertz it is characterised
by symptoms of dry pleurisy (pains, dry cough, fremitus) which appear

during the attacks of fever.
1o German Bast Africa, according to Steudel, dry pleurisy occurs as a

complication of blackwater fever.
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12. Hzmoglobinuric Malarial Fever or Blackwater Fever.

Synonyms : PBilious fever ; malaria biliosa hemoglobinurica, Febris
PErRACIOsQ hemoglobinurica, Febris remittens haemorrhagics, Febris biliosa ; Schwas:
swasser fieber, DBilious hemoglobinuric fever, Ioterode pernicious fever, Hamaturs
remittent, Yellow remitfent, Black joundice, Hemorrhagic malarial fever;
biliguse hématurique, Fitvre bilieuse melanurique, Fitvre ictéro-hemalturique,
ictéro-hémorrhagique, Fievre hémosphénurique, Fievre ictéro hémosphénurigue, Fu

ivieuse ictérique, Acces Jaune, Fitvre jauns des Créoles ow des acclimatés, Fiet

bilieuss grave, Fievre rémittente bilicuse.

Blackwater fever, so-called by the symptom most pronounced in the
eyes of the laity, namely, the secretion of blackish-red urine, has lately
been the subject of numerous publications. According to these it would
appear that the %eogra.]]lghicn.l region of distribution of the disease is &

fairly large one (see ¢ art 1.). Its prinecipal distribution, however, 18

found along the flat coasts of tropical Africa, on the west as well as on the
i though ol

eagt coast. It is by no means & NEW illness in these regions,

late years it _has increased in frequency. In the reports of the J:
Colonial medieal officers it can be traced to the twenties of the nineteentl
century. It occurs in Nossi-Bé, Madagascar, and Mauritius, in Asi
Minor (Smyrna and vicinity), Siam, Cochin-China ; while in India it only
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Number of Patients.
- .'_'_.“_ M.
Day -ul: Disense. Positive. Megative.

First 16 3
Second 9 A 7
Third — 4
Fourth e 1
Fifth — 1

Taking these numbers into consideration, and in spite of Koch's weighty
authority as to the question of the relation of blackwater fever to malaria,
I do not consider his verdict to be conclusive.

A. Plehn has pointed out that in this disease the malaria parasites are
only to be encountered at the beginning of the illness as, in all cases with-
out exception, these parasites perish in the plasma by being deprived of
their host through the disintegration of the blood corpuscles which takes
place in blackwater fever; in consequence, malaria parasites may dis-
appear entirely after only bwelve hours. As regards the influence of the
cagsons on the occurrence of the disease, it is especially towards the end
of the rainy season in most tropical countries that cases of illness make
their appearance. Coineiding with this statement Bérenger-Férand
reports the same condition in Gorée, Carmouze in the French Soudan,
F. Plehn in Cameroon, and Corre in the island of Nossi-Bé on the north-
west coast of Madagascar. On’ the other hand, Hébrard asserts thatb
blackwater fever is seen on the Ivory coast and cannot be said o be
dependent on the condition of the weather ; Girtner reports the same
as regards German East Africa. Sometimes blackwater fever appears in
gpidemic form, and this, according to F. Plehn's opinion, is always
attributable to marked climatic or telluric changes. _

The disease is mostly observed in persons who have made a long stay
in a malarial region with or even without a large number of fevers to his
ovedit. It seldom oceurs within the first six months’ stay, but F. Plehn
caw isolated cases in which blackwater fever broke out only a few weeks
after arrival. According to Crosse the disease seldom oceurs after the
third year in the tropics.

The different races show a varying predisposition to blackwater fever.
Furopeans suffer most frequently ; negroes are seldom attacked. The
Chinese coolies on the Congo and at Fernando Po, on the other hand, suffer
severely. The disease likewise affects Malays (Schellong), Tonquinese
(Le Ray), and Indians (Rothschuh, in Nicaragua).

Sex appears to play no part in the predisposition. It is true that black-
water fever comes under observation more rarely in women than in men ;
this, however, may be accounted for by the fact that there are fewer
women than men in the countries where the disease occurs, and they are
less exposed to the influence of malaria than are the men. Children
do not enjoy immunity. Fisch observed the disease in two children aged
respectively 14 months and 2} years. _

According to F. Plehn an ndividual predisposition to frequent attacks
exists, in the same manner as malaria possesses the tendeney to reappear
with the same symptoms, and with a actions of the same organs. This
holds good also in regard to blackwater fever, and in each new attack the
power of resistance is diminished. Fisch nevertheless observed patients
vho had gone through ten or more attacks, and, according to_his
experience, after having recovered from the fourth attack the immediate
danger of the attacks has been overcome.

It frequently happens that biackwater fever recurs even after depar-
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ture from the malarial region, under the influence of change of climate,
different manner of living, and on the voyage home or even after arrival
home. Plehn points out that under these circumstances numerous
Africans from the west coast fall vietims to this disease on their way, or
on reaching home. Crosse and Pakes observed a case in London of a
patient who had returned from Nigeria a month previously, and had there
suffered severely from malaria but had never had blackwater fever.

As incidental causes, all weakening influences that may act as pre-
disposing causes in malaria come under consideration: such are chills,
bo-cﬂly exertions, mental excitement, rapid change of climate (as a quick
journey to a hill station, or a quick voyage home to Europe in winter)
working in the sun, excesses in * Baccho et Venere,” parturition,
injuries, &e. e

Quinine forms another and very frequent incidental cause. In the
different countries the outbreak of hemoglobinuria, or blackwater fever,
has been observed by various investigators (Tomaselli, Karamitsas, Pam-
poukis, and Chromatianes) to immediately follow the use of quinine, even
in quite small doses. Of 43 cases of blackwater fever which came under
F. Plehn's observation in Cameroon, 24 positively broke out a few hours
after the administration of quinine; and of 55 cases treated by A. Plehn
in the same place 48 of the atfacks were directly caused by quinine.
Most of the attacks set in two to four hours after the administration of

inine; in rarer cases, probably in consequence of retarded absorption,
3:3 attack commences later, even as much as ten hours after.

For this reason Koch has made the assertion that blackwater fever, as
a rule, is solely quinine poisoning without malaria taking any part in the
condition. Baccelli made the same assertion in regard to malaria-
h@moglobinuria in Italy; Koch also maintains that in those cases in
which the illness had not been preceded by the use of quinine, food,
drink, or other substances conveyed into the body, to which sometimes
the organism exhibits a remarkable idiosynerasy in the tropics, may exercise
& similar effect on the red corpuscles as quinine itself. Koch’s opinion
has, however, hitherto found but few supporters, and for the following
reasons :—(1) Blackwater fever only oceurs'in notoriously malarial regions.
(2) A number of reliable observers have confirmed the presence of malaria
parasites, especially at the commencement of the illness. (3) It is ocea-
gionally observed in patients who have certainly not taken quinine imme-
diately, or even for some time previously. Quennee in the Soudan saw
the only person, a doctor, who on prineiple took no quinine, die of black-
‘water fever. Carré, in Africa, also knew two persons who would not take
quinine ; one of them died from malarial cachexia, the other from black-
water fever. (4) Blackwater fever is only endemic in certain malarial
.countries; but in other countries where quinine is taken to as great
an extent it does not exist. In India, where malaria is very frequent
and oceurs in all forms, and where not alone malaria, but every kind of

verish disorder is treated with large doses of quinine—daily doses of
#0 to 5°0 being quite usual—blackwater fever is * practically unknown
(Crombie). The same condition prevails in British Guiana. In Algeria
either Laveran nor Brault ever saw a case, nor was the disease observed
by De Brun in Syria, although in both the countries mentioned malaria
18 very prevalent and a great deal of quinine is taken. (5) The same
erson may at times develop blackwater fever after a small dose of
quinine ; whereas a few days previously, or subsequently, he can take
considerably larger doses without any injury to himself. Exceptionally
he observation is made that in certain persons hmmoglobinuria is origi-
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nated even by small doses of quinine. In such cases it may be a question "
of congenital or acquired idiosyncrasy. (6) Although the use of quining *
is by no means confined to malaria, blackwater fever, with remarkably b '
faw exceptions, only oceurs with malaria. o
Only three such cases, two relating to typhoid patients and one to a k*
leukmmic patient, have ever become known to me; these were observed u
hy P. Moseato and were mentioned in response to Meuse’s enguiries on P
the blackwater fever question. QObviously in these cases there was B
e

idiosynerasy.

For these reasons, according to my opinion, one may conclude tha
malarial infection plays the principal part in the genesis of blackwater
fever, and that the mtiology of this disease may probably be explained in
the following manner :— '

In certain particularly notorious fever regions & constant destruction
of ved blood corpuscles takes place under the influence of chronic
malarial infection. In consequence of the continued and unusual
demands which are made on the blood-forming organs these no longer
grow, so that they partly yield a product weakened in its capacity for
resistance. A new invasion of pavasites suffices—even of the otherwise
benign terfian parasites—with the virus formed by them alone, or in
conjunction with another poison introduced in the system, namely,
quinine (exceptionally the latter alone) to cause & wholesale destruction
of red blood corpuscles, infected and non-infected, and thus to originate
blackwater fever. A. Plehn explains that as, in this process of disense,
the least valuable blood corpuscles perish, a large dose of quinine can
be borne a few days later without exereising a deleterious influence.

n this enormous destruction of red blood corpuscles the danger of black-
water fever consists. The hemoglobin released in great quantities 18
partly taken up by the kidneys and secreted with the wrine, and partl
invades the circulation of the portal vein and becomes transformed intg
biliary pigment in the liver. The consequence is a superfluous production

of bile. As the liver is unable to comp etely excrete this, a portion finds
its way through the 1 mphatic vessels into the blood, and in this mannet
icterus is originated ( enator's cyth@molytis icterus). Hiemoglobinuria and
icterus are, therefore, the principal fantures of blackwater fever. The
accompanying type of fever varies. Sometimes, according to A. Plehn
it is tertian, sometimes quotidian, most frequently it is of an irregulal
intermittent or remittent type, with only very short periods of apyrexia of
remissions.

Prodromal symptoms often precede the outbreak of the disease, ant
are similar to those that are apt to prelude malarial fever. They consisi
in & sensation of indisposition lasting for several days, accoimpanied
by lumbar pains, or pains in the region of the kidneys, a dragging
the limbs, general feeling of fatigue, loss of appetite, disinclination 1ol
work, &c. Sometimes the disease breaks out owing to some incidenta
cause, sometimes gpontaneously during the course of a simple uncom
plicated malarial fever, or sometimes under the influence of certal
external causes. i

Tisch, in many cases on the Gold Coast, observed that the disease Wi
preceded by fevers of an unimportant character setting in eVery week, @
more rarely every fortnight. .

The actual commencement of blackwater fever is usually characterised
by & severe rigor, sometimes parsigting geveral hours; the temperai
mostly rises rapidly and soon attains to 40° or more. Cases, howevel
ocour in which 38° is pither not exceeded, or only by a few points, O
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Anemia of a high degree is always extant. The hemoglobinurie
contents were found by Plehn to be re uced to 40 or 60 per cent. On
microscopical examination, this investigator found numerous macrocytes
and so-called Ponfick’s shadows, less numerous microcytes and poichylo-
cytes and blood corpuscles always containing nuclei; these are signs of
commencing regeneration. On the other hand, no pigmentary materials
were found, and the serum, in the most serious cases, proved to be
slightly reddened by dissolved hmoglobin.

Sambon observed pronounced leucoeytosis, which commenced with the
attack and out-lasted it a long time.

Berthier, who in two eases could only spectroscopically confirm oxyhemoglobin in
the blood-serum, and found that the eolour of the latter did not differ from the normal,
does not attribute the hemoglobinuris to hemoglobinemia. According to his opinion,
the hmmoglobin in the urine originates from hmmorrhages in the kidneys (see
pathological anatemy) while the icterus is the rosult of polycholia.

The bodily strength of the patients rapidly diminishes, and they
become emaciated in a few days. The pulse becomes small, irregular
and very frequent, the heart sounds are unnaturally loud, and violent
attacks of dyspneea set in, which (as also the paresthesia and hyper-
wsthesia, consisting in itching and a feeling of numbness in the fingers
and toes) may be attributed to the advanced anmmia. Sometimes, also,
h@morrhages from the nose, gums, in the skin, &e., are ohserved. Fre-
quently, in consequence of the defective activity of the kidneys, cerebral
symptoms, severe headaches, somnolenee, delirium, unconsciousness, seb
in and death may ensue from urem:d.

In other cases the patients die in consequence of cardiac insufficiency,
formation of thrombus in the heart, embolism (F. Plehn), or through
the enormous disintegration of red blood corpuscles and the serious
disturbance of the process of life (Koch) connected therewith.

Death generally takes place in the second week of disease, frequently
even earlier.

In a favourable case of blackwater fever the icterus and hemo-
globinuria disappear rapidly, but the urine remains albuminous for days
and weeks, the irritation of the pathological secretion having caused
nephritis. Indeed the patients only recover very slowly, the blood
corpuscles destroyed being only replaced gradually. Offen the tempera-
ture at the commencement of convalescence is subnormal. After recovery

from blackwater fever the patients not rarely remain free from malaria
for weeks or even months without taking quinine.

Tn the mildest cases of blackwater fever r:mlg one or more attacks of
fever lasting a few hours occur with the hemoglobinuria.

The percentage of mortality is given differently by different authors ;

it is therefore evident that it varies according to time and place

According to Michel's observations (N. America) the mortality averages
33.50 per cent. ; according to Reynalds (Gold Coast) 50 per cent. ; accord-
ing to Schellong {Kaisar=Wilhelma-L&nﬂ} 49 per cent.; according to
Carmouze (India) 33 per cent. ; aceording to Cassan (Gorée) 32 per cent. ;
according to Guiol (Madagascar) 31:6 per cent.; according to @
(Nossi-B¢) 28 per cent.; according to Barthelemy-Benoil (Senegal)
95 per cent.; according to Bérenger-Féraud (Senegal) 93-24 per cent.;
according to Kanellis (Greece) 99 per cent.; according to Koch (German
. Africa) 21 per cent. ; according to Crosse (Nigeria) about 20 per cent. §
according to Steudel (German K. Africa) 16-17 per cent.; according to
F. Plebn (Cameroon) a little over 10 per cent.; according to Pampoukis
(Greece) 66 per cent. ; according to O Neill (Madagascar) 4 per cent.
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The masked forms are generally rare. It is a peculiar fact that very #‘"r
few statements as to their occurrence are forthcoming from the worsh P
tropical fever {'egimm. In certain districts, on the other hand, they are A
observed relatively often. During recent years, in particular, a fow
interesting observations from the Caucasus have been published, and
these are the more valuable that their parasitic nature was verified
Zakhariane observed in the place mentioned 148 cases of ma.]m:ii;.
amongst o total of 820 soldiers, of these 27 (18 per cent.), were masked !
and in them large as well as small parasites were found to be the cause
(Mannaberg).

According to the present standpoint of our knowledge the following
groups of masked attacks may be differentiated :—

(1) Neuralgic affections are the most frequent. They mostly ocenr
in paroxysms, bub do not usually exhibit a regular type. In other cases
they appear continuously with marked remissions, Sometimes they are
accompanied by herpes zoster (Rosenthal). Most frequently neuralgis
of the fifth cranial nerve is observed, parficularly supra-orbit neuralgia,
accompanied sometimes by redness of the corresponding eye, increased
secretion of tears and photophobia. More rarely one observes occipi
or intercostal neuralgia, unilateral abdominal pain  (neuralgia lumbo-
abdominalis), &c., occasionally hemicrania, neuralgia of the pharynx,
otalgia, neuralgia of the phrenic accompanied by dyspnoa and cyanosis
in consequence of the hindered diaphragmatic respiration, are met with,
Cardialgia, colic, nephralgia, testicular neuralgia, ovarian aching, coccy-
dynia, pruritus vulve, have been recorded. '

By some authors “ dry colic™ is attributed to malaria. It is fr uently observed
on French men-of-war eruising in tropical waters. It is ealled ry-belly ache or
bilious colic by American doctors and is characterised by exceedingly severe attack
of colic with obstinate constipation and bilious vomiting, occasion accompanied
by jaundice, It has, as & matter of fact, however, nothing to do witi malaria, and
according to Hirsch's' investigations, is nothing but lead eolic originated by wine or
rum containing lead, drinking waber conveyed through leaden pipes, utensils made

partly of lead, &e. :
ost of the cases of endemic colic nllzaﬂrm& on the Congo are, according to Meuse,

attributable to anchylostomiasis.

(2) Convulsive seizures constitute another group. They consist of
twitchings, convulsions, cramps in the calves of the legs, spasms of the
lottis, sneezing, coughing, which in children is similar to whooping
cough, hiceoughing, eructation, expulsion of wind, dysuria, &c. '
(3) Anesthesia, and such disorders as periodical amblyopia (without
any apparent ophthalmoscopic lesion), hemeralopia, deafness and anosmia

The transient disorders of vision without apparent ephthalmoscopie lesion, and
which rapidly disappear under quinine, Bre, according to Guarnieri, ca g
mechanical disturbance of the eirculation of the blood in the retina and choroid, dug
to globular stasis with consecutive cedems, particularly in the dilated veins and capil
laries, These are considered to be direct consequences of the presence of the red
blood corpuscles by malaria parasites, and the engorgement of the smallest vesselz by
partly degenerated, necrotic lencoeytes, which are almost exclusively mononuclear.

(4) Paralyses of varied character.
(5) Other disorders of the mervous system, guch as asthma, anging

pectoris, attacks of giddiness, sleeplessness, delirium, attacks of terror
maniacal attacks, attacks of insanity, melancholia, lethargy, aphasia, aré

also associated affections.
(6) Hyperemia and inflammations, such as colds in the head,’

\ Handb, der Hist. geog. Pathel., Idit. ii., p. 184.
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fever the testicles and epididymis enlarge equally and frequently cannof g
‘_b& igolated one from t_-ha other, while simultaneously there is some effusion g
into the tunica vaginalis. ‘lhe pain and fever quickly disappear on f
administration of qﬁmina. while the swelling requires a longer time (three f:’."
to four weeks) to abate. Without quinine guppuration may seb in. Not f,;
rarely atrophy of the testicle or thickening of the epididymis is left, and g
hydrocele persists. In the German navy also (Bast Asia, Africa) this i
affection has been frequently observed. Ziemann, in Cameroon, saw & !
mild case with parasites in the blood; and this observer is of opinion g
that the sporulation of the parasites of tropical malaria takes place in the e
internal organs, because perhaps the infected blood corpuscles, having P
suffered certain changes, are rotained in the capillary network; be is o
inclined to attribute orchitis also to this purely mec anical influence. P
Fayrer veports that in India, under the inﬁuanee of malaria, hydrocele pi
frequently develops. '
The affection known in the liast Indies under the name of burning of feet, is by some g
authors classed with malaria, by some with beri-beri ; according to my op nion, however, gl
it nppetl-uinn to neither disease, It has hitherto been observed in Burmah, SBiam, the {
provinces of Tenasserim, in Penang and in Singapore. It is charactorised by burning &
and spasmodic pains in the foet, especially the soles, which areso severe that the patients ¥
cannot bear the lightest covering over them, are deprived of all rest, and in consequence ¢
become much run down. Neither abnormal redness, a trace of csdema, nor painful E
points on pressure are present. Oceasionally also the hands, or both the hands and 5

foet are attacked; frequently there are simultaneously similar pains in the tibia.
Diarrhoes and necrosis of the cornea are sometimes encountered as accompanying:
symptoms. The disease is difficult to treat, recovery very seldom takes place. Rasch,
however, achieved & successful recovery in seven weeks in a case in Siam, which he

treated with phenacetin and quinine.

5. Malarial Anzmia and Cachexia.
(Cachexie paludéenne.)

A pri and a secondary malarial an@mia and cachexia are differ-
entiated. The latter 1s developed in consequence of acute, frequently
repeated attacks of malaria, Bxceptionally it may set in after the first
attacks of fever, when it may cause death in a few weeks. The severity
and the number of previous attacks are of less importance in the develop-
ment of cachexia than the constitution of the patients and the hygienic:
conditions under which they live. In children cachexia is apt to seb in

uickly.
3 What would appear to be primary malarial anmmia and cachexia,
oceurring without definite attacks of fever, is a very insidious affection.
In many ia?erdre%iona the whole population bears the stamp of cachexia,
which oceasionally develops in such localities without a distinet attack
of fever having been present; the cachectic state may, though very rarely,

end in death without fever having been present during the entire co
of the disease.

The features of the illness in both forms are the same, and the illness
may have been caused by the parasites of malignant tertian fever, ory
though less frequently, by parasites of other kinds. The patients attail

le, yellowish-green, cla _coloured, or later an ashen-grey appearance,

o
w]E?uh is most pronounced on the face and the backs of the hands,

ya.rhicula,ﬂy at the joints (De Brun). The patients become very t!niu and
weak, and are incapable of doing any active work. They perspiré pro-
fusely, sleep badly, or on the contrary exhibit marked sleepiness,
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L Zellweger (in a writien statement) doubts the specific nature of this affection. In
l:.lumpu ke-r:u.t.nmnlnm_[-. also oceurs as a concomitant in diarrbeens, typhoid, and other
ﬂmﬂn.uus,lwu.huub being considered to be caused by the direct influence of the virus
of the disease on the tissne of the cornes. When o patient with fever lies motionless
for days with his eyes open, necrosis of the cornes may readily oceur. Zellwoger, '
in Deli, was always able to arrest such cases by immediately ordering a highly nutritive
g::.‘at, a.nf] J.';Pp!}'mﬂ: a protective bandege; he did not use quinine and never resorted

enucleation. '

Kipp's keratitis dendritica and keratitus profunda are two additional
corneal ailments that are obgerved in malaria.

=
=

The former begins in the course of or after an attack of fever with photophobia,
flow of tears, supra-orbital neuralgin, and a narrow superficial serpiginous ulcer:
resombling a skeleton leanf with laternl processes, forms on the cornea. According to
Noges anwesthesin of the cornea and great sensitiveness of the supra.orbital nerve, on
pressure, prevails. Under specific treatment recovery quickly sets in. The seme
affection is also observed in influenza.

Keratitis profunda sometimes comes under observation in malarial cachexia,
A greyish infiltration in the middle or decper layers of the cornea may slowly form,
The treatment should consist in quinine, atropine and fomentations.

Other eye discases may also develop under the influence of malarial infection.
These are caused by disturbances of the circulation originated by red snd pigmented
whita blood corpuscles containing parasites. FPoncet, Suleet, Yarr, &c., observed optie
neuritis with peri-papillary cdema, conecluding, in severe cages, with papillary melanosis
and frequently with partial atrophy ; they aleo observed retinal hemorrhage, retino.
choroiditis, diffuse opacity of the vitreous, and sudden, incurable blindness.

In optic neurifis su ra-orbital pain and phatrnphn{aia almost constantly prevail at
the commencement of the disease. Night blindness is frequent, while the acuteness
of vision changes conspicuocusly in the course of the disease. The papilla is enlarged,
of a greyish-red colour, and with cedema in its vieinity; the edges of the papilla are
obliterated and the vessels dilated and serpiginous, The affection is always bilateral,
but as a rale does not begin gimultaneously in both eyes. Almost £0 per cent. of the Sl
cases, according to Yarr, terminate in partial atmph{r in consequence of endarberitis,

Retinal haemorrhages oceur in two forms, as small peripheral hemorrhages situated
in the ciliary ring, and which fre uently set in during acute attacks of fever; and
larger hemorrhages in and around the papilla coourring in malarial cachexia.

YVarr deseribes the retino-choroiditis as follows : © In about 20 per cent. of the cases
of acute intermittent fevers, the patients, usually towards the end of the stage of fever,
complain of pain in the supra-orbital region, sensitiveness of the eyes on pressure,
photopsia and photophobia. General hypersmia, which is mostly venous, aiiects the
fundus oculi. The papilla appears red, slightly swollen and gurronnded by & grey ve

The retina is cloudy and appears to have & waved suciace. This cedematous con ition,
the first stage of retino-choroiditis, again disappears without leaving a trace. Sometimes
after repeated attacks and the development of cachexia the symptoms persist. Puncl
form hemorrhages appear in the periphery and 2 chronic, slow progressive retino-
choroiditis is formed, ending in capillaTy atrophy of the choroid with severe disorder
of vision. The fundus oculi then appears of an almost uniform grey colour, as if
aprinkled with pepper, the optic dise is pale, the vessels very thin, the vessels o
tﬁg choroid are distinetly visible, almost white, with central red stripes; the layer of
retinal pigment and the capillaries of the choroid are nt.ra-%llz_i & '

The opacity of the vitreous exhibits a characteristic white appearance in reflected
light, and occasionally causes an almost total loss of power of vision ; all this may,

however, in time clear up. d ; _.
Yarr deseribes the following additional disorders. Sudden but persistent amaurocsis

without ophthalmoscopic changes (central lesion), periodical amaurosis (edems, hmmor-
vhages), amanrosis setting in suddenly and ending in atrophy of the optic nerve {perhaps
IMOTT. into the optic dise), persistent central scotoma (macular hemorrhage)

iodical blue vision (cause ?). : _ .
The treatment of the above-mentioned ocular disorders consists in quinine &nd

change of climate; in opacity of the vitreous iodide of potassium is recommended, With
protection from light, local bleeding and blisters.

Gangrene may sek in on various parts of the _bpﬂjr ; on the cheeks
(noma), gums, fermale genitals, scrotum, extremities. The slightesé =
ulcerations of the skin often become phagedenic. Rigollet also observed =
phlebitis in tWo cases in consequence of malaria. Wounds according to
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Van der Burg heal with difficulty, so that surgical operations
ﬂwm;:fn?i]ﬁ cachexia shnﬁgld be avoided, being attended by severe hmmor-
rhages and gangrene. Roux and Martin certainly had contradictory
axpct;rianca. Martin, however, in two cases observed refarded healing
of fractures ; the formation of callus sets in late &mEl is apt to ba incom-
E;[le,tﬂ_ and it was only after change of climate the definite consolidation of

re ensued. :
4 Bsfg:gzzimes multiple abscesses in the subcutancous tissue a.mi‘ boils
develop. The former, according to Mn.rt-!n, are most frequent in the
external auditory meatus, on the Lf:gs g.nd th?]]s, and in the cellular tissue
of the perin@um, frequently muslu%_mcnmp ete anal fistula. Pumﬂ and
Piron each had a case of myositis which terminated in suppuration. _
In much reduced patients parofifis is n.lgu frequently abserved._ Marxtin
once observed the dgvalo ment of hepatic ﬂbsces{; and ult:era.!':wa endao-
carditis ; it is, however, di%iuult to see the connection of hepatic abscess
alaria.
md}-?]mfim and multiple neuritis occur. Maenamara observed paralysis
of the soft palate, and of the left ulnar nerve, besides neuro-retinitis.
Multiple neuritis of a diversified cha.ra.ater_ was nbserve:i by Ragt;ssult: :
Strachan and Highet. Glogner even attributes a portion of beri-beri
symptoms to malaria. Nevertheless I consider the four cases com-
municated by him and in which he observed malarial fever in addition
to beri-beri symptoms, and the aggravation of the former after the latter
and wvice versd, to be complications of beri-beri with malaria.
The cases of multiple neuritis observed by Strachan in the West Indies were cha-
terised by amblyopia, hardness of hearing, burning of the palms of the hands and
e goles of the feet, followed by pigmentation, herpetic vesicles in the region of the
nerve terminations, and peeuliar inflammations of the eyes, nose, and mouth,

The disease, which oceurred in whites as well as in negroes, mostly ended in recovery,
but only after the lapse of months or even years.

- According to Young spinal pachymeningitis, manifested by paresis or
paralysis of the lower extremities, is often developed after severe and

prolonged malaria.
falj{gam@ also, symptomatologically and probably also anatomically, of
ifferent kinds may, according to Remlinger, appear during the course of
: icious as well as intermittent fevers. Triantaphyllides observed
aree cases of multiple sclerosis in consequence of malaria, two of which
covered through specific anti-malarial treatment.
Sometimes, in consequence of malaria, menfal disorders oceur.
rding to Frerichs these are set up by a deposit of pigment in the
bral cortex, whereas Pasmanik attributes them to the toxin formed
 the malaria parasites, and more especially to cachexia. According
to this author conditions of simple melancholia, perturbed melancholia
and imbecility oceur, all of which exhibit a depressing character. The
osis is almost invariably favourable,
 Judica observed attacks of hysterical convulsions with hemianmsthesia
88 a consequence of malarial cachexia, and which yielded to anti-malarial

‘reatment.

?GWB are indebted to Dehio's eareful investigations for our knowledge
on the condition of the body temperature in malarial cachexia, During
it8 course intermittent or irregular attacks of fever appear occasionally,
accompanied by slight temperature ; these, however, rarely set in
separately, but mostly form persistent connected periods of fever. During
the afebrile intervals, however, the temperature is abnormal, its course
being irregular and atypical and similar to that of the feverish period.
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The average daily temperatures are gometimes relatively high, sometimes far lowar
than in healthy persons, and exhibit abnormally large and quite irregular daily fluctua.
tions, The maximum 18 gencrally attained at midday. The mechanism of heat’
regulation is therefore also disturbed during the afebrile periods, snd not only are the
attacks of fever checked but the irregularities of the ain:ﬁ)rila temperature disappear
rapidly with the exhibition of quinine. 'The absence of fever is therefore to be explained
by the exhanstion of the organism which is no longer capable of causing high tempe '
tures, yet exhibits during low temperatures the same abnormal eonditions as in the
faverish state. According to Dehio's experience the patients not infrequently becom 8
foverish when strength 18 regained, Malarial cachexia is therefore not to be regarded
a8 a secondary disease, but as the continuation of the primary disease in an angb].

—_and therefore more weakly reacting—body.

The subjective symptoms of fever are, according to Van der Scheer
often very slight, so that temperatures of even 89-40 cause no feeling of
illness. This is important in regard to the statement of some authors
that malarial cachexia may exish without previous fever.

Malarial disease may drag on for months or even years. It can be
horne longer by the natives of malarious countries than by Buropeans,
Transient improvements are offected with suitable treatment, but recove y
can only be hﬂg&d for if the malarious region be left ; yeb even this 5
not certain, and according to Werner traces of the disease remain during
the whole life, even in the most favourable cases.

Death finally ensues from exhaustion, dropsy, diseases of the kidneys;
amyloid and lencwmic conditions, or complicating diseases, sometimes
also from apoplexy which, according to Griesinger, is attributable b
pigmentary embolism of the cerebral vessels.

AT

AT ETTELARS —u

Mopi is of opinion that malarial cachexia (like pernicious anmmia) is caused b
gastric lesions. In geveral cases he discovered numerous malaria parasites in the moi
varying stages of development in the <hrunken and degenerated digestive glands o
the stomach and the gurrounding capillaries.

Tt is a remarkable fact that malarial cachexia is observed with ven =
different frequency in the worst malarious regions. In India, more pal
tienlarly in the erai, Deccan and North Ceylon, it is of very frequen
oceurrence ; in Africa, on the other hand, it is very rare. lEait.har i
Plehn in Cameroon, nor Koch in German East Africa, ever encounse B

a typical case of malarial cachexia. .
Euﬁhanan deseribes a cachectic form of fever occurring frequently in

TIndian jails at the and of the ** unhealthy " season, and which is observed
mostly in patients who have previously suffered from intermittent fever

and dysentery. The disease commences either with low fever, or with
high fever lasting a week and succeeded by low fever. The patient becomes
weaker and thinner and appears gn@mic, The sclerotic may AsSHME
a yellow tint; the tongue 1s either large and relaxed, exhibiting inden

tations of the teeth at the edoes and black pigmented spots, as &re T
quently observed in native Indians, or especially during the her

course of the disease, the tongue ig red and raw. The gums &S
blackish-blue or red, swollen and ulcerated. Frequently between he
upper and lower last molars, on one side or both, there iz an uleer known
in India under the name of “ Crombie's molar ulcer.” The feet and
regions of the joints are frequently cedematous, ascites often pres

also, and the spleen is enlarged. The patients frequently suffer

nyctalopia. ~When the patients become still weaker mucous diarT
or dysentery sets in, or gangrene of the large intestine such as is obse!
in chronic dysentery obtains, and mostly ends in death. In other cas
the patients become thinner month by month till they finally suce

to i mation of the lungs or sudden pulmonary cedema. Neverthe
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man other hand, regards the pale complexion as a loeal phenomencn, a con-
Hqu;:;.atcl:lathn higher mmmgp.umgum which works on the vasoular nerves, ﬂ.ur.lhlm calls
attention to the normal whiteness of the parts of the skin kept r.:mrum:ll; this pallor
in the parts of the skin govered by clothing is constant in a damp warm chma.te.l The
pallor is attributed by van der Scheer and Lehmann to there being less blood in the
gkin, on aceount of a larger quantity occupying the abdominal organs. .

Chronic diarrheea, dysentery, anchylostomiasis, &e., may, besides malaria, be con-
gidered ns causes of actual an@min cecurring in the tropies, ks :

Besides the above-mentioned pale complexion the following deviations from wﬁat is
considerad normal in the temperate zone oceur in the body of KEuropeans dwelling in the
tropics; these changes may be attributed to the effects of the tropical climate.

A long stay in the tropics causes a weakening of muscular power; this result
may be directly gauged by the dynamometer and is most prenounced in the tropical
lowlands ; but is not observed in the tropical mountain regions, where the t-ampnm-
ture is lower, the differences of temperature are greater, and where there is less
moisture in the atmosphere.

The bodily tem; P:rc, according to F. Plahn, rises a few decimals (about 0-46) in
transit from o mo te to o tropical climate, this rise corresponding generally to hl:!u
atmospheric temperature. After acclimatisation, however, no rise of temperature is
present when resting or doing moderate work. Botween the hot dry season and the
eooler rainy season there is a mean difference of 0-18% to 004%. In regard to the daily
temperature there is no characteristic deviation in the tropics, There is seldom a con-
siderable rise of the daily temperature during the early hours of the evening, such as is
observed in Europe, but it is anuantly influenced by exterior temperature, the taking
of food, and bodily exertions. The regulation of heat in Europeans in the tropics is
distinctly less evenly balanced than in temperate latitudes or than in the coloured
natives. Apart from this, according to F. Plehn, the temperature in acclimatised
Europeans is the same as in the natives, while by other authors it was found to be
higher (Jousset, Crombie), by some lower ivﬂ.n der Burg, Diiubler, Glogner, Lehmann).

The pulse frequency, according to F. Plehn, increases on an average about six beats
per minute on transit from a temperate to a tropieal elimate. This increase, howeaver,
abates after a fow weeks. In acclimatised Europeans the average frequency is, as in
the negro, sixty-five to seventy-five beats per minute. Martin’s opinion that through
‘the tropical heat cansing an increased activity of the heart and a decreased secration
of urine, and a consequent heightening of the tension in the arterial system, a slight
! trophy of the left ventricle 1s originated, is not supported by other observers. F.
, on the contrary, by means of Basch’s sphygmomanometer, confirmed the fact

hat the pressure of blood is diminished in consequence of the dilation of the peripheral
capillaries during the entire duration of the stay in the tropies.
. The number of respirations, according to F'. Flehn, rises a little on transit from the
erate to the tropieal elimate, to again decrease after a few weeks. In acclima.
iged Fluropeans the respirations average fourteen to seventeen per minute.

The secretion of perspiration in Europeans in the tropics is increased particularly in
w arrivals, but decreased after years of stay there. Even the natives perspire, but
to the extent that Europeans do.
~ The difference between the temperature of the skin and body in Europeans is,
according to Stokvis, in the tropics 1°, in Europe 4'5° to 5:5° F, Plehn found t

he temperature of the skin was 1° higher during the rainy season than during the dry
son (37°4° compared to 5587,
The ekin of Europeans becomes sensitive in the tropics, so that on slight exposare

o is a tendeney to take cold.
The secretion of urine is, according to most authors, diminished, and the specific
;1;-{ correspondingly incressed. F. Plehn found that the absolute quantity of urine,

subject to considerable individual fluctuations, did not differ materially from

t in the native land, yet it is relatively diminished in comparison with the great
tity of liquid imbibed, this being a consequence of the severe perspiration. The
fic gravity is dependent on the quantity secreted, but it is generally higher than at

. The existence of a kind of climatic atruph{uf the Eidneys in persons who have lived
ong in the tropics, is insisted on by Dundas, but is unconfirmed by other reports,
_ Bijkman contradicts the old opinion that the air in tropical u{imnms contains less
ﬁg&n than in temperate climates, in consequence of the increased vapour tension,
&t the absorption of oxygen in the air is decreased, and that therefore the assimilation
diminished. Eijkman asserts that no essential difference is exhibited in this par-
r between Europeans in Europe, Europeans in India, and natives (Malays),
. qu-atlth::? ab Mﬁﬂ in light n?cﬁgpmm I:i':'t ical residents, therefore, no
o rigulati tiom akb uction), but only a physical one (regu-
E'sl:n t.:{uth;] amount of heat lost from the body) through the iriieskiied fihoktoiGE 4
Kin, s place.
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_ According to Glogner, the amount of heat lost by means of radialion and conduction
is greater in natives than in Huropeans, while according to Eijkman there is no
important difference.

1Thn gasiro-intestinal activity is sluggish, and there is a tendency lo conslipali
which, according to Schellong, 15 sufficiently explained by the quantity of fluid
with through %ﬂﬂpll‘ﬂ-ﬁlﬂﬂ and the consequent rapid conaolidation of the intestinal
contonts, and by a relaxation of the muscles ol tﬂa intestines, in harmony with the
relaxation of all other muscles.

Opinions do not coineide as to the quantity of blood contained in the mucous mem.
branes of the stomach and intestines in relation to the fulness of the vessels of the
akin, According to one opinion there is a certain hypermmia, according to another
a cortain anmemin,

After several yoars' stay in the tropics, & certain weakness of the large intestine
often sets in accompanied by several loose stools following each other quickly imme.
diately on leaving the warm bed and goin into the cool morning air, while during
the day no other stool follows (van der Burg, Martin), i

In regard to the liver, most suthors are of opinion that Europeans soon after
arriving in the tropies from & temperate climate generally develop a more or
pronounced hyperemia and enlargement of the liver. This is at first attended by
increased secretion of bile, followed later by diminished secretion of the same; it

nerally, however, is introduced without subjective disorders, and is reg

consequences of a rmanently high temperature, or owing to imbibing larg
gnﬁtms of liguids (Treille). F. Plehn, on the other hand, considers it is not proved

t the function of the liver in the tropics i8 changed. According to his observations
in Cameroon, where hepatic ailments occur relatively frequently, he doubts that the
liver is characteristically influenced by climate, and is of opinion that this organ, like
the stomach, intestine, Eu:., only acquires a slighter power of resistance. f

Puberty in Eurcpeans sets in at an earlier in the tropics than in temperate
climates, though not so early as in the natives. early activity of sexual functions
should not, however, be grounded on gocial conditions in the slightest degree.

Disorders of menstruation (smenorrheen, menorrhagia, hemorrhages at the climac- £
teric) are more frequent in European wormen and miscarriages also oceur more olten '
than in HEurope. The tropical elimate, however, is less to blame for this
malaris. Fertility diminishes, and, according to statements unsupported how
by direct proof, iz supposed to cease after two or three generations.

has been made that all European women living in the tropies suffer from * whi
but Stratz has confirmed the fact that most European women have no disch
and that in any case there is no specific tropical discharge.

The influence of the tropical climate on the nervous system is mostly manifested
in s and nervous ercitability, which, particularly under the simultaneou
influence of malaria, may develop into pronounced neurasthenia. i

TBesides the continuous high temperature and absence of the tonic effects of change
of season, other desiderata come under consideration, such as annoyandce at the indo-
lence of the patives and the worries conseguent upon residence in an unsebtled

conntry. :
As the functions of assimilation and putrition are decreased the bodily weight is

also diminished. ’ )
conditions—the blame for which is thrown on the climate—nare

Many disordered
really due to venereal excesses, the abuse of aleohol, and the too free use of tobaceo.

b5 B 3
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PATHOLOGICAL ANATOMY.

The principal changes found in the cadaver in malaria are :— N
(1) L.ulargement of the spleen, which in recent cases is due to hypera
and infiltration of leucocytes, is in cases of longer standing owi
hyperplasia, and later on still to induration, or oceasionally also to amy
degeneration. The enlargement in chronic cases may be so considers
that the organ occupies the greater part of the abdomen. The spleen 1s ¢
frequently guite soft, especially in acute cases, gometimes to such a deg
that it appears as a bag filled with black, atheromatous blood. Occasiom
ally such softened organs rupture; this occasionally oceurs spontaneousiy
or is caused by slight bodily exertion, or slight unimportant Injuries to the
abdomen, and almost invariably induces & fatal termination. In chroni€
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hand, that in chronie afebrile malaria there is always severe leucocytosis,
Grawitz found the eosinophile cells relatively increased, especially in
malarial angemia.

 In blackwater fever punctiform and larger hemorrhages were found
in various organs, as in the brain, retina, pericardinm, pleura, mucous
membranes of the stomach and intestines, mesenteries, capsule of the
kidney, kidney-pelvis and subcutaneous tissue.

The heart is mostly dilated and the myocardium pale, relaxed and
shrunk, but not always showing fatby degeneration. Frequently there is
an extensive formation of thrombi. Oceasionally ecchymoses are dis-
covered in the pericardium and endocardium.

The lungs are often hypersmic and edematous, and ocecasionally
exhibit hemorrhagic infarcts. In one case of malarial pneumonia I was.
able to confirm brownish-red and greyish-red hepatisation. In milder
cases, in which the local phenomens disappear during the intermissions
of fever, it may not go beyond engorgement.

The macous membrane of the stomach frequently becomes hyperamic,
and in hematemesis may be ecchymosed. In btl:ukwa#w fever Diring
found it in the most advanced condition of inflammation—even heenor-
rhagic in places—and covered by a very thick layer of viscid mucus,

stained green by bile.
The intestine is likewise frequently the seat of hypermmia and ecatarrh,

or is ecchymosed. The solitary follicles and Peyer's patches occasionally
exhibit enlargements and pigmentation. In the choleraic malaria con-.
dition, Marchiafava found the parasites prineipally localised in the small
vessels of the dark red or chocolate-coloured mueous membrane of the
intestinal tract, whereas the other organs contained only a few parasites
or none at all. In malaria dysenterica the large intestine, according to
Werner, exhibits round or irregnlarly formed uleerations, 1 cm. or more
in diameter, the base of which is formed by the opaque serous covering,
and is often covered with detritus. The mucous membrane, at the same
time, varies in colour from bright red to dirty violet and slate-colour; it
becomes swollen and relaxed and exhibits occasionally small cicatrices,

depressions and contractions. Frequently also the ileum exhibits the

same condition. In malarial typhoid, besides deposits of pigment in
various organs, the changes characteristic of typhoid are found in the

intestinal canal. :

The liver in acute cases is frequently enlarged, hyperemic, dark
and soft, or, after the disappearance of the hypermmia remains of &
chocolate or slate colour. In blackwater fever and in cases in which

all the internal organs exhibit more OF less icterus, it is very deeply
stained and more or less yellow. . :

The hepatic ducts are always patent (Foneeroines), and like the gall
bladder are found to be filled with dark, greenish-black thick bile.

Conolly, in blackwater fever, found numerous nodes Varying in size from the head of
s pin to & pea, and which on incision were found to be cysts filled with a thick, flnid
caseous mass of a light yellow colour.

A
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The agglomeration of pigment in the intra-lobular spaces is sometimes
co marked that the periphery of the lobes appear to be gurrounded by
g distinet black zone. e intra-lobular capillaries are :

endothelium swollen and pigmented, and ATas
frequently in so greab a sumber that they are entirely blocked. In

hepatic cells no b ack pigment 18 found, but more or less yello
is present. In other respects the hepatic cells are sometimes no
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DIAGNOSIS.
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The diagnosis of malarial disease is especially founded on the proof
of splenic tumours, parasites in the blood, and melanemia. Parasites
and pigment, however, are not always to be found in the peripheral
blood. In such cases the blood for examination must be extracted

from the spleen by means of a Pravaz syringe with the application of
antiseptic precautions. The presence of one single parasite in the
blood confirms the diagnosis (Mannaberg). The mtiological diagnosis
is especially necessary when malaria appears in the course of other
illnesses or injuries, and after parturition..

The intermittent fevers generally offer no difficulties in diagnosis,
In the differential diagnosis tuberculosis, suppurative processes (hepatic
abscess), pymmia, ulcerative endocarditis, urethral fevers, attacks of
fever in consequence of the passage of gall stones, and the attacks of
fever occcurring in filariasis, must be taken into account. Errors in
diagnosis are avoided by carefully taking the temperatures, by having
regard to the history of the disease, and by duoe attention to the
accompanying symptoms.

Boisson, for diagnosis of intermittent favers, applies the following sign observed by
him and designated signe de Vongle. With the commencement of the rigor the pin cish
ti:uf of the finger nails assumes & peculiar dirty-grey slate coloured hue, This attaing
its height in the hot stage, and dizappears gradunally with the decline of the fever. :
phanummou probably has some connection with the transformation of the hemoglobin
into melanin, which takes place during an attack of fever.

Tt is easier to mistake remittent and continued fevers for gastric
disturbance, catarrhal jaundice or typhoid, but even in these forms the
expedients above mentioned should suffice for diagnosis.

Tn the differential diagnosis between malaria and typhoid it should
be borne in mind that in malaria herpetic spots are frequently present,
but except in so-called malarial typhoid a rash is never observed. _

The comatose form may be confused with heat apoplexy, meningitis
arsrmin or cerebral hemorrhage. The absence of hyperpyrexia, stiffness
of the neck, oculo-motor paralyses and albuminuria on the one hand,
and the presence of fever (41-42° and more), splenic enlargement ar d,
above all, of parasites in the blood on the other, should decide in favou
of malaria. Sometimes in partly unconscious patients the sensitiver
of the spleen on pressure reveals malaria.

The choleraic form has a great similarity to Asiatic cholera, buk cax
easily be distinguished therefrom by the blood examination and the
bacteriological examination of the intestinal evacuations which, i
malaria, will show no cholera bacilli.

The dysenteric form and malarial prewmonie may present groatel
diagnostic difficulties, but the type of fever, the presence of a splenie
tumour, and the presence of m arial parasites in the blood confirm the
diagnosis. :

“Blackwater fever may, under certain circumstances, be mistaken Io
yellow fever. In differentiating the two illnesses the following points.
*hould be considered : (1) the different regions of distribution ; (2) blacks
water fever only attacks persons who have lived for some time in malanat
districts, yellow fever, on the other hand, attacks new arrivals; (3}
the characteristic condifion of the urine in blackwater fever, though 18
very rapid cases with a fatal termination this may eseape observation oB
account of anuria ; (4) the appearance of jaundice in blackwater fever alte
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disease hasattained. Should the symptomsbe only moderatel
Ehﬂul.gdhha Epla;au l[anfhhvl::ﬂ;l not hn.};a Pn.t.tn.ined a gf‘raa.t size srybiizi?ﬂ:
urated, and shou e kidneys be still healthy, h
not be banished. g i b syt
It is difficult in various cases to prognosticate in regard to relapses
continuing. 1f o splenie tumour remain, one must always be prepared
for relapses, and they may even occur without enlargement of the
spleen being present. So long as malaria parasites are in the blood
relapses may be expected. y
_ The observation of the body weight is useful in this respect. Aceord-
ing to R. Miller's experience, all patients who, in spite of good care
did not inerease in weight, were liable to again have fever. '

R

PROPHYLAXIS.

GreNERAL Propaynaxis demands, according to locality, the draining of
swamps, the thorough and permanent drainage of land and continual eulti-
vation of the same, the control of rivers by damming their banks to preveng
them overflowing; terracing the land; covering mﬂ.%arial soil with healthy
soil, as was done in Rome and Wilhelmshaven with favourable results;
small malaria centres should be permanently flooded ; and in towns, the
streets and yards should be asphalted and cemented. Good results have
been attained in various places on the surface of the globe by planting
shrubs, trees, &c., that have the quality of absorbing water. Such plants
are the sun-flower (helianthus annuus), various species of eucalyptus
(more especially B. rostrata and E. globulus), water-rice (zizania aquatica),
the calmus (acorus calamus aromaticus), the anacharis alsinastrum, the
banana (musa paradisiaca), the melon-iree (carica papaya), the conifer
filao (casuaring equisetifolia), the Japanese kiri-tree [Pp i 1

T TR ETT CETARETER LT

aulownia v 15).
On the German Tast-African coast the cocon Paim has been found of most
gervice, while in Surinam the planting of the parwa-bush (avicenna

nitida) has had geod results.
Tt is, however, of still greater importance to seek out and destroy the
breeding places of mosquitoes wn the vicinity of the dwellings, but it is not,
as Ross believes, easy to carry out this measure everywhere, as for
instance where rice is cultivated. The larve of the genus anoghsks,
which are the only larvee of importance, may be easily recognised by the
fact that they float like little rods, flat on the water. In order to destroy
the larve, insect powders, petrolenm and aniline dyes (larvicides) have,
according to the experiments of Celli and Casagrandi, proved the most
practical and the cheapest. General preventive measures cannot always
he carried out ; more particularly is this the case in new colonies.
PERSONAL PROPHYLAXIS 18 therefore of much greater importance. The
greatest security is naturally afforded by avoiding to pass over malarial
soil ; this is, however, impossible to any one who is l'm'nghin the tropics.
When possible, however, & favourable season should be chosen for one’
date of arrival, ab which time malaria is at its lowest ebb. '
The question of the dwelling is of great importance, and the ]]5
rules to be followed in building & house in the tropies are here lai down.
The greatest care should above all be exercised in the choice of the build-

Compare Fisch, Tropische Krankheilen, Basel, 1894, p. 10 ; Diubler, I}waﬂnﬂ-
zilge der Tr mhggiem Miinchen, 1895, p. 633 goheube, srticle Tropenfiygiens,
BEulenburg’s E\wy lop. Jahrbb., viii., 1899, p. 584
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cultivated as they are in high lying regions, it is advisable to follow
more or less the ecustoms of the natives, and to reduce tinned provisions
to a minimum. I consider the mode of life generally adopted in the Dutch
Indies by Europeans worthy of imitation, the midday meal (rice meal)
consisting of indigenous food and the evening meal of Buropean food.
Due attention, also, is paid to the necessity for a regular, but not ex-
aggerated, supply of stimulating comestibles, which according to the
opinion of experienced fropical doctors no doubt exists, and is to be ex-
plained by the fact that the anmmic mucous membrane of the stomach re-
quires stronger stimulants than in a temperate climate (see above, p. 154).
The curry taken with the Javanese meal of rice is composed of a mixture
of various spices, of which Chili pepper (capsicum annuum) is the most
important. It is certainly not by chance that all natives of tropical
countries, without respect to race or creed, make plentiful use of this
igiua in their food, and assert that they could not exist without it.
Martin is of opinion that pepper may perhaps correct the tendency to
contract malaria. The Tamils, who according to his experience are most
immune, are also the greatest eaters of pepper. As for myself, personally,
during my stay in the tropics, I found nothing suited me better nor did
1 enjoy anything more than rice with curry and the usual addenda of
which the Javanese meal of rice consists, and this actually became a
necessity to me. Schellong, on the other hand, is of opinion that the
idea of spices and pepper being necessary in the tropics is one of the many
customary prejudices so numerous in tropical life. In any case an
excessive use of spices in the tropies may have o deleterious effect and
may lead to chronic dyspepsia and favour the appearance of sprue (see
gprue). Fruits, so plentiful and manifold in the tropies, are also useful
when eaten in moderation, for they excite the appetite and the secretion
of the gastric juice and assist the flagging digestion. A superfluity of
fruit is, however, injurious, and may cause indigestion, diarrhcea and
dysentery, and thus indirectly induce malaria.

The provision of good drinking water is of great importance. Where
this is not obtainable, the water to be used should be sterilised by being
boiled for an hour, or by the addition of chemicals (chlorinated lime,
bromine, tincture of iodine'). Filters made of animal charcoal, asbestos,
unglazed poreelain, &c., have not proved of general value, as they require.
to be cleaned very frequently to remain effective, and this is practically
difficult of accomplishment. The drinking of tea or coffee in lieu of water,
under certain circumstances, is to be recommended.

There is nothing to be urged against the moderate use of wine and
beer, and the same may be said of tobaceo. Excessive indulgence in either
should be strictly avoided. %y

The manner of life should in every respect be regulated. Inactivity
is just as injurious as over-exertion. Frequent baths or eool shower
baths are recommended. One should avoid, as far as possible, everything
which, as we have seen above (p. 120), predisposes the constitution to
attacks of fever. )

Expeditions, as well as necessary earth works, should, when possible,
be undertaken during the healthy season. Troops should be disembarked:
during the day-time. The anhealthy regions near the coast must be rapidly
crossed by the men so that they may reach the healthier interior as soon.
as possible. Night marches should be avoided equally with marches

b S Y
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1 More minute information in Scheube’s article “Tropical Hygiene," in Eulenburg
Eneyklop. Jahrbb., viii., 1899, p. 584,
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mfu ¢ lm?tuéﬁ mihfi? Celli ﬂi:‘ﬂ'nii 'lah;.t uuquin::; :ﬁf mnthrch;tfa blue had the o
ylaetic effect. may therefore be sugges ¢ practical experiments :
made with these drugs. = poe el "'ﬂ;
a Di Mattei, lemon juice (& decoction of lemon peel with g

According to Fontana an

5
e, T

the addition of 10 or 15 per cent, of glycerine) had o good pmg:.-hylmt-in affect, attribut.
able to the fact that if continually taken it imparts a peculiar smell to the skin and
gecretions which is repulsive to mosquitoes. It should be taken every morning in water
fasting, the dose baing o teaspooniul for an adult and half a teas nful for a child,

T Abadic reports that according to an Ethiopian Tpu‘lar belief, the correctness of
which has been confirmed by many other observers, the daily exposure of the ns
body to fumigations of sulphur affords & protective measure against malaria.

The thorough treatment and cure of all malarial patients is also.

mportant to successiul gmphylu,xia. for every sufferer from malaria forms
a danger to those aroun him.

TR RRRERRN

TREATMENT.

1t should be an axiom, especially in warm countries, to treat even the
mildest cases of malaria carefully and not en bagatelle, as is often
because even from the mildest illnesses the severest forms may develop.
Quinine is the principal remedy for malaria, gnd is used in
forms. The effect of quinine is that it attacks the malaria parasites
ent and destroys them. Binz, in 1867,

direct, checks their developm
this effect on subordinate organisims, infa-

proved that quinine exercised

soria and fungi, which are known to be the cause of the Processes of

fermentation and utrefaction. According to Golgi, Ziemann, &e., the
¢ are most susceptible to the action of

young, extra-globular parasite
quinine. On ihe other hand, the crescents are guite uninfluenced by

the drug.
gehellong does nob regard quinine as & specific in malaria. According to his opinion
it tos on the red blood corpuscles by attracting away the oxygen, thus indirectly
destroying the malavia parasites by withholding the oxygen from them.
The dose, MANRET and time of administering quinine, are of great

importance. ' : _
As regards the dose, the administration of small occasional doses has
now been quite relinquished in fayour of single larger doses at longer
interyals. 1n mild forms 10 gram. is the usual dose for adults; in serious
forms 1:0 to 2:0 are administered. Experience has taught us that it is
useless, and even may prove dangerous, to exceed this quantity. The

diem were formerly given)

enormous doses (8:0 grams. or even 10°0 per
have now been generally given up. Tn children 01 gram. is ordered for
1 year old 01 is the dose.

every year of life ; in children un er

1t sometimes happens that after large doses of quinine given to young excitable
people—sometimes ever mallar doses—toxic symploms sct in, which, howevery
ag o Tule, again disa jscontinuing the drug. The symptoms most frequentiy
consist of singing in the ears, hardness of hearing and even w:;ﬁlata deafness (coused
by congestions an mmorrhages into the labyrinth). More rarely there is palpitation
in the head, giddiness, fainting, snguish, restlpssness, tremor of the hands, BmAaurosis
a bitter taste in the mouth, pa itation of the heart with ﬂl:l._ﬁhlng. increased, weak and
irregular aotion of the heart, dilation of the pugﬂa, a cold skin and cutaneous erupuits 21
more especially urticaria. i sis 18 apt to develop suddenly,
e moLE OF less complete. According toYarr, the upilsare dilated and ]
The fundus oculi, In serious cnges, BPPEATs PAsH, the optic dise livid, and the red
veasels as thin as & thread, The blindness may continue for a fow or persist
for several weeks. The power of vision returns slowly, but restriction of the field OLE
yision, and reduction of the perception of light and the sense of colour mostly are ‘e i .
and atropby of the optic nerve may result, In Cuba, where heroic of quining

g EDEREERAREE LW






















































































































I:rrm PLATE,

Beri-Beri: (Edematous variety., Japanese immigrant in Fiji.
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Bert-Bear ; Atrophie variety, showing Muscular Atrophy and Drop.wrist,
apaneso immigreant in Fiji. Photographs by Hexey NopLz Jo¥NT, Labosa, Fiji.

By kind permission of the Proprictors of * The Journal of Tropical Medicine,"
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FPLATE TIIL
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Fig. 23,

(1 and 8) Hindoo girls, (2) Hindeo woman with Noburar Lerrosy,
(The photograph was kindly given to the author by Prof. Sticker, Giessen.)

Fece peage 248,







EXTRA PLATH,

A Lerer's Hrean,
Showing markedly tho loss of Nasal Cartilages.

By kind permission of the Propristors of ©* The Journal of Tropical Medicine.”

Faoe page 245,
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EXTRA PLATE,

¥ aws,
& i
Photograph of a Hindu suffering from Yaws, contracted in Fiji.
By H. N. Joxxr, M.A,, M.D., Fiji.

By ki "Nissi i
i kind permission of the Proprictors of * The Jowrnal of Tropical Medicine
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Yaws,
Photograph of a Hindu woman, showing stains left by eruption when faded as well as
some active granulomata, contracted in Fiji, By Dr, H. N, Joxxr, Fiji.

By kind permission of the Proprietors of ** The Journal of Tropical Medicine.”

Faee page 204,































































































































































































































































































































PLATE VI,

Fig, 40,
BELEPHANTIASIS OF THE RionT Laniu PUDERDI AND THE SUB-IXGUINAL BRrecior
in o Japanese woman,

Fave page 304,



















































































































































































































































































































































EXTRA PLATH,

(ASR4OF SLEEPING SICENESS.
State Physician, Cameroon, German
West Africa.

From the photograph by Dr. HANs Z1EMARH,
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EXTRA PLATE.

TISEA TMBRICATA.
Straits Settlement. From a photograph by Dr, T, S, Kerr, Colonial Medieal Service.

By kind permission of the Proprigtors of ** The Journal of Tropical Medicine.”
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EXTRA PLATE,

PIxTA.
Photographs by P. G, Epcar, M.B,, C.M.

By kind permission of the Propriefors of ©* The Journal of Tropical Medicine,”
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{ EXTRA PLATE.

Puagepxmra oF Warsm CouNTRIES.
Hlpstration by Dr, Le Daxrec. Reproduced from * Archives de Médicine Navale,” by kind permission
of Dr. Bonnafy, Médicin en chef de la Marine.
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PLATE VIL

T

W i T el R

Ty

Fig. &7,
NeGro FRoM THE CoAST oF SIERRA LEONE WITH Govspou
From a photograph by Dr, W. RENNER.

Frce page S50
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Plate 1

Fig 18

Fig 27
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