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Haemoglobin is the most important anmdi most abundant constituent
of the red blood corpuscles and is a complex compound of the
proteid globin, or globulin, with another nitrogeneous derivat-
ive called haematin, an iron containing pigment. (1), It is a
crystalline substance but forms an exception to the law of
diffusion, in that i% behaveshlike a colloid in hot passing
through a membrane without decomposition. (2). Haemoglobin is
found in the blood in two forms: in arterial blood it is 1bosely
combined with oxygen to form the compound ocalled oxthemoglobin
and is of a scarlet colour: the other form is the deo;ygenated
or reduced haemoglobin, the eondition in which 1t is seen in
venous blood where it is purple in ooiour. (1) Normally this
substance is not found in the blood serum.
Haemoglobinuria is essentially a condition in which hsemoglobin
appears in the urine, the degree of darkness of the urine depend-
ing upon the amount of haemoglobin present, Haemoglobinuria may
arise from a variety of causes which may be classified'as follows:-
(1) Paroxysmal haemoglobinuria, a disease sui generis,
(2) FPatigue haemogiébinuria, ocourring in men and horses after
exertion. - 
(3) Haemogiobinuria occurring as & symptom in the course 6f other
diceases.
(4) Hsemoglobinuria as the effect of t&xic influences from with-
out the body (as opposéd to an auto-intoxication).
,gg)%gnfggtéle haemoglobinuria, occurring in young children, and
apngfénilyrdiffering from the other varieties, (2),
I have ohééen this method of classification of the haemo-
globinurias from Charpentier, because it sllowe me to place
Haemoglobinurio or Blackwater Fever in group 3. This I do, be=~

cause I/



I consider that Blackwater Fever is merely a manifestation
of previous infection of the individusl from Malignant Tertian
Malaria. This hypothesis, however, is by no means universally
accepted, and much dubiety =still exists with regard to its
etiology. During recent years and particularly as a result
of the lote war, the study of the disease has received a fresh
impetus. In various fields of operation it exacted no incon-
siderable toll of life among the troops there oecupied. Prior
to the outset of the war the chief places where Blackweter
Fever was to be found were West Africa, Assam, certain parte'
of Indie, East Africs, certsin parts of. Southern Europe, and
ocertain of the Southern States of americea. With the advent
of wér, large bodies of men were congregeted together in cer-
téin of these sreas under conditions of hardship naturel to
campaigning. Togetheruwith the prevelence of malignant malaria
and the fact that great numbers of the se men were unacelimatis-
ed to these regions, a great meny of them, as & result, fell vict-
ims to Blackwater Fever. (3). Particularly waes this the case
amongst the troops operating in German East africe, Macedonia,
Mesopotemis, and to a lesser degres in Palestine and the Jordan
Valley.

a4s previously steted much dubiety existes amongst medical
men as to what is the actual cause of blackwater fever and from

time to time different theories have been advanced in an endeav-

”‘iﬁ%iif} sin its origin., Still the etiology is looked upon

Btk M0

as being obsétrl,;ﬁg gpite of the much excellent work done upon
the subject. In deferenge to the opinions of the many excellent
suthorities on the subject, a brief resumé of the most importent
theories may not be out of place. These are as follows: (i)
that it is & disease suil generis. This theoxry was first promul-
gated by the late Sir P, Manson: 12.16888, in 8 paper which he
read/



read before the Epidemiological Socilety. He thought, because

of its peculiar symptoms and distinct geographical distribution,
that it might prove to be a disease by itself. (4), In 1898 Sam-
bon suggested that from its similarity to Texas Fever in cattle,
it might be s form of babesiasis. (5), More recently, Leishman

LA

has described the Presence of ctructures which he terms incluSion
i_’)

bodies from the fact that he encountered them inside other cells.

The latter cells were principally of the large mononuclear type
of endothelial origin' possibly cells disrunted from the walls

of small blood vessels or lymphatics. He describes them as us-
ually assuming one of two forms - namely, a structureless homo-

geneous form and s ring form, thc former is the commoner end is
il 88 Tomasallt, e e

usruelly of a faint chromatin coloure. Whe ring forms whioh are
rere, are aliost always coloured 8 deep pink not unlike the |
chrometin material found in protozoa. AS regards their frequenoy

in any particular case. they are never abundant. (6). Balfour also

< voimdm

mentions & case in Which he found these chlamydozoal like bodies

described by Leishmsn. (7) Leishman suege ts as an explanation

of the frequent association}of this disease With malaria that

ok SExunt &‘:Nﬁ% ux o
the two conditions mav pOGSibly be tranamitted by the ‘same insect
harbouring Within itself two different species of organisms each

DRt S
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one giving rise to its correspondino patholoaical disease in the

human subject. (6) On the other hand we have opnosed to this

- i v .L",:

view the statements of various authorities who state that these

[
By

-oluSion bodies can be demonstrated by different methods of

TR S ¢

_L-eculiarity being merely one of technique. 'Moreover

these neculiariiict of staining can be obtained not only in blood

Vfilms from bleckwetjaifeyer pftients but also can be seen in films
from almost eny case of ! “51;}15. (8). Othersobservers g0 further,
and state that they cen be demonstreted in many conditions vize
small-pox and pellagra and are to be 1oohfd“upon merely as en-
dothelisl cells xmich hauelbeen ?%i?:?%} by these large mono-

nuclear cells. (i) thet the condition is due to administration

of/



of quinine. "he idea that blackwater fever was the result of
teking quinine arose in Greece &and was first sugrested by

Veretas in 1858. This theory was further substentiated by
Tomgselli, ¥In B4oily, who first published a series of cases

of haemogI@Bfﬁuria in wrkich he ceme to the conclusion that this
symptom of the disease was entirely due to the previous edmin-
istretion of quinine, end that the condition was merely one of
quinine intoxicaetion. (10}, In more recent times, further attent-
ion has been given to this view from the fact that Xoth has

agasn brought the theory into the lime light from his observat-
ions on cases in africe end from his coming tb  the same conclus-
$om ww-Pocwe1ii, 118)7 " This possibility has been vehemently
denied by certain avthorities but one hags to admit that a form

of quinine haemoglobinuria does exist, just as we may get haemo-
globinuria arising after the administration of other drugs, viz.
potaésidm"cﬁldfaf§¥3Qdiﬁ!hﬁiﬁégbdgldﬁfhd?ti,'ﬁbﬁever,-appears"
to me to be gquite & distinct condition apert from bldckwater
fever, end would seem to ocour only in those pedple who heve:

g special idiosyhorasy: -4owerds the drug; otherwise, schsidering
the-amount of quinine that is consumed all “the world over, hzeme-
globinurie would be ‘ond ¥ the commonest ‘patholbgicel conditions -
known, whereas it is very rare., Oonsequently, to mccount for the
appearance of hsemoglobimuria due to quinine, in such & country
as Africa, one 1s driven to seek help in the idea of idiosyncresy.

¢ doses quinine seldom osuses haemoglobinuria, and in

addif{S%?‘ . hae been known to exist for a very long time
and for a considé?ﬁfiiﬁjbribdfwas confused with Yellow Fever, even
in the daye before quinine Had bBeen introduded into certain parts
of the world as a therapsutic agent. Moreover, we sre at present
aware '0f WmeFous conditions in which the drug mey be teken in

considerable doeéw &n&v%r. long M&f without eny ulte¥for
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effects resulting. Furthermore, from the experimental work

done with regard to the action of the various quinine salis

upon the red blood corpuseles, 1t has ‘been shown that, owing

1o the toxialty of quinine itself, its oconcentration in the

blood cannot reach an amount sufficient to allow of its direct
haemolytid action on;the red blood corpuscles.taking plaoce

durjng .li4fe; and moreover, the red blood cells from a case of
blackwater fever are not more readily haemolysed by. quinine
.bibydreghloride than are the red: blood cells from a heelthy
individuel. (11), In addition, oeses of blackwsater have been
Apaonind apqnes b Buropeans 1living in the tropios who have been
known never to have taken quinine at any time, as also there -

are cases on record where the onset of haemoglobinuria has.
occurred quite independently of the intake of :quinine, . another
point that regquires eluaidation is the faot that the hsemoglobin-
uria apparently bears no direot relaf;‘gon.s,l‘;_ip -to tha sotual amdunt
of _quinine taken. (12), Cestellani considers that there is a
condition of pure quining Mpquegleblnurie and addsg that it.ig
;%&dggsgs of chronic malaria and malariad oachexia. He
thinks, hoWAVQEy skh&% same other fsotor is essential for .the pro-
duction of the condition, otherwias -it would be very mush common-
ex.than it is. He remapks that }Qm'iz;iﬁt:p;at&ongot 8 .dose of
eglciun gh{l.ox;ide'_,before glving the quinine will pyrevent the onset

lobinuria in an.individual otherwiss susceptible. (5).
afdek found that haemogloblnuna only ogourred
when the haemoglobw excoeded 'EOth of the total amount of
haemoglobin contained in 4Ahe xesd blood oqapmsocles. If the smount
liberated were less than this, then the 1iv§r, 1f healthy, would
be. able. %@ cape with the heemoglobin and to convert it inte the
‘bile constituentg,., ngzgnentg}g.x 40,48 Jiving rabbly, ihke dis-
solved haemoglobin diaappeared from the blood plasmp- g% approxi-
mately -the/
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the same rate as a monomolecular chemical reaction. (11), By
others it has been stated that haemolysis has two groups, &
combining and & destructive one. The first group must unite
with the re*drblood cell before the second group een act upon
the cells The existing factors which give rise to this con-
ditien are; (1) xrenewed malarial paroxysms to produce sufficient
toxins to overwhelm the blood cellss (2) then & lowering of
the resistence of the body to extraneous conditions. (3) the
administration of quinine which mey act in one of two weys,
firat; by dapressing the vitality of the body or secondly, by
acting as the toxophore radicle of the haemelytic process. To
definite result can be predisted from the ingestion of quinine.
Haemoglobinuria has occurred after the teking of quinine gr. I.
while in others. it has not ocourred after gr. XXX taken over

g2 long period.{13). (iii) that it is the result of malaria,

At the present time, this appears to be the most prevalent
view and it is with regard to this view that I em chiefly
interested, in the writing of this paper.

One point 18 definitely eonceded by ell end thet is that
haswoglobinuria consists in the slteration or destrustion of
the red blood selis to sudch an extent that an amount of heemo-
globin is liberated beyond the capsscity of the body to cops
with.. 48 a result it hes to be gotj;id of somehow and in con-
sequence 1t appears in the urine and gives rise to. the oondit-

’1 as.Haemoglobinurie or Blackwater Fever. The essent-

ial terminamu haemoglobin 1s its conversion by the liver
cells into bile pigments, but owing to the excessive smount
liberated, the liver hasn't %ime- te veconvert 1%t or possibly, -
the liver may be unable to do so from some other associated
pethologiendl sondition in its own structure. Some suthorities:
regard the conditicn of the liver as of great importance inm - -
the production of blackwater fever. All cases of severe

malarial/



malarial infection do not give rise to haemoglobinmuria. It

is recognised, however, that if the liver is alightly congested
from recurfent atteocks of fever or from a drinking bout, the
next attack of fever is often accompanied by an increase in

the darkness of the urine passed; and the more congested the
liver, the darker is the colour of the urine; so that, with

sdme forms of malaria, it is diffioult to say where the malaria
stops and the blackwater fever commences. When, in such anv
infection as subtertien malaria, which requires that the liver
above all other organs chould be in good working order to desl
with the excessive destruction of red blood cells, there happens
to be congestion of the liver, which renders it incapable of
dealing with the excessive amount of liberated haemoglobin, then
the haemoglobin bacomes & foreign substance.in the plesma, and
the,kidnqu‘are irritated and forced to try and get rid of it.
(14). With regard to the excessive liberation of the haemo-
globin from the red blood cells it is now generally agreed upon,
that the liberation i1s due to the presence in the blood of &
haemolytic agent, but what the nature of this agent is, still

. ramains the baffling part in the study of the disease. 4silong
with the bursting of the spores, most probably other substances
are liberated along with the spores from the ruptured blood cells,
(15). any excess of bile salts that may be present in the blood
serum do not appear to have any haemolytic qualities, as experi-
mentel injection of such salts into the blood stresm appears to
be quite innocuous towards the red cells and, morsover, the blood
-.8eyum itself has strong inhibitive ppoperties towsrds the bile
salts, (1?), The theory of immunity has thrown some light upon
phe‘subjects of haemolysis. The blood sexrum of one anmimal has
the power of dissolving the blood corpuscles of another species.
Bordet showed that 1if one enimal wore repeetedly treated with
injections of corpuscles from another animal of a different
species, the serum of the former enimel acquired a merked haemo-

lytic property towards the blood cells of the lstter &nimsl,

so/
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so that if the serum of the former animel were added to a
solution of blood corpuscles from the second animal the cor-
puscles become laked or hsemolysed, i.e. their pigment was
liberateds He 8lso noted thet if this haemolytic serum were
heated to 55° C, it lost its haemolytic property but that this
property was immediately restored to it by adding fresh serum
from another animal altogether. Ehrlich snd Morgenroth found,
on examining the re-action further, that the heat-resisting
substance, "immune body", combined with the red blood corpuscles
at a comparatively low temperature, whereas the complement did
note They also come to the conclusion that immune-body and
eomplement linked up with each other st 37° C., but that the
combination was less fime. They deeideE,.as a result of their
observations, that the irmune-body scts as & connecting link
between eomplemeht and corpuscle, and was in eonsequence, cslled
by Thrlich the amboceptor. Such a haemolytic serum acts in the
seme way &8 bactericidal toxin, and furthermore, if a small dose
of'haemolytio serum be injected into an animal, no 111 effects
follow;Aand the dose o&n be gradually inereased to such e degres,
that the animal oan be brought to & point of resisting such a
quantity whieh, if given initially, would have killed it out-
right. lioreover, if from this animel & small quantity of serum
‘be taken and added to the haemolytic serum, it will be found that
the hesemolytie gserum has lost its haemolytic quelities. In other
swords, an entihesemolysin has been formed. (18)s In proceeding
to utilise this theory to explain the haemoglobinurias in black-
wasex fover, Bignami lays great stress upon the virulence of

the aes%lyo-autumnal type of malariasl parasites and emphasises
the slterstion that tekes place in the red blood cells as the
result of their invasion by this form of perssite. He notes
thet the corpuscle tends to: shriveld up end to lose its contour
end that its colouring matter is altered cuite independently

of/



of the size of the conteined amoeba. He states that the oolour-

inv matter goes through the same transformetion as it does when
‘ ’“'51.31_

actually oontained within the body of the parasite and before it
1 theré eomverted inte. black pigment. Seelng that this rapid

e
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necrosis of tht red‘oell 18 not brought about by the actual 1n-

crease in tie size of the perasite only, it 18 probably due to

thewggoﬂocilon of some poison by the amoeha contalned ih the-cor-

4 ] T}: J"'”«s Gy o Tae ‘
vuscle. This ohangg is %ot nﬁtﬁa in qu;rtan and’ rarely in tertian

R

infeaifony. Theoe facts seer to point 0" the production during

T S

its endoglobular ex1stenoe of some substance whloh aets adversely
upon the‘red blood oells.- In conseouenoe there is = correspond-
ing change in the plasma which change proceeds pari passu with

and as’'a resuit of the chenge vhlch is taklng place in the red
blood oells.' He considers thet the red blood cells behave to-
werds the organlsm moh in’ tha” same wav as the oorpusoles of one

animal ao “Yowkrds another. He oonsiders "on the theory of 1m- R

fakaduiar-Ta kb —-.,‘L DagT Q qf{‘ ?‘19 ‘-1""2 o JI' ’}-wi s ;,—
runity noted above that there is formed ih the plasma 2 substanoe

which is haemolytio towards the red cells. ti@). Proceeding o

along somewhat similar lines Deaderiok has further elaborated
g kS FHT ues L e T

Bignami s theory. TH coe’§5 ;tgi'iaititl destruc tion of the
= EL S84 TiEe wE

blobd eeais to be due o the malarial infectlon,hthe sporulation

2 the extra Tort Bemsnte’ oFf oo .
of. %ﬁe’pﬁrasftes and possib ¥ also to the production end event-

ual llberﬁtlon of t0x1ns. The‘iiher;ted heemoglobin 1s carrled
'*¥ﬁe fiver and there conrerted into bile pigments. 30531b1y
the eCuuel breaking down of the corpuscles due to ‘the’ peraoltes
48 1nsuff101ent to acoongtdfor the deﬁree of haemogloblnuria
present ana he sugges ts that the 1iver cells themselves may
poﬂiftiy have taken onlspeclal haemolytlc properties towerds the
oorousolgg In evary melariai prooess there is probaoly & more
or lags eontin§bus esoepe of haemoglobin into the bio0d plasma
givino g?‘?fgﬁfhaemoglobinaemia whioh however, it is vithin the
power of the 1ives %’*ﬁopaaﬁiéh. '%Jl?Tvthfs conditlon whioﬁ
gives rise to polycholia, & feature whioh is so charaeien;stic
of/ |
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10,

of melarisl cachexia and chronic malaria generelly. an infect-
ion so extensive that the decolorizetion of the corpuscles alone
gives rise to haemoglobinuria probably never takes place in
nature. Consequently, we are compelled to seek u« further ex-
planation of the process and to imagine the production of some
~substence which renders the corpuscles more vulnerable than
usual., (20), When the haemoglobin reaches the liver it is acted
upon by certain constituents of the hepetiec cells which have

a special éffinity for it. When all these sunstances have been
used up, which may frequently happen when the liver is not in

a very healthy condition or has only recently been in action,

or when the amount of haemoglobin far disposal is excessive,
then we may suppose that the liver is stimulated to produce more
- of these substances., We may even go further and imagine the
possibility of an over production of these substances with their
consequent escape into the blood stream, where they may take on
the function of ambo-ceptors with a special affinity for haemo-
globin. That the liver is specially active at such a period
can be proved miorosoopically.whenzwg_see marked karyokinesis
proceed;ng amongst the liver cells, as if they were in some way
responding to the extra woik demended of them. Once the ambo-
-ceptor, according to Ehrlich's side chain theory, enters the
blood, it meets the complement of the serum amd the union of
the two substances foxms a haemolysin . If the union of these
two substances to fofm 2 haemolysin is not counter-acted

by the‘produetion of ah anti-héemolysin, then the haemolysin
 §0}§ upon the corpuscles to cause a haemolysig with a corres-
ﬁoﬁdihg haemoglobinuria. If the production of the haemolysin
does not propeed too rapidly and in foo great quantity, then
thé body mey heve time to form an anti-haemqusin which may,

in consequence,.Bglgnogryhpﬁygepglyq;nAwithout destroying it.
Probably as long as this'state 6f eqﬁilibrium existse Between
the/



11,

the haemolysin en? enti-heemolysin, nothing hennens. If, however,
enything h?fvens to disturb it in eny way, viz. & chill, fatigue,
eyposure, 8 fresh sttack of melaris, or even a dose of quinine,
haemolysis takes'placé'and heemoglobinuria is the resuvlt. (12).
Under these of¥¥amstrnces the individasl may be looked upon as
being in & stete of idiosynerassy not unlike that of paroxysmal
haemoglobinuria, where the serum.contains a large emount of-
erbo~ceptor whidh readily unifs& ™ with the srythrocytes at 0~ ¢,
In ofﬁgf'WOrds, the serum of both conditions has marked heemo-
lytic properties. (21). The erythrocytes hrve & lessened degree -
of resistanoe and a state of hremoglobinaemia is alwuys present,
a staute of .ffeirs similer to that found in blackwater fever,
(2). It has been shown thet in the blood of haemoglobinuries,
there is a dissolution of the pstient's corpuscles in fresh
humen serum (fixation 6f the smbé~ceptor to the corpuscles)

and e1%6 ‘th&t the geparated fresh serum (free embo-ceptor end
couplement) has 8 solvent power on corpuselss. (2). Casasgrendi
has described the presence of & hsemolysin in melaria which is
almost oomplétely masked by sn anti-heemolysin. (12), Possibly
the équilibrium may 6ﬁ1§”;§3§?¥6g¥§’¥63iit§’blightly upset to
givé ris8"¥o & haemoglobineemia, and poseibly the presenae of
thid DaeroglsbIRaSnIE WIthout hasmoglobinurie might serve to
explein the anaemis which 18 80 merked s feature of melaria,

end 8180 the frequent relspsés of the melaris £t861f when the
number of ﬁarasiféﬁ found are nof in eccordance with the sever-
1ty of th;;§§m§toms. (12Y." GréFtifig thet the subtertian para-

£ i dmpe,

sitis appear t3 bgﬂtho usual preoureors of this grave oondition,
OBl

act upeni%io ﬁndothelial 1in1ng “pells of the cspillaries in

'ofities coﬁé?isﬁgthat'the parasites or their texins

suoh’a'way as %é‘stimnlate them to teke on a phagoeytic action
- R A T oL, - g e
towerds ths Fed b160d corpuscles. Again, theé theory of immun-

ity 1s brought 1ht37Flay & ¢ S editve phegooytio actisn

Lt

is supposed to result in the formetion of &n anti-ﬁaomﬂlysin
wi thin/ |



within the endothelial cells themselves, which is retained there
until some exciting ceunee such a8 & chill, fatigue, fever, or
quinine, ceuses its liberation. Once it is set free in the
blood, it immedistely attacke the erythrocytes, causing them

t0 liberete their haerioglobin, principally in the liver, kidneys,
and spleen. 4Yhe first stege in the process is haemoglobineemis ;
bﬁt imediately the liver beeases unable to utilise the haemo-
globin, haemoglobinuria quickly asppesers, (éz). In certain
heavily dnfected ureas where the individual is severely attacked
by malaria, and is in & condition of chronic paludism, theré is
‘more Oor less a continuous destruction of his red blood cells
‘going on. In consequence of the excessive demands made upon
his blood forming orgens, these orgens are no longer able to
produce healthy disease-registing corpuscles and so as a result
we get ¥d “hlood cells of low resistence. Consequently a new
invasion of parasites, even of the benign Bertian type, with

the toxins they produce, alomne, or in conjunction with snother
poison imtroduced,vizil quinine, causes an exiensive destruction
of eorpuscles, both infected snd.nen-infeoted, with the result
thet Basmeglobinuria appesrs. (22), 4. Plehn states thet, as the
most vulnerskle ~dorpusdsles succumb first, these pstients are
frequently abla to tolerate quite large doses of quinine soon
‘af4er the attack of haemoglobinuria has subaided, even in spite
of the fact that it mey have been the quinine whieh originally
precipiteted the onset of heemoglobinuria. (22). This theory
of the formatieon of a haemolysin,according to Deaderick, serves
ﬁtgff;plain the ooetgtn;ce of blackwater fever during eamd after
ﬁai;;idl infectioh aﬁd possibly also accounts foar the occurrence
of the affection months after either the melarial infection
it8elf has subsided or after the person has been removed from
the blackwater czou;vafogaiblsagiapg1$‘mny serve to explain the
pert played by quinine as & supposed osise of haemoglobinuria
and also the independence between the latter and the sporulation

of/



of the parasites. (12), Certain authorities maintain that therse

is no real difference between quinine, haemoglobinuris and black-
water fever and that the latter is practicaelly never seen unless
there has been a previous asadministration of quinine. They admit,
howsver, that quinine per se cannot cause the disease but that
soemthing else is required to render the individual susceptible
to‘an attack of haemoglobinuria. This appears to me to be &
candid admission that, after all, the two conditions are quite
distinct, They go on to state, in support of their theory, that
this idea is strengthened by the fact that the natives of endemio
-malarial districts rarely, if ever, suffer from hasmoglobinuria,
whereas in Buropeans who are subjected to umnatural climatic con-
ditions the condition is common. (23), The consensus of opinion
appesrs to be in fevor of the melariel theory. It is evident
from statistips ﬁhat those who teke proper precautionary steps

to escaps mal#rial infectionArun a very good chance of never de-
veloping bléckwater fever., Craig,(24} however, states that cases
are on record where blackwater fever}has occurred in individuels
who have never had>an attack of msleris. 4 series of observet-
ions carried out by a. Plehn in the-Cameroons brings aut the effi-
cacy of the use ofcquinine as a prophylactic against malaria and
Zté consequent bearing upon the incidence of blackwafer fever.
During 1897-99 he made observations on two series of colonists.
The figures in the first row are of those who did not tuke quinine,
and the second row of those who system#tically did take quinine,
i.e. gr. 73 every fifth déy.

A;é 8 of Intervels be- Blackwater Intervals be- Des ths from

malarie, tween attacks fever tween attecks Blackweter
in months. attacks, in months. Fever,
287, -2, 31, 1845, 107 (about)
9. s, 64 74,0, 0.

Patients themselves have fgoqndntly been cormious of the

fact that the taking of a dose of quinine has induced the passing

of/
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of black coloured urine soon efter and cases are on record

where such patients hcve submitted themselves for experimentel
purposes, end the point hrs been indubitably verified. In
spite of these 1sol:ted cases, however, it is & matter of coxmon
experience thet something else is required to explain the phen-
omenon, Some observers think thet a distinction can be drawn
between nuinine haemoglobiruria and bleckwater fever from their
recpective symftéfis, Théy meirifein that the condition-of the
letter is ususlly severé compsred with the former emd at the
seme time point out that fever is seldom, if ever, present in
ruinine poisoning; but I very mmoh doubt this. Still, in view
of the fact that all degfees from the mildest to the severest,
mey be éroountered, it might be quite possible to distinguish
at times between a case of quinine haemoglobinuria &nd true
blackwatér fevér. “Tha qufniné, however, mcy simply play the
same” part gélézahiii:daéé;;aﬁdiéoﬁséqﬁénfij;ﬁ6ié really depends
uoon the sctual conditiohiof the ofganiéﬁ 1fééi§ then %ﬁé'drug g
introduced. Consefquéntly, the stete of the Blood et the time-:
of thé é%%écifié'af‘;ﬁpoypanoé.“”It{is'éuité'ﬁcssibieﬁfaé*n.”'
Pléhﬁiétates thét“%ﬁ; ﬁ§§m3§§§i§t5!afh§abfaﬁﬂg&&éé nét odour
in the "gehrél oirculation ‘@t sll but possibly in ths kidneys,

a iision of whieh is probably necessary for the preoipitetion
of the condition. 71th regard to this suggesiion, whioch will
b8 aibéuased 1ater on, it is intéresting to note an observetion
that was made by Marchouse, IHe stated thet, durlng the sctuel
{.;£té5k*ofihﬁimdglobinurig:zduiﬁine could not 'be detected in the
utine, buf:tﬁéiﬁimmadiatelﬁ the heemoglobinuria subsfded the
§3h3&i began to sesrete #gein end gquinine onscé more mede its
appearando in the urine. (10). " “In"view of the dublety surround-
1hg" the etiology of this comdition esnd the pert that gquinine
plays 1n 1t§tp§bdaution some authoritiqq ‘@1vides the caeses of’
blackwater fever inio“%é@ g?&!ii**:zz“ka which we are unsble

to assooiate with guinine, and this group is further sub-divided
into fhoso cases in which we get parasites present end those

ceses/
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cases in which the mclarial infection has run its course -
the other group in which we definitely get the onset of the
haemoglobinuria aesooiéted with the ingestion of quinine. But
here ugain we hsve to remember thet we may get in the same in-
dividuel not only mflarial relapses with haemoglobinuris and
w1thout it, but also haemogloblnuria follOW1ng the administrat-
ion of quinine’ “#nd dhinine given without haemogloblnuria follow-
1ng. In other words, neither malaria per se wr quinine per se
can produce blackwater fever. The intermittent type of haemo-
globinuria which occurs in melaria when the presence of par381tes
is demonstrated is generelly the simplest form to explain, not
only froﬁ the presence of péfasites in the blood but elso becsuse
it inveriably reacts reasdily to the use of quinine. In a series
ofy55 cases studied by F. ?lehn‘ih Tropical Afrioca 24 cases were
found to follow definitely with haemoglobinuris efter quinine
hed been teken end for the most part the atteck took place when
the action of drug m the body was at 1ts height. (19). Others
state that freqnontly the attack of haemoglobinuria breeks out
at the very time tho.t “the "ﬁir"liw 1 oxpootod. Possibly
then It is not only s question of the qulnine because from
the previous remark it ;iﬁéé}s that the onset of haemoglobinuria
wes not unlikely even if quinine had not'been teken. The taking
;of‘%he quinine in view of the expected malerial paroxysm may be
to a 1arge extent & matter of coincidence with regard to the
attack of blackwater. (257, ds statea aireadﬁ; the experimental
proof theif&uiﬁiﬁe byAitSelf dissolves the red blood corpuscles
in those subjects in whom qulnlne haemoglobinuria oscurs is
wanting. Admitting a haemolyfic action on the pert of the guin-
ine towerds red blood corpuscles it is rather difficult to ex-
laigbﬁﬁ§rit”ié that under apparently 1denticei'conditicns we
do not ulways ge% Huemogiabinuril.&aﬁgrri {19) who elso 1nvest1-
gated the/ ' '
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the pathogenesis of & case of quinine haemoglobinuria in an
undoubted cace of this oondition was unable to prove that the
blood of his patient mixed with hydrochlorate of quinine dis-
solved in various quentities of physielogical szlt eolution,
end kept for several days, éctedfin any other way than the

blood taken from & healthy imdividual, Bignami supposes the
foﬁnatién,ﬁiig hggmgi,j;n;gnd;ihiakn;thttwit is pfobably formed
wi;bﬁngthq’;gdéminalgmdscerg,,thaily-the;liver eand kidneys;

and he assumes that theia is an-alteration in the plesma which
is effected gradually as & consequenoe® of & specifio change in
the blood corpuscles through whioch a certain mumber of them

come to ‘hghave -¥e.the remsinder much in the seme way that the
blood of one animal sote within that of another. In conseguenoe
of this ohange. a substance is . formed in the . blood whioh under
certain cireumstences tekes on hsemolytie properties. .(19).
From-8an e@arlier remark, it-will have been nelgd thst the .gao-
grephical distribution of blackwater fever. is very wide indead,.
Although :not ocow~endemie with malarie, 1% -i1a-nevertkelega usuelly
found in districte -thak-aye Nighly mmlaxrious, :S¥ill there exe.
distrigbe .sevexrsly malarioue in which biaékwatgrsfcvtr,hasfxot"~
bean Jewn: #0 :RedERed41ahongh-heomoghabinurin. i9 -widely spread
over the world's surface, it is:-veyy motigeable that, :en’the
whhde, it is more prevalentin lowslying distxicts, frequenily
of & swampy nature; :a feature whioh-serves to bring blackwaier
fever and :malaris intoselese-relationship. 4gain, 1t has to
'&"beTreﬂthcr(lhtyctgcisea-havevietélopqéntt:high altitudes.
‘gggstbly»this-may baiexplained on the ground that +a# .person
mayéilvtebeen infected witlf meleria wkile:mjationed st o loway:
1ev§l and befare praeeeding to & higher erea. A .point, fre- :
quiﬁtlﬁevt:;vndtiocabla; 13 -that change-of distriet often brings
on an attack U’f‘bmtu,gwgéy‘mm;nluely. howemer; - -
the circumstances necessary for‘éﬁ attsdk of blackwater: £éver

hadf: o



had been implanted in the person before his removel. umongst
nuropeans, say in Central Africa, such changes of district, fre-
quently precede the onset of haemoglobinuria, possibly because
of the hardships assoqiated with travelling. Like melaria, this
disease is-always precent in the tropies, although epidemies
doubtful in character have been described from time to time.
On the wyeio”thz ourve of blaokwater fever shews no definite
seaeonai prevalence. In temperate climates it apnears to follow
closely on the outbresks of malaria and is consequently more
prevalent in these regions during the second half of the &ear.
In Macedonia, during the war, it was cemmonest during Norember.
‘Idioeynerasy dees appear to pley some part in this disease.
It is fairly well recognised now that people who have once had
eh attack are liable to _a...rocurrence. ‘Racial suscoptibility
was at one time supposed to be an 1mportant factor as 1t was
noticed that after the advent of Europeans, Indians, and
Chinese into Central Africa, the inoidence of blaokwater fever
began to increase while the native p0pu1ation appeared to be
immne to the condition. _yero thaniiikely, howsver, this im-
munity is &ue to its having been eenierred by previous infeot-
ion during ohildhood, eas it was noted that negroes, 1171ng in
areas free from blackwater fever, were Just as susceptible to
haemoglobinuria when removed to a distriet where the disease
was prevelent. (4) Amongst the oonditions whioh predispose to
the onset of this diaeaso are 111 health from any cause, poor
food, hardshipﬂ and, ohief of all, previous malarial infection,
pcrticularly if thie has been of the subtertion variety. Wher-
ever the endemic index of malaria is high there we get & large
ameunt of blackwater fever. So far as 1s known, there is no
éS%iva immunity to the disease and the only protection is that
which is develoyed ‘,.'is‘ ,rlevi%lt‘rgfﬁhing & long time in -7} endemio
area. (12)., &t times blackwater fever may appear in extensive
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epidemics in districts that have been free from the disease.
Possibly, however, this may be due to an influx of susceptible
persons into an endemic area just as hapoens in the case of
Yellow Pever outbreaks. It is stated that 607 of the casualties
in Von Lettow's force in German Zast Africa were due to an out-

break of blackwater fever. (4). Haemoglobinuric fever has been

: Ny

LAt

looked mpon ui . disea{ao chiefly of white men but, as stated
under the neragraph on idiosyncrasy, this is possibly explained
by the fact that the natives hawve merely become immune through
early'infection and from living in an endemic area. all new-
comers are_a;ike sueoeptible ;f they have not come from ; pre-
vious “biaokweter" erea. Males on the whole are more frequently
attacked than females, but this is probably due to the fact that,
as}in other diseases, males are much more exposed as & rule to
the verious oonditions that give rise to dieease generaily. Age
does not appear to play a Vet& imbortent part as the disease has
been observed in ohildieh as well 55 in adults, In imerica it
appears to be more common before 30 (12),while in Africa 30 to
40 appear to be the favourite ages of onset possibly because
these are the oommonestﬁages of the people who usually enter
Afrioa. Sometﬁfiters draw attention to & peculiar and occasion-
al family suscentibility end one case is mentioned of a family
o:f: six children who all died of haemoglobinuric fever. (26).
Length of residenoe is more importent and sppears to play
an aotive part in tﬂehctusation of the disease. Most observers
state that the diseaee is rare during the first six months of
»residence in the affeoted ares. It becomes more prevalent during
tﬂe second six months and during the second and third years it
reogpes 1ts highest incidenge. From this point it commences to
deoiihe in propo;tion to the length of residence in the "black-
weter" ares. Stephene givbs the following figures to shew the

effect/



effect that length of residence plays in the condition: (27)

First six months. 6675
First year. 19.87.
Second year. 30,77,
Third year. 23.0%.
Fourth year. 9., 5%a
Pifth year. 3e5%.
Sixth year. 646%.

The first six months' comparative freedom from infection
may be accounted for by the fact that the individual is not
genefally bddiy axposed to infeotion during this period and
possibly he may only have arrived at the end of the epidemio
“period. This, however, is lessened during the -second six
months, the se’cond'yéar, and the third year. The general
diminution after the third yesr may be accounted for by a
more marked resistence, sctual or acquired, on the part of
the individual and slso to the weeding out of the more sus-
ceptible and weaker elamente of the immigrants. A8 already
s$ated haemoglobinuric fevér isllodkéd'ﬁpon as a disease pecul-
iar to low lying distriots of swampy nature. Still, on examin-
ation of statisties, most cases are recorded as occurring in
regions of high altitudes or even in districts quite distant
and free from haemoglobinuric fever. This may be easily account-
ed for, as already stated., Most of these cases have ususlly pre-
viously resided in a& heavily malarisl infected area and for
Efﬁealth reaéoﬁs have had to remove. In the process of removel
.%id°hgrdships incidental to travel have not infrequently been
the éctuél'oause of bringing on the attack of the disease, the
cohditfon all the time merely having been latent, Anything, in
fact, that lowers the resisting power of fhe body for the time
being mekes the person in consequence more susceptible to an

attack/
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sttack of haemoglobinuria., TKNot much is known st present regsrd-
ing the incubation period of this disease. Scott, in British
Central Africa, Hoted that the onset of the disease often took
plece eight deys efter sxposure to some lowering influence.
Arkwrigﬁf; on the other hand, from his record of cases states
that the condition may appear as long &s ten years af¥er infect- -
fon with méTerf¥ dnd, on the other hend, withln fifteen daye

of Infection with melsria. Be thé incubstion what it msy, it
is well known thet the condition mey remein latent for & long
fiﬁé, ae the disecrse is ocdasionally seen ‘in individuals in this
country who have ‘béber “Womle -from the ehdemio srea for some time.
(120,777 7 | '

Symptoms. The onset of the disesse is generally very sudden.
after @ chill Or somé ‘sévers Fofm of fatigue, there is & marked
rise in temperaturée which maey be either irreguler; intermittent,
or remittent in type. Accompanying the sudden rise ia temper-
e'ture‘ there early ap-peai-s the chersoteristic dark coloéured
urine, Whicﬁ ‘hay bé “gopious -in’ quntity and ‘sccomptinied By paid-
during act of mioturition. FeqisHtT§ T auring tHis period of
rigorifhe;patient complains-of pein and ‘tenderness over the- loine
énd back snd, not infrequently, ecross the abdomen, On axmminat-
ion one may discover merked tenderness-slong the lowey costal
mﬁrgiﬂs “Yogether with enlargemént of the liver and spleen.
Tympenites is f&o!ﬁiﬁt‘and sbdominel tendsrmess to palpation

18" ggnﬁﬁai,diﬁbompanying the dvbve there' is often nausea and
vomiting; pammy of the bilicus-type. A few hours after
the onset of the T8veF éhd-mccompenying the enset of the passing
‘of 8a¥k doloured urine, thé skinm arti donjunctivee begin to shew
#§0%erio" tihge which usually goes on to a deep yellow coloux .
as the diseasé progrésaos. during thiajﬁﬁicixthé petient.may
feel/ B
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feel restless and ucuelly complains of considerable pain in
various parts of tne body. If the attack is & wild one, it may
lest no ionger then an ordinary mclerial poroxysm. If so, the
pe tient nay early break into a profuse sweat and begin to'feel
comfortable. .ith this stage of the disease, the urine graduslly
returne to ite normal both in colour and amount. During the aot-
ual.parQ§ysm the amount of urine passed may be sither copious or
"VOTy écanty in smount. Bile pigment may be occasionally found
but more frequently it is hasemoglobin thet can be demonstrated
speotroscopically. The colouration of the skin end conjunctivae
usually lasis for a few deys 1ongef then the passing of the derk
coloured urine. Patients ususlly recover very slowly and debilitj
is ﬁronounoed for a considercble time after. During this period
tﬁe fever may frequently reour and occasionally there mey be a
da;ly.rise for some dayse Often accompanying sagh rise of temper-
atﬁre there may be the passage of dark coloured urine; or again
there may be only & single emission of dark urine. This phase
of the diséasa is not cormon but, unfortunaiely, when present it
may persist for weéks. In the severef,and‘mora common types,
the tempereture usually drops quite suddenly to normal and remains
there. The vomiting is severe and sometimes continuous and is
aéqompanied by the passing of dark coloured urine which may’be
ll;oiqontinuous, but at the same time tends to beoomé gredually
less rnd less in guagt;ty until there is being pessed merely & few
. drops of a dark, glaify, fluid at & time. During this stege of the
digeéée the_éé@as 1n the loins are extremely severe and rigors
may be recurrlng at frﬂguant intervels. If the gomplete or al-
most complote suppression of the urine is not averted then the

bocomos pronounced and the typhoid state supervenea,

usually with death f0110W1ng. Not infrequently the actusl onset
of/
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of blackwater fever mey be preceded by one or more attecks of
melaria. The onset, however, mey be entirely independent of
any melseriel attacks. The prodromate of this disease may,
on the other hend, be so slight or grddual in developing and
be accompenied by such & low tempereture that the patient mey
be ouite uneonsoious of the Ffact thet he has ever had bleck-
weter fever &t #11, In the mejority of oceses, however, the on-
set is with rigor end temperature, both ud a rule being marked
‘"and ‘accompanied by vomiting. ILike certain types of malaria,
‘the condition may set in with fover only and unsocompanied by
any other ‘ef thée dlessf6al symbtoms of blackwater feter. Occas-
ionelly the rigor and the emission of the dark soloured urine
~have been noticed to accompany easoh other, the original temper-
ature possibly having oscurred 24 hours previously but being
so s1ight esceped notide -8nd %0 mllowed the individuel to be up
end going sbout. (12). The ocharacteristics of blaskwater fever
are Pave?, Ieterus, Vemiting and Heemoglobirmeis.
‘The thmpsFaturé usunily renges frém sbout 101° F, t0-105 ¥,
‘"It may be irregmlar, intermittent or ‘pemtdtsht in-ghéractér dut,
“apart” ¥POm 44 thera 1e:He¢hing:-neteworthy about: 1%,  Hyferpyrex:
~ ‘anfl sub-normsl temperatures have baen noted snd described but
- they ere unusual. The highdést rise in the temperature takes
‘place soon after the onset of the 2qiBedss but from this point
it early ten&&*t&éfiilgprogressively a8 the disease subsides:
¥ During the diwbass thefe”may be Frequently sSeen exsserbétions
*%f”temperatuiﬁ;“éhoh'iﬁvariably aéccompanied by & rigor and hey.
' 17p evary appearanse”d¥ & Weptis. process, tntlke & true melarial
- parbdydli the tempersature in this oomdition shows no periodiotty
" Hht Xeh#s' 48" be meintalmed for a time after thée paéssing of dérk
- goloured Wiine he¥’ ceesed, a peridd Whidh el very from & Few
hours to a few deys,” Thithyls $* Wmperetare 15 quite” 198epend-
“ont’ of the severity of the dibea#sé Wut & merked PedlEarity of
“-this %%, although on the Whdle rare, is the dudddguent riee



in temperature that may occur after all the haemoglobinuriec
symptoms have subsided. The duration of this post-haemoglobin-
uric fever may be from 14 to 18 days. 4 recurrence of haemoglob-
inuria during this stage is not uncommon,

The changes in the urine in this disease form one of the
most'outstanding features of the condition. Just prior to the
attack the urine may be perfectly clear and then in a very short
time shew 8ll the characteristics peculiar to it in this disease.
In favourable cases, the re turn to normal of the urine may be
just as striking. The quan?ity of urine passed may be very
variable. In very mild conditions, neither the quantity nor
colour may be much altered. ZPrior to the onset of the condition,
we may actually get an increase in the amount of urine passed,
but as the disease becomes established the amount of urine
tends to decrease and the condition may pass on to suppression.
If improvement is going to be the rule then the urine early
shews an inorsease in quantity, while, if suporession is to be
the result, the urine is frequently diminished in quantity early
on in the disease. The amuria may be due to the plugging of the
uriniferous tubules with blood debris., Total suppression of
urine is always & grave condition and frequently ends in death.
In such cases death is usually brought about by sudden synocope,
coma, Or uraemic conditions. FPlehn reportsva case where life was
prolonged for twelve days after the onset of anuria. The char-
acteristioc colour of the urine is ususlly dark brown although it
may vary from almost black to a very light brown colour. It is
nearly always acid in reaction and, if allowed to stand for some
time, it Beparates into two very distinet layers, the upper of =
clear port-wine colour, while the lower, composed of about half
-the total quantity in the glass tube, is of a darker colour and
consists of sediment in which is Bound an enormous amount of
brownish granular material, together with hyaline and hasmoglobin
casts. Renal epithelium and broken down red blood cells are

not/



not infrequently also present; Thefpresoence of these broken @&own
red blood cells might almost suggest the presence of a renal
haemorrﬁage and ihdeed, in the early days of this disease, it

wes called hasmaturis, beceuse it was supposed that the condition
was ene of haemorrhage somewhere in the urinasry trect. .Cases

are recorded where the amount of red cells has been very great and
where, after oentrifugalizing the urine the clear super-natent
fluid failed to give spectroscopioelly, the bends of oxyheemoglobin,
(12). If there were & renal heemorrhege in blackwater fever the
red celie escaping 1nto the urlnery tract would almost certeinly
be leked on mixing wI%h the urlne, 1f the specific grevity of the
1atte§iﬁéiéﬁfﬁdifé§:1ess becsuse when blood cells ere added to

a urine of such & specific gravity lasking of the cells takes place
almost 1mmedletely. If rensl heemorrhage were really the csuse

of the haemogloblnuria then the most likely spot for the escepe
of the blood into the urlnery tract would be the glomerulus, since
here it would have the best opportunity for mixing thoroughly
Wwith the u#ine. (T1J, On this hypothesis, the haemoglobinaemia
which is & common feature ofnﬁigekwater fever would be secondary,
from the Ladt that the blood in passmng along the uriniferous
tubulee would heve e oertaln amount of its haemoglobln taken

up by the lining epithelium and passed on into the blood stream.
"Fr%negxperimental work it appears 4o be the haemoglobinaemia
““which is the primary gondition, while the haemoglobinuria is
,L“seoondary, and 1n edddt;e;T¥2£Eewhaemoglob1naemla was always
aocompaniedﬁ%y“%ﬁe'appearance of granular casts in the urine. The
and 50 elsd'ls the site of eliminatlon of tie haemoglobine. The
prehiﬁoa of ebi¥helial nuelei in the grenular casts contained in
the}renal tubules and later on voided in the urine sesms to aupport
the hypothesis thet the heshodiob¥s may be elimineted by the tubular
epithelium, the latter suffering a eertaln amount of &igeneretlon
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in the process. In experimental hasmoglobinurie upon rabbits,
Barrett and Yorke found in the kidney substence large granules
densely packed together. Obviously, they state, with large
granules densely packed together, suppression would be more
likely to occur and particularly if the amount of water in the
urine were diminished as this passed along the uriniferous
tubules. (11), On the other hand the presence of red blood cells
in the urine in blackwater fever does not stand in any cliniecal
relation to the haemoglobinsemia. The appearance of the red
- blood cells appears to be dque to the separation from the base-
ment membrane of the epithelial cells of the uriniferous tubules,
which is frequently seen in cases of suppression of urine, and
which is also indiceted by the presence of epitheliasl casts in
the urine of non-fatal cases of blackwater fever. When granular
casts are not detsched with separation of epithelimm, the possi-
bility of a few red blood cells passing from the blood capillaries
adjacent to the exposed basement membrene is always present and
presumably'acoounts for their occasional presence in smell numbers
in the urine in blackwater fever. (11), The froth of the urins
may #aryjmpch in colour and fm quently appeers to.-have a greenish
tinge as if bile stained, The colouring matter is probably met-
haemoglobin although on examination spectroscopicelly, both oxy-
haemoglobin and acid haematin sre found end occesionally the
bands of urobilin mey be noticed. (28). Probably the methaemo-
globin is not in true solution since it is usuelly found in
greater quantity in the centrifugelized sediment than in the
- clear supernatent fluid. DMoreover, in cases that are progressing
favourably, me thaemoglobin disappears from the fluid part of the
urine first. (12)., When urine from blackwater fever is made
alksline with potash and then boiled, & purple colour is formed
which, when spectioscopioally_Qxamined, gives the bands of
haemochromogen, shewing that the urine contesins reduecing bodies,

(23)., .Th® specific gravity varies inversely with the amount

passed./
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passed. Albumin is always present, often to the extenﬁ of 1.6%
and with the escape of haemoglobin thew is always u certain .
anmount of serum globulin present as well, so that when the urine

is Dboiled it elmost solidifies. Ordinarily the ulbuminuria con-
tinues for a& few days after the attack, when it greduaslly dis-
aprearse. In other cases it tends to persist, and then it indicatos
the development of nephrltls. (28). &8 previously noted, it

has been statod that auinine 1s not oxoreted during an atteck

of haemogloblnurlu but thut on the cessation of the latter the
k%gggggmoommence to secrete it againe. against this is the stste-

ment of Deaderick, who meinteine that quinine is excreted in

increszsed amount durlng the actual attack of haemogloblnurla and

ST e,
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he 1ooks upon this s an indication that the orgenism is incep-
able of protecting itcelf from the poisonous ulkaloids by splitt-
ing the moleoule as 1is usually the oése.}(lB). 3lackweter fever,
therefore, from the above description, appears to beer very close
resemblance to u general toxoeﬁia affecting chiefly the kidneys.

(29)e =& few hours after the onset of the dlseasa jaundice beginq
to make 1ts apbearanoe gnd the skln end conaunctivae become
{,L"ff“‘ TG g e

deeply yellow tlnged. Pruritus is not oommon and peteehiae and

herpee aro rare: by sowe the ooourrenoe of the 1atter is looked
ST T TyEmmenii g e L pense o,

upon &8 & grave omen in this disease. (18). Oadema may be pre-

sent ¢nd depends upon the state of the kldneys. When the disease

el .
~1s going favourably we usuelly get a profuse sweating but on the

" other hend, 1t ‘may be the usherlng in of a fstal terminat ion.

5—- }",‘_uu [SRE N

Certain cuthorities malntain that jaundlce is not the proper te rm
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to use in disoussing this dlsease as the word 1mplles the pre-
sehce of b11e plgment in the blood plasma‘aez.;n'the urlne a state
a affairs whioh as we heve seen, ‘rérelyffk eféf occurs in black-
wator fevor. It has been asserted by Koch that after the adminis-

tratlon of oulnine an attack of icterus mey ooour the liberatea

s e nianm LLIERY,
haemoglobin being oonverted into bils pigmant which appoaro in
Ver.
the urine. however, testlng of elther the urine pmopar or its de-

s T
posit fails to show the presenoo of blle plgment. In experimental

haemoglobbmﬂria/
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hasemoglobinuria in rabbits, negative résults were also obtained
for bile pigments in the unr ne. Oonsequently, the tinging of

the ckin end conjunctivae is not a true jaundice due to the pre-
sence of bile pigments, although the csusa causans is neverthe-
less derived as a result of the breeking down of the haemoglobin,
(11).

Voriiting, This oocurs usuglly very early in the disease and is
a very distressing symptom. The stomach contents are completely
evacuated at the beginning but in spite of this the vomiting
continues.’ The ejected metter assumes a_yellowish green colour
due to the presence‘of bile but méy even go on to develop &

dark coffee grdund colour not unlike that seen in the vomiting
of Yellow Fever. The vomiting is quite independent of the in-
take of food and is probably of & nervous cheracter. Nausea is
invariably an accompaniment of the vomiting and in proportion

to the cseverity of the latter. Occasionally the vomiting may

be altogether absent or only very slight. The bowels may be
constipated throughout or there may be a diarrhoea o a green-
ish meterial not wilfle: $he, %

ﬁhet ;s pasaed. Dysenterlo

e T

g ;’?vymt. Pein, a8 already stated, is

> {-' 2 s ¥

nearly alwayu present end is chiefly located in the upper ab-
‘;§£E59q; region just below the ribs._ The pulse is very reapid,
out of all‘proportion to the degree of fever present;it is

full‘:however and of goeod tension. As the disease progresses
& BheT

the ten81on becomes lower and the pulse is easily compr6381ble.

As one would expeot ;n a febrlle condition of thls aeverity
27 I

haemic murmurs are common and ohiefly eitnt*‘ﬂ at the base of

the heart‘ With the onset of recovery, both pulse amd heart
Bes? KT Jpape : e ..
‘rapidly return to the normal. ResPiratory symptoms are 31m113r

_to those of any oth§:_’g¥t._r

always present in severe oaées and at times forms 8 vs:y dia-

FAEC N I

Hiocough is almost
e

',..f.,«,,,

tressing symptom. Ilanson saw & oaso in London whoai the fatal

iééﬁe/
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issue appeared to have been brought eabout by the persistent
hiccough. (4).

snaemia is usually vefy pronounced &nd becomes extreme in the
mejority of cases, as one would expect from the great destruct-
ion of red blood cornuccles. +he number of erythrocytes may
drop during ¢n attack to 1,000,000 or even less. Examination
of the blood shows it to be thinner then normal. Haorocytes;
microcytes poikilooytes polychrometophilia and basophilia

are usually all present elthough any of them may be'striking-
ly absent. Certain authorities lay great stress upon the con-
dition of polychrometophilie which is present, and designate
the cells éo1dffedfed és polychromatocytes, Pathologically,
these cells appear in the blood a&s a result of anaemia, &nd

are an intermadiate stege in the development of the red blood
cquusoles. (3). P0581b1y they sre the result of toxic sub-
Qt;ﬁées scting on the bone marrow. In all ceses of melaria
which have been improperly treated end partiocularly in chronic
'malaria, these‘oells are always present aﬁd give signs of the
state of the organism. Aih bi;eﬁwétor fover they diseppear with
the onset of an attack but rapldly appear again when the haomo-
globinuria has subsided. (31). In spite of the marked haemo-
lysis that is going on, e blood film may shew remarkebly little
defartu!.afrom the normel. Nusleated red cells may be present
but are chiefly found.during convalescence. The colour index
ususll¥-ghews nothing very definite, although it tends to fall
-8lightly during the ocourse of the diseasse, but it rapidly re-
~M on the onset of:eenvalescence. 1ihe percentage ususlly
runs peri.passu with the red ocell ceuni. During the height of
thacdimorpge o lencooytosis is steted to be the rule, the poly-
morpho-nuclesrs prepondsexeting. During thngpqriod when the
temperature ie falling snd ssavgiseswnge  is setting in, thexe
ies & relative increase of the large mones~muslesr lenggoytes,

while/
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while in reality a general leucopenia is present. (12). Certain
observers noted in spleen £ilms from & csse of blackwater fever,
phagoocytosis of the red blood cells going on., In a differential
count of 2,200 spleen oells 1. 7ﬂ were 1arge macrophages contaln-
ing red blood oorpusoles end 1.3% were small mononuclear cells .
also oontalnlng red corpusoles. In both kinds of cells were seen

red blood corpuscles sheW1ng no evidence of any alteratlon what-i

.“¢‘r' .‘.A,og- -

ever, oorpusoles whlch Were more Or 1ess deoolourised and cleer

L vy
LnTrAl

speces about the size of & red blood cell. Further examlnatlon _

oz,thg qnalosed cells f51led ‘to show any parasites or even evi-

R - g

dence of paras1tio 1nve81on. (32). Deederiok oonsiders this

as importent 1n point of view of the theory that the haemolytic
A oA et
substance may in laroe part be found in the patlent's own body

as & result of auto-immunlzetlon against his own blood oorpusoles.

e ¢—-” e;"b.- -
(21). Wi‘hh ‘regerd to the presenoe of pcra81tes in the red blood
t ,v’ \4:.\-*
oorpuse es, thoae oells which are 1nfeoted with par331tes are

usu;llv tre flrut to be dlssolved 50 that plasmodia tend to dis-
sLear rapldly from the per1phera1 blood W1th the onset of haemo-

globlnuria. (33). btophens has eglleoted&tge folloW1ng series of

oases where the blood was ;xe;lged*;efo;g‘ene ééféé the onset

of blackweter fever for the proeenee of paraS1tes. (27). |

Day’ before: ‘ | Day durlng ” Day after

hsemoglobinuria. haemoglobinuria. haemoglobinuria.

Casene+ Pogitives, Cases, - Pasitivdsy '~ ' Cases, Positives.

8% 49, 2o 1624 77 © 160, - 37.
AR egies v oo AR 2B,

»»Seeing that the-perasites rapidly disappasar from the bdlodd in
blaokwmter fever, Svephanm and Christophers spplied tWo other
tests for the detection of melwmyls, vizr< the presence of pigment,
. lenogogies, sng¢ an ‘inorease in the percentege of largs mono-
nucleer leucoaytess: It hes been said byfoef¥¢1n=euthors that the
latter is simply e sign” oft-scgroth MM Tyt tion,. While the ¥vi-
denoe 18 wenting thet this is true ss. & gendrwl statement, yet,

as/ - .- - e S S



as in some cases it may be true, attention will be chiefly given
to the pigment. (27).
First Dey. Second Day. Fourth to sixth days.
Cases. Positives. Cases, Positives. Cases. Positives.
Parasites only. 10, 6 7 0. 10, 1.
Pigment. 10, 8. 7. 6. - 10, 4,

From the presence of pigment, pigmented leucocytes and the
great increase in the large mononuclear lensoocytes, the evidence
appears fairly conclusive that there exists between blackwater
feveftand malaria a very close relationship indeed.

The degree of change which takes place in the plasma has
been measured with the spectroscope in & number of cases of
blackwater fever, in three of which the observetions were made
before, during and after &n attack. This method showed a small
amount of dissolved haemoglobin in oxalated bléod plasma of a
heelthy mah;Abut 1t rafely‘exbeeded.lbﬁ. In blackwater fever
occasionally only these same small amounts were found even during
an attack, but in the considerable majority of cases the amount
wes greatly increased, Yisifhg from .40% to .95%, There was also
8 close relationship between the amount of colouring metter
dissolved in’ the blood and fhe'degree of haemoglobinuria present
at the time. The same observers carried out & further series of

experiments on rebbits to Gete rmine if the injection of a solut-
ion of haemoglobin into the veins would produce haemoglobinuria,
and plotted out curves of ¥he amount of this substance in the
blood and the urine at different intervals after the injection.
When the urine was obtained by continuous catheterization, they
found that the rate of excrstion continues o rise for some hours
after the iﬁ%ection until the amount in the urine exceeds that

in fﬁévﬁiobd,”and'later it slowly falls agasin. It is thus cleer
thet the presence of ckcéss Of AIHEHIVE heemoglobin in *the blood
d0es not in itself produce haemoglobinuria, and that such excess
is>60mﬁdniy present during theé course of blackwater fever. (34).

The/



The blood platelets sre numerous and of large size and the
8lkalinity of the blood is often diminiched. 4although

the destruction of the red blood corouscles may be very
creet, the specific grevity of the blood contimtes to remein
high. (12). It hec been remerked that there 18 occasionally
a remarkably low tonicity of the blood in blackwater fever:
in other cases it has the normal value or may even be slight-
ly raised &s in the case of malaria. The loss of normsl
value in blackwater fever may be due to the fact that the
weak corpuscles, i.e. those of high tonicity, are destroyed;
or again, it may be dme to the fact that the tonicity of the
corpusdlesas a whole is completely chenged after the liber-
ation of their heemoglobin. (35), In itself bleckwater
fever may net be very painful, but the vomiting and thirst
ares uliglly sufficient to make the patient feel very 111 and
these, coupled, with thé passage of very dark urine, have fre-
quently & very marked effect upon the patisnt's outlook with
regard -t6 the disesase.

The causes of dsath a+# vridusi :The most important is that of
suppression of urine: next we might consider exhéustion and
cerdisc SStROnid &s tHE"dther dommondr ceuses,

Suvpression of Urine, Thisis by far the commonest csuse of

death in blackwater fever:s It may o6me on at any stage in -
the disease snd may occur when the patient is actually con-
velescing and thé ufthe -Fes almost returned to its narmal,
AYthougk wuppression of urine is common &s a csuse of death,
uraemis symptoms& are by no means so common as they eare in other
conditions where we'gétﬁsﬁpprﬂséién of urine oeéurring. This
may possibly be accounted for by the fact that the vomiting
anéd ‘dferrhoer gre frequently very pronounced inm this condition;
and possibly dldo dué- be the diminiehed ﬁetabolism whieh re-
sults from the dePsctive oxygenstion. (12),

Exhaugtion usually resultd from the extensive destruction of
the/
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the red blood cells, combined with the inability of the

blood forming orgens to make good the loss. Occasiorelly

the hiccough, when present, incresses the exhesustion.

Cardiac cases may result from asthenia brought sabout by the
improper blood supply to the muscle of the heart: or perhaps
may be due to actual thrombosis of the heart itself. Plehn
regards +this letter event as a not uncommon cause of death
in- blackwater fever. (12),

The liortality vaeries very much in different epidemics. Numer-
ous oceses mey be s0 slight as not to indispose the individual
#nd- 8o escape notice, In Southern Nigerie, in some yeers, and
in Algeria, it has been es high as 50%, On an averege the
case mortality of blackwater fever may be put down st 25%, (4).
In the light of our present knowledge, if is almost impossible
to forecast an atteck of blackwater fever. Observers with
considerable knowledge of this disease state that people who
heve been resident in a blackwater ares for six months amnd who
have been subject during that period to recurrent sattacks of
malaria improperly treseted with gquinine shouwld be looked upon
with suspicion. The suspicion, they say, may be inoreesed if
these people show & tendency to drowsiness, mentel apathy with
rhysicel restlessness and a slight yellow tinging of the skin
end oonjunctivae. The presence of albumin should always be
looked upon with suspicion as its presense is usually absent
in other tropical fewers. - Kogh designates as "Blackwater
Candidates” those in whom, & few houre after taking quinine,
the temperature rises to 38° C., or more, the urine turning
dark in colour with the Bolerae showing & slight yellow tinge
the following morning. (12). Young (31) considers, &s already
stated,:that the presence of basophilia and polychromatophilia
as very suggestive indeeds. ... gosii

Complications sre rare in this disea@ie. Fephritis is practi-

ocslly always present to some degree or other and a&s stated may

frequently/



frequently ceuse death. The nephritis on the one hand, may

be very rapidly recovered from, or on the other, it may resolve
very slowly and so account for the prolonged convalescence ami
consequent 111 heath which so frequently follows this disesse,
The ohanges in the kidneys may be considered as due to the act-
ion of the haemoglobin upon the tufts and tubules., Other com-
ﬂications are very rare although many have been described.

Morbid Anatomy, Symptoms vary greatly according to how recent

and severe the attack of malaria has been. Practicelly all
the pathological changes found in Mslarias are also pme sent in
blackwater fever. The most pronounced changes depend upon the
haemoglobinuria and the production of bile. Consequently, as
is to be expected, the most marked morbid changes are to be
found in the kidneys, spleen and liver.

The Kidneys are usually congested, consequently enlarged and
softer, and weigh more thean normal. On section the tmbular
areas may show up markedly owing to the deposition of pigment,
the colouration being more pronounced towards the apices. (12).
Frequently, however, they are pasle and anaemic. On the sur-
face of the organs are often scattered small brownish plaques,
the result of diffuse pigmentetion of the uriniferous tubules.
The great majority of cases show wedge shaped, haemorrhagic
foei with bases, which may be several oms., square, towards the
surface end their apices towards the medulla of the kidneys.
Pellerin observed these foeci only in the cortex, and never in
the columms of Bertini or in the pyramids. In addition, this
observer celled atténtion to older cystic cevities situated

in the cortex end filled with & derk cloudy fluid. It is
doubtful whether these ereas, which Pellerin regarded es
haemorrhages, ere not, rether infarcts. Their form certainly
suggests this last view, yhgg!g;gfnﬁitiva.haemorrhages do
occﬁr in the pyremids. (28). In ocertain recorded ceses, in

which/
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which death took plece on the day on which haemoglobinuria
firet rooeared, it 1s pOSSible, 1f not probable that the con-
dition of the'kidneys would heve led to suppression of urine
if life haddbeen prolonged. (ll); These seme observers divide
the points for'cOnsideretion with regard tolthe kidneys into
four groups: (1) the presence of granular material in the
lumen of the renel tubules (2) degenerative and other changes
in the renal epithelium' (3) fluid distension of the renal
tubules. (4) 1nterstitial changes. (ll) ‘

vThe first oondition was always present ine more or less merked
degree. The state of the renel epithelium is not described
alike by all observers some finding the epithelium ouite nor=-
mal others meeting W1th cloudy swelling, ooegulation necrosis
or fatty degeneration, or again the epithelial cells Were found'

loeded with ooloured granules. derner describes four cases

£

’. Gobat

in which this condition was present but those are not impro-

Lably ‘cases in Whloh suppression of urine would have been ob=
aaFast thoo o : R BTG :
served if’the patients had survived. Interstitial changas
R Y RS MEL GeBy 2 Dy
(presence of epitheliolid cells snd leueoeytes) were usually

met with. In any attempt to apply these points to explain

Ty Bey hae s LNe Vel RIS N

the condition of the kidneys during simple haemoglobinuria

it is necessary to oonsrder those chenges which‘are neCQQSarily
1.l ,';_._,..;/_,‘ {.1 u, ?:,1‘.‘.

present end those changes whieh ocour as 8 secondary process

in the disease. Wo oen easily infer from examination of ur ine

.

ox &3‘“6.‘ 3 by At T
in blackweter fever that granular matarial is present in the

Cgas i

tubules of.the kidneys during the aotual haemoglobinuria. If
haemoglobin is eliminated by the renal enithelium ‘then in all

Sheeiit; e @WIPYOE

probability these cells oontain brown grenules of haemoglobin

during the haemoglobinuria. Dhis however la very rarely

seen experimentally. (11) Poosrbly the %gesence of granules
st : L, LRSS

in the lumen of the rontt'!y“ - 8 not thevsole ohange which v

e PooLoover mepmet, i 0 T RL
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the kidneys precent Guring haemoglobihuri&.. Ag regarde the
degeners tive chenges occasionally observed in the rensl .
epitheliun after death, the fact that the urine soon becomes
normal after the sttack of blackwatler fever has ended, no
trace of coagulable »rotsid remaining in the urine after :
heemoglobin hac aisappeered, tends to prove that-gs far as-
the heesoglobinurie d8 cencernsdy. the renal epithelium is .- .-
unsffeoted. - Fossibly huemoglobin is eliminated by healthy
epithelium. lig.parenchymatous. chenge of the epithalium ne-
cessapkly attends the appearance ©f hasmoglobinuria, nor doesc .
the constitutional disturbance sceompanying :bleckwater fever
seem te¢ be-wsuelly wccompanied with sscondary affection of
the renal epithelium. (11), whether %l grenulsr material
‘in the renalz&ubules Qrd;naxgzzgoquQSrsomﬁ-abstruction is
- not de¥ingtey - iy droresssd flow took place <in the experiment-
Tl Hesmoglobinuxiy in dabbile= I blackwetsyr faver, on the -
other hand, diminution in the quentity:.of urine passed is common.
the. faot. that interstitial changes ere msually abment sfter
- derth from blackwe Sz femssay, kp ragaried as Inga:ﬁ_ving,
‘the. necessary assoclation of nephritis and dlackwstsr féver.
(11). Conséquantly we-ney ®ay. thst -4he.geodudiien of haemo-
globinuria in blackwater fever is quite consistent witheut
there being any pathologioal .aondition of the kidneys being
preamnty;gﬂﬁrrett,and Yorke simte. that from their obssrvat-
ians,. en aettdak .mgwmﬁdooa not xgvesterily dam- .
- age She ktdwwys, (1lle o0 . osini oend
‘The Spleen, ew imamlsriel infection proper, is elweys enlarg-
#d, gnd some times 30 ‘& gweet sxtent; sl muiergemant being
 ohisfly due. ta songestion. - From tha:repentad'attacks it may
cmomd:~to be 80 Amrge that it evantually nqmqs*ta.oqoupy the -
..greater part o tin bonli L et s vapdirle of. the
‘opgen, pariioulerly en :I:ts aahxix sﬂpw o greetdy thiokened
and Ln papts adherernt Co Riee slklaminel wall Ltmeilf. . The .

suys tq,nce/
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substance of the organ is pulpy end very friable on being
hendled. ..eny of the trabeculae of the organ become greatly
hyvertrophied owing tbwthe increase which tekes place in the
pulpy substence of the organ. (12). 4he mclpighien bodies
mey be very prominent and necrosed to & greater or less extent.
The neciosis is evidenced by the presence of fibrin, nuclesr
remains, leucocyte invesian, and oedema, lielanin may be scanty
or abundant, occurring in the phagooytes. Haemosiderin mey also
be presenf. Lérge phagocytes, crowded with nuolesar remains,
cell debris, red cells end leucooytes, may be seen in the
necrosed aresac, rigmented leucooytes and perasites may be
found post morten, when absent from the blood during life.
(27)s The small vessels of the spleen are usually greatly
hY?QrPfophi?g,¢§§k?he_EXP?{§?9PP7r:in many pleces, is so great
as a%ggsyhggﬁgbliteraté the lumen of the vessels themselves. (12),
Tﬁe Egiggiis usually mmeh enlarged end. .gopgested end on micro-
#iconlc exarlnatlon shews excess af pigment. The liver strueture
may vary oon51derably in colour.i Lhe capsule.is usually slight-

Yt 2

ly sdherent and way ghew. thiq;antgg due to old. inflamation.: The

¢;4L' (SIS ~

'pigmentgtlon is 1nvariab1y extensive, shewing evidsnce of the

£

oons1derable bloog Gosgruotian that ‘has tgken place, fihe gells
thamselves contain yellow pigmant and haemosiderin and . from the
apundgnce of these substancgs oqntu;nq¢ in .the lining oells of

the arterioles, the course of the latier oan be very easily
4

traced. (5). Thrombi 8y Qqe%x. in the arterialas due to blogking

YR

P

fram the oontained plgmented m@terlql apd debris. Cloudy swell-
_ing and fatty degenoratioy of the hepatic cells is-not infrequent,

& L.,!:f.. “

Bilisry infectlon of'the aells As. common, more sayere in the ...
ceﬂtre than towqrds the periphery. LaryoklnesisApﬁﬁthe_;ivq; cells

RONE ISR - e

isaasygg;;'pronounced gqq a8 already stated, thie active Proaess

1s looked upon a8 Mﬁw mmﬂ the liver jpsp@et the

extra demands made ‘upon it to deel with. the. exoess, of,Jibareted

TANRE S

haemoglgfin. The gall blqddp;;gg usually enlerged gnd full of
ve ry/ |
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very dark inspisseted bile. (3).

"he stomach and intestines may show very few pethological changes,

except that the coat mey be bile stesined. There nay, however, be
& degree of amyloid degeneration of the imcous ue:brsne of both
stomach and intestines; there me; 2l:co be small haemorrhages
into the coats of the tract.

The bleurae maj show punctate haemorrhages armd there may be s
varying amount of serous fluid in the sacs.

The cut surfece of the lung may be pale and frothy and exude a
serous ocoloured fluid. Hypostetic congestion is not uncommon

in severe cazes. (12). 4&s in other cevere fevers, the heart

is usuelly somewhat pale and flabby but the cells do not usualiy
show any signs of degeneration., <“he cepillaries sometimes show
contained psrasites. The brain is pale and as a rule unpigment-
ed: the latersl ventricles mgy be distended with fluid.,

Diagnosis, Dark coloured urine mey be passed in s variety of

conditions, e¢nd if, say, & case of paroxysmal haemoglobinurisa
were.to occur in a blackweter area it would certainly be mis-
teken for blackwater fever. If, again, only methaemoglobin be
found, the colour of the urine is then s0 liké that in many
other csonditions, that the difficulty in diegnosis can be resdily
apprecicted. In all ceses of blackwater fever, if the urine be
bofled the elbumin coaguleted will be of & dark brown colour.
{86). Jith & previous history of malaria, the diasgnosis is
fggii;?g;g%%g§5;§ogathér Witk vomiting snd jeundice, this should
be feirly easy. Exeminaetion of the blood may help by revealing
the presence of large mononuclear leucocytes and pigmented leu-
cooytes, The other oconditions with whish blackwater fever might
be qonfused are Yellow Fever end Bilious Remittent Fever. 1In
the former eonditien we usually find the new comers into & dis-
trict attacked while ﬁ;@gty(;gggghypt‘ﬁbuCIly attacks older ie-
sidents and in addition, while one'attcok of Yellow‘Fovgr us-
ually eonfers immunity, & patient who has once had an attack of

blackwater/
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blackweter is ept to have reeurrenoes. Haemorrhages are common
in Yellow Fever but rare in blaokwatere' The pulse in Yellow
fever is striykinély slow whereas in blackwater fever the re-
verse is the éuib. In Bilious Temittent Fever the onset is

glow and the jaundice develops gradyelly, while albuminuria

is not constant and the urine is coloured by blle instead of
‘haemoglobin. R B

Progéosis is bad and entirely depends upon the amount of urine
passed., If the urine steadily deoreases in amount, then the
outlook, indeed, is grave. nnuria is always serious and 1s
usually the sign of e fatal termination. ‘Mnch can be learned
from'the*amount of urine passed. If e patient survives a'beriod
of supﬁre seion, he not infrequently succumbs during convalescencs
from resultent nephritis or enhaustion. Severe and eontinuous
vomiting is dangerous whlle diarrhoea, on the other hand s
xnot infrequently useful in S0 far as it.gets rid of some of the
toxic elements and prevents any tendanoy there may be to the
onset of uraemio symptoms. Drowsiness W1th 8 gradual dlmin-
ution in the ouantltyﬁor irine. paségﬁﬁ’ﬁéuelly setves to warn

one of the near approgah of death. Deaderlck (12). considers .

e T pa DA Iy IR TR

that the‘prognosis is better the more quinlne there has been

ssssss

t ken before the onset of haemogloblnuria, and grantlng that
the G6ndition is not aggravated by more qulnine.
iaProphxlaxis, 1t this dleesse is to be looked upon &s a result

ongllariis e -Givers | v
slfiection, then the preventlon ‘of the one is the

E £

preventlon of the other end this seems to enoly W1th aven vleet-

er ‘force in blackwater fever than in malarla. A. Plehn in

¥

1898-99 “#ound that, amongst the officers of the Cameroons who

used no proyﬁylaatic qulnlne there oocurred in 578 months of

.,»

' residenoe 287 oases of malarla and 31 of blackwater fever and
. svt- T
that 105 of the blaekwater f*sfg oesee terminated fatally. Dur—
ing tho same period amongst those who ueed prophylzotio qulnine

there/
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there were in 446 montha of residence 90 cases of malaria and

6 of blackwater fever, of which none were fgtal., Thus while
mrlaria wes reduced by half,'blackwrter fever was reduced by

one quarter, {12). Even more striking figures are given by

Fink, (37). with regaerd to the effect that quinine has in pre-
venting malaria. In 1906-7 gquinine was given irregularly amongst
certain battelione of the Burma Police, the average strength of
a battelion being 1400, while in 1908-9 it was given regularly.
The sdmissions for melaria are acs shown.

= 5oy
e

Indoor cases, Ountdoor cases. Totel.

11906, 1602, 3372, 4974.
REG : 4 :1 SN 1695. 2714, 4409,
1908. 328, 200, 528,
1909, 340, 107, 447,

During the ewoond two years only four cases of blackwater fever
bcoﬁ¥fad. The preventive method i& quinine in some form or other,
ad.inistered et varying interva}e. This prevents the onset of
melerfe &nd in the predent state of our knowledge, while we look
upon meléria as the Forévwiney of-Wlsokweter fever, then the pre-
vert{on 62 the ons is the prevention of the other, This-drug may
be ‘edministefed wﬁlfn "mﬂp"hafe gry X, 8very four or five
dais; Another point of oonsidereble importance is to gontinue
tﬁ%?ﬁﬁiqu quinine, even though the individmal mty have been re-
~aident in Qn‘endemio area for a considerable time.
,._Cgihfﬁiriﬂ!ﬁlitéttiissity of dpinion that exists as
‘f@tfhe part tﬁat ‘quinine pleys fh the production of haemoglobin-

’urt&, 1t would be strenge if there were not a corresponding doubt
with Fégérd to whether  quinie shedld ba giveét or iithﬁeld. From
verious and ralisble sources discussing the indiseriminate admin-
"1agtration of quinine in all cases of blackwater fever, it appears
\,lfiitﬂﬁin those caSes where it
ie withheld altogether. 54111, most authexities admi¥:3Eat 1t is
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going too far to debar quinine altogether from the table of treut-
went. In any case of heemovleeiﬁurie,-quinine nist be given
ceutious ly. beceuse there are tiimes when it is well nigh im-
possible to declde whether guinine should ve given or not. : anna-
berg ntates that with regard to ite e”wlnistratlen; (1) 1f, with-
out pulnlne ereoedlng, haemogloblnurle apears end the blood film
shews the presence of parasites then give the drug. (éf“if en’
attaek of haemoglobinuria oeours after a dose of uulnine but the
patlent was able to taice it preV1ously without any ill effects

and parasites are still per81st1ng in the blood then contlnue

the admlnlstratlon of the drug but w1th greet eautlon. If the
peﬁngaqief hsomoglobinuria ocecurs W1thin a few hours of the tel

ing of auinine, then further adminlstratlon deeends upon the pre-

sence of pcra31tes in the blood‘ (3) if the history of tbe cese

$<¢:'. “«\:‘"

proves thaﬁwﬁhe patient prBVlOUuly suffered from haemoglobinurla )
followiﬁg the ingestion of quinine and the examinetlon of the blood
ghows the absence of peras1tes, then do not glve qulnlne. (12).‘
From the gbovp it will be seen tha£ eensiderable strese ie 1ald i
upon the presence or :b ,.rm.dﬁ nk‘}ite‘: ;e;_eiore“ deoiding whether ‘
qulnine should e glven or w1thhe1d. Deederiok thinka however
that thle rule 1s not zmnme es in the grut majorl‘ty or caces,

if oxemined euffloiently early,‘ racitcs are preeent- whereas if

B tgell on in the oourso ef the discnac, paraeites are 1nver-
Y e XA

é bly absent trom the peripheral blood. Goneequently, it does

uot aﬁ“{;&a _12 ?'?‘ B %

trgtion of quinine when the diseane is well on its way.” He further

L.
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;“d be derived from the admlnis-

!

states thal the oases in whioh quinine is 1ndleated are: (1) those

s -"thi‘u . s A,-"j,'_‘:' {v.‘.

in whiah 8 para31tee ahow na toadancy to dibappoar 48 houre from
Gz vRieh . G

the fnset of tho eondltlon. (2) those infrequent ocases of inter-_
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mittoilt hqemoglobinuria whore the outbreak of fenr oorruponde

o
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'Quinins in lerge or small doses, aecerdtng to Lovelaee (58).
ot TN SR C lmanti:

was, ;tn his 8eries of 514 onsoq,m 1nnrieble antegsdent of
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haemoglobinuria and under no'eifoumstances at all should.it be
ziven to a blackwater fever patient'dnring the period of haemo-
glovinuria, nor for seversl daye after. “he effect of the paroxysm
of haemoglobiné}ie:is iteelf that of a drastic, but temporary
therapeutic agent declmatlng the melarisl paraeltes in the pat-
ient's blood rmch as & single intravenous doce of s= lvarsan de-
c1mates the’ sPirodhaetes of syphilis in the lesion of that diseace.,
If 1t is decided to give quinlne ﬂnn it is probably bect to glve

it either 1ntravenohe1y or °ubcutaneously, beceuse when glven

by thé moﬁth 1% is freauently retained mth difficulty by the
ctoméch and it is questionable if the amount of oulnine absorbed
thiob%i %hé stdmach’ wall is sufficient or effioient for therg_
peutic purposes. |

In the mildest oeses even, the paiient sﬁoulb bé eonfinéd to bed

from?tngrga}f %egihﬁihg. Tiie oardiao oondition should be remerber-

~

ed 88 & frultful source of trouble and in addition the patient j;

-

should be moved as llttle as possible because not only has movement
A

oauséﬁqhélri failure bit it ‘has aiso been known to brlng on anuria.

8 boadiocns e

Zive
Patients should be mog% oaregnafy guar&od sgcinat ohill 1n view of

the £45¢ that we do not yet definltely know what part this plays
v-fu«v'" ‘“‘F”‘ *\? prige ¢ s tryovritam
in {né productfon’ofehaemogiobinuria. n view of the oongested

¥ Tha Avornoes v Ly AT
s€&BS of the 1liver thaf is invariably present, it ie wefl to en-

a7 nrofuze diupeate 1 oo :
dé&%ﬂﬁfoo incresse henatio aotioﬁ as mueh as p0881b1e.v Some glve
nQ“to 1 oz. Sglmégneaium uulnhste ‘on the prlnoiple that 1t flushee
23 L ee ! 1w v
ou“b“‘m‘d ct sach m{f?‘uo :‘“@“

‘a‘ clears away any exce S of b11e
that‘may be present and at tbe same time tends to relieve the

S

heﬂht?c congeetlon. Tt élso sometlme helps to rolleve tne

LonE fa.brr’OJ', 301 ,«, T
V°mftiﬂ8 aiieh is so marked ® feature of thlS dlsease. If vomlt-

1ng 18 not 85¥%§¢ “them & llght fluld dlet maJ be glvsn W1th good

"ﬁa

resuits. ﬂifortunatoly, there is no speoifig for this diseasa.
. PP 3 P -
Inany things have been tr? E'Sujém ?:r have proved vory sat-

tymtd oo o Lmie

1sfactory. ‘Lethylene blue'has been uéed but it is unéntisfectory‘
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owing to its irritating action upon the kidneys and the fact that
it masks the reel colour of the urine. Salicylic acid has been
tried but it is equally unsatisfactory. Jith & view to stopping
what‘some call a haemorrhage, various astringents Lhave been tried,
a1l of whieh have proved ussless. “ne point to remember is to
refrain from the uvuse of a1l drugs that in any way tend to irritete
the Iidneys. Cther authorities advocate the use of chloroform

on the principle'that it (1) controls the vomiting, (2) incresscs
the output of urine, (3) diminishes the albuminuria. quennec

used the followihg formla; Chloroform grm., 6 Gum arabic grm., 8.
Sweetened weter grms., 250, This amount is given deily, a small
sip being tseken evéry 10 minutes, In addition, he gave quinine
grm. I. subcuteneously every day along with sulphate of soda

and senna per rectum. 4sgainst this treatment is the argument thrat
chloroform1s & cardise depressant, irritates the kidneys, end
lowers the blodd preSéufe. Cerdamatis gives ether in every casa,
the dose being & teaspoonful every 3 hours, which he gredually in-
creases if the amount of urine being pessed tends to decreese., If
suppression sets in;’h&“gtvoé one¢ tesspoonful every hour, and et
the saime time injects 1 c.e. hypodermicslly every'2 or 3 hours.

By this treatmént; e maintains that the pulee is strengthened,
praecordisl anxiety along with the dyapnooa and vomiting &re all
diminished and, moreover, thaet a profuse diuresis is brought about
by its edministretion. & pbpular form of treatment is Hearsey's
modifiéation'éf Stﬁfﬁieﬁé'.inllov Pever treatment, Sternberg's
original formula 1s: Soda Bloarbonate gr. 150. Nercury perchloride
8T %,»Water 2 pints. Sig. 1% 0zS. every hour. Hearssy modified
thisvéﬁﬁigive in cases of haemobglobinuria Sod. Bicerb. gr. X.
Liquor Bydresrg. perchlor. m. XXX. every 2 to 3 hours. Calcium
Chloride hes aiéo'had its advocates, but its results appear.un-
certain. It 1s stated that, in people-who are lisble to en attack
of hasemoglobinuria following the administration of quininé, a dose
of caloium chloride will prevent the onset. (5). In'csses of sup-
preééidhfwifﬁAéymptoms of ursemie threatening, décapsulation of

the/



the kidney hes been done: but the results have not been striking-
ly successful. (39), Most of the recérded cases show the passage
of a véry small éﬁéﬁt&y of dark, thick, blvod ctained fluid for

a short timgﬁénd'uthrtunately, too often just preceding death.
Cassis “Bearesna (13) has its advocates end they c¢leim for it that
it ects not only 8s e cerdise tonic but also as & Aldretio and a
diaphoretid. These three ections, they stete, must be useful in
this condition and thet it certainly has a tendancy to break the
fever, end, in éaées of malignent tertien malaria, bordering on -
blackwéter.fever, it has acted in its entiperiodic effect jusk
like quinine. Vitsx Peduncularis, (4) s plant found in the Nagpur
provincé'of'lhdié, whers it has been used in fever sonditions by
the natives for « long tiue, has been described as useful both

in melerls and blaékwater fever. The infusion is mede with one,
two;orifbuf'ounces of the leaves In 40 ounces of boiling Wétér,
and is given in B to 10 ozs. of the 1 in 40 infusion in 24 hours,
thie being quite free from shy toxid1fy:™ ‘The fever on thé whole
does not run h‘sﬁffic!nsthigh'éourée'fd call for any active
interference in the way of-antipyretio freatmant. If the fever
should be high, #0l1d beths are certainly contraindicated, as it
is known that cold may have a deleterious effect upon the red
blood gorpuscles. Morphie should be given unhesitatingly if re-
quired'&ﬁa~n§y do considerable good in relieving the réstlessness
that 18 so friquantly:pggfgptg Diuretios probab;y do more harm
than good and the only diuretic that is of any use and which may
be used without any dangsr is water., The latter is a useful
non-1¥riteting diuretic and as the kidneys are often blocked up
‘with debris it mey possibly do good in ﬁelping to flush them out.
The #8ministration of plain water may be modified emd given in fomm

: ’-W‘,-.»;,;,‘.g,ﬁ. &

of seline solution, prefarably as e hypertonic solution. Some
maintein that it should be given eariy in the disease and con-
tinued with by every route possible, including rectel end subou-

teneous. (41), The after treatment is mginly dietetio and should

consist/
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consist, chiefly of ligquid and hon-nitroganous substences for
a considerable time after the haemoglobinuria has pessed awaey
in view of the fact that the kidneys are usually damaged, 10 u
slight degree at lé;ét. Tonice can be resorted to, to build
up thdnsxgength during convalescence if desired. A point of
considereble interest is, how soon after the subsidence of
blackweterxr fever-may.quinine be given. It is difficult to de-
cide at times what to do; but one must alweys remember that
one is faced with two considsrations: if quinine is given %too
soon after the disceate, hacnoglobinuria may be again precipi-
tated while on the other hand, if postponed; it may expose

the patient to & fresh attack of malaria and a subseouent
attack of blackwater fever. On tlie assumption that most of
the susceptible ¢ells have succumbed during the diseasse and
that the cells now present sre composed of the more resisfant-
and newly formed ones, quinine may be commenced with in very

c¢imall doses and the result of administration carefully watched

while the dose is being gradually increased.
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