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INTRODUCTTON )

It is very reearkable, that althouzh salaria is traceibly
two thousani five hunireil years oli, that althouzh it is the oliest
iigease of which w»e have any reliable recori, that althouzh it is
the most wilespreal 1éssase in the worli to=~iay, ani that althoush
"its most characteristic feature, the paroxysm~—which throudh its
periotlicities Iives the varieties of its forms their namesyis
lar¢ely a neuroloZical phenowenon, thers appears to be no cospreshen~
give work dealiny with the nervous manifestations of it, This work
is intendied to fill ths Jap in the patholodical hdgtory of this
nefarious ani subtle patasite. It cosprises the wmriter's experience
of mental ani norvousvconditions apparently arisin? froe ®alarial
infection, along nith,of others, so that as far as possible represen~-
tative examples have been chosen freos all available sources, to
illustrate the rande of activity of the patasite so0 far as it affecte
the nervous systsem. It will be seen that Wery few known syniromes
are absent from the list, ani it shouli be aduniantly eviient that
there is alwost no clinicsl]l limit teo the vardation of péctures it
can proluce.

I ¢ratefully acknowledes ay iniebteiness to Lt-Col. 3. D.
Hotchkis, R. A M, 7., for permission to use sost of the fresh
clinical lutéritl ssboiiei in this work., I am also injebtei to
Prof.| Eugenio Nelea ani Dr, Cerletti, Milan; to Profs. Marchiafava,
Si{gnani, ¥Nazari, Minc¢assini, Srasei, ani Drs. Chiarini, Cariucci
anl Puntoni of Rowe; Prof, Senatore L. Bianchi, Naples; for zuch
fenerous ani valuable assistance. I ¢ratefully acknowleiss the
" help of ay frienis Mrs, T. C. Thristie ani Nr, Nm, Mackay, 3ute
foq translation of the Italian References; also Mrs. Hoeck,
Jlssgow, for some Italian translation: also bhat of Mr. A, W,

Tosme, M.A. of the 3reek Department of the University, for
translstion of the Sreek References, ani that of ¥r. C. T, Barnari,
Tropical Diseases &iq;}nry; Enisléigh iarden:,'bonion, for
translation of the Dutch References. The writer is hiwself
responsible for the transiations from the French ani Jerman.

R e S s e s e



- TORTERTS.,

o o o o

, Paze
Introluctory.: ) LI
I. The Parasite. 5.
1T, Malaria, 10,
ITT. Malaria in History. 13,
Iv, Effect on Tharacter, ani Race Degeneration. 24 .
v. Pathdélozy. 34
V1. Zlin{cal Patholozy of ths 3yspathetic, Parasyupatbatic

, ani Ealocrines. 44 .
VIT. Malarial Psychoses. 125,
VIIl. Coma. 141
IX. Nelancholia s 187,
X.f Confusional Insanity. 194 ,;
XY . Dslusional Insanity.; 203 .
XIT. S1linical Desmentia Prascox. 209 .
X111, Mania. 219,
XI¥.; Stupor. 223,
v Deliricmd 228.
4 2 0 Psychasthenia-=Hysteria. 235 .
I¥I%. Exhaustion Psychoses. 243.
IVIII. Dementia, and Malarial J.P.1u 2435,
£1X. Amoesia,; 253,
XX Neurasthenia . 2284 .
XXI.. Meijco~legnl.i 271 .
XXII.: ‘Wmlaris and Alecohol. 333,
XXIII. “alarisl]l Nerve Ceniitioas.

(1}-; m,‘hﬂl.? 349

XXIY . {2Y,; Ceretro-spinal Syniromes. 391
XXV . {3). Cord api Paripheral Nerves .; 4117,
XX¥1. {4)..; Special Senses. 429,
XIVIl.: ULatpnt Malaria~—Fores snd Diagnosisy €54
MVIIL. Perdoddoity. 479 ;
BIZ.: Suryery ssd Melaria. 495 .
XX  Trsatasnti 514
52‘9 ol

Refeorences

T Sy



”RAfTER L.
T FARASITS.

It will seirves the: purpose heare to Zive a very brief account
of the malarial parasiite;, which is: sip fully desecribed iin the
staniard works on tropical diseases,. .

'l“her? are three speciics of malarial paracite, name.l\’ Plasmodiui
malariae;, P. vivax, ani P, falciparum, ani they proiuce respectively
quartan, benign tertian, and zalignant or sub-tertian fewer. They
differ fror each other in minor points;, ani in theiir morpholegy,
but the gemeral cours= of their life~history .is the sames. As
regards man, there are: two phases; of the life cycle, one: of which,
an asepxual ¢emeratiion (achisogony¥ oceurs in wan, and a sexual
geineratiion (sporogony) which takes place in one of the several kinis
of anopheline mosquito. There iis therefore an altermation of
gemerations which s brought sbout; whein an {nfected mosquito bites
Ttm wictim.

‘In the human host, the: essential ha¥®itat of the parasiite s
the: bloedi, where it lod@es iin thej red: lood corpuscle upon whnich :it
feeds, witih the formatilon of the charactenisitic malarial pigment.;
The other phase davelops in the stomach of the mosguito.

The sexual formss of quartan and bewign tertian, i.e. those
adapted: for life and developeent iin the mosquito and found :in the
peripheral blood, are spherical.; The spxmal form of malignant
teirtian is crescentiic.t There: are: rale ani fesale spherical forns!;
sale: and, female crescentic forms., On reaching the stomach of the
nosquite,: changes: occur which result in the formation frox the male
sexual forw of a flagellated body, the flagella of which play the
mrt of spewwstiosoa. These fertilize the female sexual fors, which
e also undergone: certain alterations;., As a result of the: union,

& tysit. is' produced which may be consiidered as a kini of egg. Many
Pl!‘lltitms haviing beenn imbibed by the: mosquitca, many cysta are formed 1:
nd these constiftmte the sygotes, wivich protruie frde the cuter |

'urf'c"’ of the stosach wall of the moaiuaito..; !’"ho; contents; of thess
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cysts, or zygfotes, divide to form sporss, or young parasiites,

which are: taken up by the salivary glands, of the: mosquite. This
whole sexual cycle of the: parasiite takes about, 12 daysp,by which tetm
»t.;inc,w,i_th salivary glands; loaded: with sporozdéites, the mosquito .is
readg to iinfect,via its proboscis, the next human victim.

These spores or sporozoites, once in the: blooi of the new
hosit;, attach themselves to the: red blood: corpuscles which they enter,
and feed upon the haeroglobim with prodmction of the well-known
malarial pigment. Each spore (asexual) .in ite: rei~cellhost slowly
enlarges until it is; due to dimide.; By this time, the benizgn
tertian parasite iis; so large: that its: red—cell container is
consideradbly iistended beyond the normal.; With quartan ani
nalignant; tertian parasites;, this; enlargeaent of the: host cell does
not. occur.. Lo any case, the one original spore divides into, in
quartan 641'2;, Vbe;rzig:n tertian 15~28, mdlignant tertian 8-15 merozoites

These clumps. of spores are. the so-called rosettes, ani
corresponi. to the: full ripening of the parasite. The mesbrane of
the daradzed red-cell then ruptures, and the merozoites are set free
ih the blood stream.. Some are engulfed by phagocytic white cells,
g}fhers enter fresh red blood corpuscles and start again the non-
sexmual cycle. The time of this process of intra-corpuscular
development; from emtry to burst, varies with the species of the
parasjite. 'In quartan iofections, it takes 72 hours, .in both the
tertians it occupies 48 hours, except in aj special forr of ralignant
tertnn ‘(quotdiian) when it takes only 24 hours.

Hence the origiin of the differential names for stages 'in the
life~cycle of the parasite, which correspond to stages in the
clinical picture of the malarial sttack. The hot stage (atowt 3 or
4 hours)‘ with the t.pnperntmrex kigh is, when thes parasate 'is young,
and. Jusit, begdaming to ffrow in the red-cell;, the fever~{ree period
dis) whemn thax parasiite: 13' st least half-grown, ani is approaching
the: n'tp"ex oft division; and the chill (which lasts: about an hour
mt&a ita] conneﬂcd:ng riise of temperature corresponis to the bursting
of' the red—cedl andi the shedding of the sipores or merozoites.: Thus,
as the quartam cyclei occupies 72 hours,, the riwes of temperature
mm place on thei fourth’ day (nemce the name. quartan), while .in
Y ui’nplea or bemign tertian imfectiion which takesx48 hours for its
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cycle, the rise is on the thirl day. The same is sosetimss true
of malidnant tertian, but often enough its pyrexia is quite
irregular, being sustainei or renittent, anl even quotidian forss
are recognized.’ e

The sexual forss (q;-etes) uith -hich this description bezan,
are formed from the oriinary parasites of the non-sexual cycle.
Some. of these become sexually 1ifferentiated, ani insteai of
proceeiing in the uswual way $0 sporulation, chanse within their
host's cells either into special spherical (in thei cases of gquartan
ami benign tertianY or crescentic (salignant tertian) forms
(sazstocytes, male ani female),:

Male ani female spheres, ani male ani fepale crescents thus
appesr, apd can be idstinzuishei licriscoplcally by the trainedi
eys. m These are non—febrile forms. They resist
quioineg'ani»xﬁalr function is to carry on that sexual cycle in
the sosguito alreaiy briefly outlined,

¥hile the sbove is ths course, in bare outlihe, of 3 single
generation of parasites, clinically there occur mwixed infections,
80 that infection with two Jenerations of tertian parasite wouli
¢ive a quotiiian fever, or triple quartan infection would do0 the
same. Then there are what are called sub;intrant infections, where
one attack cozes on before the other has subsidei., This is jue
to a lack of uniformity is the: 1evelopsental periodicity of the
infecting parasite, or to ioubls or tripl& infections with the same
species of pairasites,; In these, the characteristic temperature
waves are consiierably alterei.

The. parasite not only destroys the rei-cell which contains it,
byt proluces a toxin or poison, which when liberatei with the spores
into the blood stream lamages the blool in various ways, ani the
blooil vessels, producing endarterttis, ani ultimately any organ or
tissue of the boly, 2specially where there happens to be a
concentration of parasites, The malisnant tertian parasite appsars
to be, on the wholeg the most i1amaging to the tissues, sni
Dirticulnrly to the nervous systes with which this work deals; but
both benign tertian ani quartan parasites are capable of ioing the
same, {f with lesser frequemcy. Sporulation tenis to take place . 4
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particularly in the vessels of the internal ordans, notably spleen,
liver, bone—sarrow, airenals, dbrain, kiidmey in the case of tertian
infections; rather sore in the peripheral blool in quaptan infections
Consequently it is cosmon to fini extans:ive 1amage to these orgdans
in tertian infectidions, anl not so cosmon to find serious iamage to
thes in quartae infectiions.: Poclibly the compatatively disinished
incidence in world distribution of quartanm malaria is a factor in
its sstimated comparative benignity.:

SYNPPOXAPOLOGY: The incubation periol, that is, from the
tiee the patient is bittem by ths infsctel mosquito o¥ sosquitoes,
until the earliest syaptoms: appear varies with the ioss of sboroz-
cites injectei, the virulence of the parasite;, ani with sany othet
factord affecting the oatient's resistance. The usual incubation
periois are, in mslignant tertian malaria, 912 1ays: in benign
tertian zalaria, 14~18 iayss snd in quartan salaria, 18-21 iays':
but whers ssall nusbers of sporoszoites ars: received, no syeptoas
say appear for montha or yesrs after infeetion. These are the
so~callel latent infectiouns, which are considdered apart in the
chapter of that heaiing.

In the classical onset, however, there is often a premonitory
stage lasting a few iays in which the patient complains of lassituie,
weariness with tendiency to yawn, heaiache, sore bones, want of
appetite, sickness, vowmit:ing, ani the tewmperature may be found to
be a little wp. This 3evelops after a few hours into the

Zold Stage, when the rigor cosaences with fesling of intense
cold, with severe shivers ani chattering of the teeth.: The face is
pinched, the skin pallil ani cyanotic, ani there is often "goose
skin" ani the patient piles on clothes. The temperature iuring
this stage is rapbdly rising.. TIn chiliren, the onset is more often
sagked by gastro~intestinal disturbance or convuisions.

¥ot Stase, After an hour or so, the: shivers gradually abate,
and ¢ive place to s fesling of warath, which deepens to the other
extirese of intense heat, which eay dbe very distressing., The face
becomes flushed, the pulse rapii, full, bouniing, headache is often
intense, vositing frequent, ani saybe intractablep reppiration
rapid, the skin iry and hot ani the tesperaturs often ID4'°F 1o 1D&°F



or higher., Tlothes are iiscarddd.

Sweating State., After three or four hours of hot stage,
profuse perspiration dsvelops;, with subsiience of the‘telberaxure
ani the other accompanisents;, ani eniing with a feeling of relief
as: a rule,; The patient then may feel quite well, or there may dbe
a feeling of slight tiredlness, but: in any case, he is usually reaiy
for his usual duties., Ths temperature may bs sub—normal, ani may

revain so until the: next attack a few jays later, This period of
dafervescence takes two to four hours as a rule, ®#hile this account
is that of a classical attack, the various formss the fever ani
symptoss say take are legion.:

During the attack, the: spleen is usiually enlargei ani often
palpable, ani also iuring the attack or subseguent to it. ot both,
sysptoss of irritation way be referred to any organ or tissue &f the
boly.; The parasite being blooi-borne, ani being a local irritant,
there is no part. of the body out of its range. 1Tt is largely this
rangs of activity that ¢gives the parssits a power of misicry that
csn sisulate almost any other liseass to which huwan flesh is heir.

It is with the neurological aspects of this tissue issage
that: the present work is intenied to deal.
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The parasitss, then, lolge in the rel blool corpuscles,
proiucing i1isturbances of the blooi ani capillary blooi-vessels,
ranZins fros 3ili iedirees of snilarteritis up to cosplate blockase
ani even hassorrhage with consegusnt lefsctive focal blooi-supply
to the parts iavolved, -

They sporulste (tertiam, aub—~tertian) chiefly in the versels
of the internal orfans, ani notably tha brain. Che sporulation
oceurs charazweristically every thiri iday (tartian, subwtertian),
or fourth iay (quartan),-bulk-&n apy ewnse intarsittasotly, ani is
usually accompasiel by the well-¢mown ﬁuttr” of faver ani
shivering, follewei by swoeating.

CUn these three facts, ,

1.1 Tapillary irritation, bleckaids, -haasorrhate.:

2. Sporulation (in all jeg¢rees) in tLhe vessels of the
internal orians (especislly splee brain, bone-
sarrom),

3. Periolicity or imtersittenay of sporulation,

rest: the sultiplicity, iefreas, fitfulness, ani subtlety of the
elinical features of 4sfection with this mill-o'~the-wisp orjanise.
The initial iawage befns a-Blooi ani blooi~vessel one, it follows
that: svory esfan snd tissue of the body con/ within the ranges of -
the parasitay The servous systes is no exceplion to the rule.

Yroadly, 50 far as the nerveus system is concerned, the ssquel;
to iafentica fall isto seweral ¢rouve:~

‘L.pAcutew-dotiriomrcens, algii fore, eniint in regovery, decath,

: .or twansition 1into one of the other forms.:

2.1 ®achexis~~a shronic fors in which the patient is seriously
111 in a convred:mew, anid in which svervows ditarbances
sake s prowimest pard of the pictare.

Mm::um recoverye-assisted;,: waybe, by leaving the infected
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area anl guinine,

4, Latent forss—a large drcup in which the patient is often
obscurely &didvous, with sysptoss referable to any 3sroup
of or¢ans~cersbro-spinal, cardio~wWascular, Jastro-
intestinal, specisl sense ordans, ductless glanis, The
psrasite is capable of loi¢ins for lonz periois—ronths,
years—ir the spleen ani bone-marrow, Joins throudh its
life cycle there ani only occasionally takins on slisht
or reat exacerbations of Jrowth ani emeriinz ietsctably
into the peripheral blooi. Thsse exacerdbations are
frequantly stisulsted by somse temporary strain m'the
patisnt, such as chanye fros an habitual climate to one
hotter or colder; intercurrsnt lisecase; worry; exposure
to the sun or any sxtresegs of tesperatare’; tfaunatist;i
surfical coerateon; fatizue; ani so on. In this fors,
the parssitwe, eliefdes 8o its iepot (spleen, bone-
sarros) is often hiZhly resistant to treatment, so that.
for lon? periols the patient may enjoy cosparatively
ool health, ounctuatel over ths sonths ani years by
perioiic break-downs, which may ke lon¢ or short, |
transétory or persanent, ilepeniing upon the aijustment %
of relations betwessn host ani pasmasfte. It is a type ‘
of Juerilla warfare in which the parasite often sets th(
bast of it by succei?ully ressininZ under cover.

1t is mainily the business of what follows to reveal the habits
of this enesy {n hiifos, so far as it affects the nervous systes.

That the parasite issades the nervous syst@le directly there is
tbnni:nt‘oyidyﬂce;.hut»it:nTso ioes so indirectly by attacking the
blooi~forming oryans, ani the eniocrine {lanis, notably the airenals.
Furthersors, by concentration on one or more of the other systesg——
carifo-vasculsr, 7astro-intestinal, etc,, =zn emphasis of sysptoes
{often nervous) refersbls to ome or other of these may be proiuced,
to qualify the pheture of nerve distarbance

It. woull appsar, therefore, that malaris is very like syphilis
~—in its ability to affect any orfan or tissue of the bodyl with its
strong preiilection for the nervous systes, and?itu power of
prolonded latency with subsequent iisastrous effects. Mayo states

§
|

t



-3f v : ‘ 12

that the spirochesta pallids can resain alive in the splesn for long
psriois, resistiny all tbeatmenl short of rewoval of the spleen,
The malaris parasits joes the mamps.:

The perioiicity of symptomsatology &f salarial infections is
the most prominent clinical feature of listinction, ani is oft=n the
first to awaken sven experiencei observers to the true nature of the
case. .

#hen we remposber that malaria is = most wige~sporeai lisecase én
tshe worli teo—day, that it is one of the oliest of which we have any
reliabls recori, igéone to realiss in it, as I hooe to show, a
powerful factor in the iepreciation of race effiziency. History
es studdeid wéth instances of coloniss wiped out, cities sbanioned,

~arwmies defeatei, by this insitious ani wile-spreai iiseazse.. Thare ial
puch to sug7est that those nho have survived in the worst areas have
paii for their survival in terss of ineffdciency, physical ani '
sental. It is with the higﬁoét@nl evilences of such larze scals
operations as these that the pext two dhppters‘ietl.r E

- d
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THAPTER  I11.

Malarin in Ristory.:

¥alaris has play=}! an isportant part in the history of the
worli., %hils the same observation w3y be maie of sany other
infective diseases, such a8 tuberculosis ami plague, tnere is =much
to suziest that malaria has exceeilel all other infective 1iszases in
ranse anl extent of worli 1istribution. 1In any case, because of the
pariolicity of its attacks, ani because its spreai is necessarily
assoc{iated with the: presence of the mosjuito ani sarshy lanis, malaria
is sasily iientified in the ancient recoris, ani its bearing eon
history aore raalily estimated. :

Io consilerin? the history of Lhe iisaase, the associate
coniitions necessary for its wsintemasce ani nprosi—¥naae1y, sosjuitoes
ani marshy ¢rouni-—are always taken into account. Malaria appears
to have besn orifinally an African iisorier, ani sowe authorities
saintain that it existed in Egypt fros the most remote tises, fros
the: epoch of Minfos (about 2100 3.7.) whea Egypt was » vast sarsn.,

Groff maintains that the ancieat Eiyptians suffared fros
salarfa as déniicatel by the annual recurreance of a fever wmhich is
sentioned in the igscriptions on the ruins of tha tesple 3t Danderah.

Heroiotus (443 3. 7.) iescribing the earsh-iwszllers of Tgypt
iniicates that they were amuch troubled by gnats, ani at niznt wrappel
theaselves in their fishini-rets %o protect thessslves fros ths bites
of thess insscts. It iz, Bowever, in the history of ireece t.hat, the
presencs of malaria is sosty clearly 1afined.

Up to the Jronze Age in Europs: (2000-1000 3.2.) 3Ireecs was
coverad with forests, but then the: people bafan to cut iown the
trees,. ;hua,fnvcurinz the foramation of sarshes lni lakes ani conseguasa!
extension of malarial Cariamatis says that th8%Irsex sytholosly,
nhish in 1%& :ynboli&n alluies to rsal events, the: suiiestion coses
thlt;pte*historic Jreece was not covered lihh sarshos as it is now,.
but. non&rnhaleas be holis that salaria in jreecs is as oli as 3reece
{tamlf g

anon saintains: that up to hmroic times 3reece was healthy,
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Sreece was baalthy, pointing out that the earliest inhabitants seemeid
to have: chosan sites which in later tises were the aost malarious,
isplying thedir original healthiness. He, ani other authors, incluiing
Cariasatis, agree, however, that 3reece was infectei from §Zypt ani
Asia, as there were Sresek settlements alons the Nortn African Toast

in the 7th Ceatury 3.7. anil conseguemt cosrunication between the two
cobntries..

The first: reliable referencs in Ancieat 3resk literature is in
the poet Theosnis (540 3.7.) where he asserts that sothing crushss
ths Zooi man so much as poverty, nsither oli aZs nor vet an{alo¢ (Lhe
shivers preceiini fewver) mhieh later on 3alen iefines as a quotilian.

1n all 3reek meiicsl literature 3ating froe 400 3.2., muoeTol
(fiery fevers) are classei as (1) continuouvs {ouvexeic¢), (2) inter~
sittent (Stakeinovie¢). The seconi class is subidiviled accoriing to
periciicity into (1) gmotiliaas {(avgnuEpivoi), (2) tertians (1pitalor),
(3) guartans, (tsraptaiot). The first lay definmition of this
periotdcity is in Plato (lisaeus 2dbout 370 3.£.) who elso Zives this
full classification of intersitient fevers. FPlato isscribes the
spleen as a receptacle for purdations: of the liver amil accounts fn
this way for aplenic enlarJeseant.: ¥hea iu is rci?ewcd«tha&;tne Jreeds
beld tbat tertisnd ani quartans wers caused by bile, Plato's woris
here becose sore significants He further leclares that the hurours
of acii ani salt oblegas enl such as are bitter and bilious, mhen no
othesr outlet for thes froa the boly cam be founi, befos the seul and
projuce marifoli vices—peervishness, selancholy, rashness, cowariice,
forgetfulacss, soi sgupiiity. This picture suZgests malarial cachexia,

Hippocrates (430 3.C.) refers to tertiaos ani juartans so
often thet it is jaite evident that salaria was very prevalent in his
tine, He states that ip Autwan guartsn fevers sni splenic iissases
are very coswsor anid that bilious persoms with enlari¢el spleens are
svil-cosplesionei, ulcerous ani ssaciatsi, foul-breathei ani constip-
atei. He soticed that iwellers in sarsly places suffersd fros
chl;rzed-splqanta snl while typhoil fever may be confused sith
valaria on this account, it is listinduisbed frow it whare the fever
associatel is 1efioed as of tort\in or quartan perioijeity, as it
frcanontdr is. Io tbe "dphorises®, he says that melancholis was wost
cosson in Sprin¢ sni Autumn (bezinninZ anil hedight of salaria ssason),
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anl that it was ewilently caused by a "black bile” to which the Tresek
ioctors atéributed quartan fovers.

Then afais he noted the ideg¢radation of those who lived in low,
soist, hot: iistricts api irank stainant water. They sufferei fros
enlaried spleen, were stuntei, ill-shapel, fleshy, iark, bilious,
cowarily ani averse to hariship, YHe gives proeinence to tha
characsteristics of an acute ani appareatly comson iisecass ppawitig
(phrenitis or brain inflassation) showins 1elirium anl pain in the
hypochonirias. It was usually fatal on the thiel, fifth, sesvanth, ani
ip any case not later than the sleventh iay froe the bedinning of the
attack. alen later cormsntin? on the aphorism s of Hippocrates days
that tnis iisease has Jemerally a tertian pariodicity. It sujsests
csrebral sslaria. :

Aristotle (358 2.2.) in his “"#thics™ uses the woril uslayyolixdg
(atrabilicus) the nearssy molern equivalemt of wmhich is "nsrvous®
{3urnet). This wori wss a recent ailition to ths 3resex lanzuags,
taksn fros the picturs of those afflicted with % uédawva yorf, {(the
black bilsf, which was consiierst by the welical writers of that tise
tio be the cause of juartan fevers, wbile tertianps wers caussi by
yallow bile, The three coinates, utlaygokia, unlarqutxbc. ani
pslagxela show that quartans wmers cosedn, that they were: observei to
inf losnse character, anl fnciiemtally that they prodsbly becage
- enleaic 3uring ths last quartsr of the 5th Century 8.0, It {s natural
that the: nes tsrs uslayyohtnd (attabviliows) coiped to issisnate the
sictis of quartan fowsr shouli be derived fros the bilious coamplexion
#f the patdent rather thapn the emlardad spleen, which was certainly
cbservedi but was less obvious. To the 3rseks of this parioi, when
the word was first esployei, uelayyohindg signifiei a sufferer fros
black bile, & craay neurotic person, a sufferer fros juartapn fever,
which we iateroret as zalaria.

.1a the pseulo-dristotelian *Probless”, we are told that
inhadbitants of marshy districts afs rapiily, that fevers are most
cosson-ia Busaser; tbat Sprind anl Autuwn are unhealthy; that a2 dry
Susser following upon a rainy periol is dewily, sspecially for
chiliren ari that. quartans are coesom at such a tise. Consuasption,
ophthaleia, itoch, plague, are helil to be: infactious, while fsvers
(quartaas) wers pot infsctidusy - Infectious fevers (typboii, typhus,
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plague) we know 4i4: dccor, so that the fewesr which was consiiereid “
non-infections was likely to have been salaria, ths: mathoi of infection
not them bednz recoZnized. It appears that Sreece as Aristotls knew
it was highly malarious.

Salen (184 A.D.) a §reek ohysician practising in Roee sesers to
have maie a special stuly of fever periodicity. He Zives ths sawe
classification of interzittent fevers into gquotiiians, tertians, ani
quartand as numerocus other Sreek writers before hiz have dona. ie
recoinises multipls infections ani points out that a fewer rescurrins
i24ly can bs proiuced by two tertians or three juartans. Ue notes
that Yjuotitians attack mostly very youn? chilirsn, tertians wostly
vouns men, ani semi-tertians (salicnant tertians) men in the prise of
1ife”" .+ This observation sugtests thati. the Jreco~Roean worli in his
time was very malarious. He Fives a quartan perifoiicity to "Solenic
{iseasss ani to zalancholia Zemeraliy®, ani holis that larse spleens
are =ausel by excess of “wmslancholy huwounr” .

"Malancholy" iy {efined 23 besinning often with iniisestion,
voeiting, fould~breath, ani characterisei by sleeplessness, fexr,
fapression. Examples of it vary freatly, sone fear icath, others
coesit suiciie: sose shun the lifht, others darkness:i: It oeccurs more
cosmonly in adults than in the youns, ani ma.y ber consitutional or
acyuirei~—a picture of simpls melancholia as we know it to-iay, which
Aalen covers with the sase word upelayyolixbg as the Jreek writers
of about: 500 years before him nsed to iesidpatei a sufferer fron
W uwfixiva yolA (the black bile) ani which they associatei aetiologicaly
with jusrtan fever. Op till Wichel Psellos in the 11th Tentury, it
was! besliewed: that yellow bile causeld tertdan fever, while black bils
proiucei quartan fever.

Lucian (180 A.D.Y who hai travelled muchk in éreece, ani lived
for years in Athans ie an excellent witness to the prevalence of
fever ani adue. Re sentions ppevirti¢ (pbrenitis or brain inflssmatich)
also, whizh answers the iescrintion of corsbral malaria, as inm
Rippocrates ani others.

Oribasias (c. 355 A.D.) writes ®"Cpilepsy also is a convalsion.
A quartan then cures spilepsy, so that if the gquartan comes after the
spilepsy, the epilepsy cowes to an eni, while epilepsy never
superveoes upon & quartan®. °®Now s quartan frequsntly turmns into a
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quotiiian, rarely iato & toertian® 4 . #

Numserous: othse Sreak writers testify to the prevalence of
interaittemt fevers, such as Diocles, who 1ii not belisve in fevers
with londer perioldeidy than juartan, as others: 1ii; Azathinus of
Laceiaemon (90 A.D.) who wrote: a special tresatise on "Semi~tertians”
(malignant: tartians); Archifenes of Apames, who was also familiar
with ssai—-tertians; Herscliles of Tarentus, (239 2.2.) xho was
oraised for his treatmemt of gpeviti¢ (phrenftis); ani Antyllus, who
wrote on hygiene, says: that "Ths late afternoon is unhealthy like
Autusn, ani so is the esarly part; of the pight” (whem sosquitoes are
about) .

411 these resferencee, mhich are only a sasaple of those
available, make it clesr that: saleris was a dissase very prvsleant in
ancient jreece froe 400 3 0. onwaris. 3y the: classic period, the
foreatas had consiioerably 3izsinished in numver, ani there is also
syiience to show that coniitions for mosauito Srowth were presant,
in that there wasi o spacial Jresex wori véipatx for lowm lying land
that becanse 3 sarsh &fter heavy raing Frejuent rsferences to these
swaaps show how cosson they were. Ischomechus, sriting to Sozrates,
says "Heaven suppliss water, all the: low places becomes swaers
tépata ani the earth supplies all kisis: of Frowth®,. He who is Joing
to aow sust clesr the land. If he throw into the water the refuse,
the mere: lapse &f téme will turn it presenily iato that which tne
innd delights:.; For whati ¢rowth, mbat serth lces not, when in stagpant
¥atpr, becose manured?” .

There is eviience thati: the: Athenians were pdadued with mosjui-
toes, assoni other jinsects, hut so {ar noae: Lo identify the anopheline
variedy..

Fros 4he atgention claimed by interaittent fevers with regular
pevrioidcity &n the anchent weitings, both lay ani ssiical, we are
Justifisd én concleding thit malaria was emieric in 3reece from about
400 2 04 onwaris., v _

The history of msalaria in Italy, sc far as 4t can be traced, {s
barddy of less isportamnce tham dts history in Sreecey 14 is probable
that: st one time it was free, ani tbat infection was carried by
slaves; from Africs ani Asia, and by infected scliders returning home.

Solinus and Dionysiue of Helissrnassus are responsible for the
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observation that the first settlers on the Palatine Nount hai to :18
abanién the placs: bscause of the perniciouseshalations of the
Velabrus.: |

The: first unsistakable reference to zalaria in the nativs

literature, however, occurs in Terence (3, 159 3.C.)
So. "¥hat kini of disease is it?"
Pan. "Pever®
So. "duotiiian? .
Pam. "3Jo they say”.

This implies: fevers with periciicity other than uotiiian,

fccoriins to Fliny the Eliar, Q. Fabigs Maximus, Tonsul in
121 3.7, suffered. from juartan fawer., HYe also aentions tertians.
Varro (118-28 2.2.) writes that in sarshy places "crescunt anizalia
jua=iam minuta, juae non possunt oculi cons=jqui” ani that, thess
sinute: creatures, snteriny the boly by the south ani nostrils oroiuce:
"daifficiless morbos” .

Ticero (108=43 3.0.) refers frequantly to tertians ani quartans;
he iniicatex that aulrtﬁns are not serious, ani tLhat fatijue iniuces
fever. Ue also mentions unhealthy iistricts ani that a QO!lnlLrQy
was apparently attacked by fever near Briniiliul4 Fgon “icero
onwaris almost 2l] writers mention juotiiiaa, tertian, ani juartan
fevers,. In a letter to his freed man, Tiro, a reference to quartan
ajus occurs with congratulation upon his being on a fair way to
recovery. He iistinguishes betmeen tertian ani quartan fevers, ani
sttributes their rsgular periodicity to the Will of the Jois.

Vitrusius (15 2.C.) remarxs that marshy distrizts were
pestilentialy "quibus amtes inaiientes sunt paluies, et non habent
publicos exi&ug profluentes, negue per flusina, nejue per fossas, uti
?o:ptin:e, stanic putrescunt, et huwores Jraves ot pestilentes in {iis
loctis esittunt.”

Horace (1. 8 2.0)) aakes it clear that the oeriodic fevers
sere eniesic in Rose in his time. He tells of a a20ther who proaises
3&91&@! that her son shall stani nakedi in the Tiber on the iiy his
quartan leaves his, He says that on his High]ani Estate he neei not
fear the unhealthy Autumn, juring shich the Joidess of Dsath reaped
so rich a bharvest in Rome. ¥e fini hiw aivising his.f:#oni and
patron Weecenss to leave Rome in July, There is a significant passage
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where he says that all parents fear for their chiliren in Auturn;

ani acother saking it clear Po-ptine marshes were infested with
mosquitoes,as lurény s journey from Forus Apoii to Terracina, he

couli not slsep for thee. '

Tacitus (c. 55-120 &.0.) iniicates that the 3anks of ths Tiver
juring inuniation were unhealthy "adiscente Tiberi Jersanorus
3allorumjue ‘obnoxia morbis corpora flumsinis aviiitas et a=stus
ispatientia labefecit™. This, toZethsar with the structure cof thne
Rosan house of the time, woull providie excellent preediins Jrouni
for mosjuitoes. ZSach houss hai a hole in the roof to let out seoke.
It also let in rain, which collected in a cistern below (cospluvius,
impluviunY whizh wouli provije beeeiind drouani for mosjuitces.

Sustonius (93-138 A.D.) Inlicatss that Zaesar suffered frog a
quartan in his youth.

ﬁliny the Elier (23-79 3 .0.) in his Satural Bistory makes
frequent refsrence to tertian ani jusretan 3s5ue, ani gives dpu:ber of
charss ani regsiies azainst it, showming that it was w=2ll xnown to
the pecple of his tiez, ' '

Jelsus (30 A.D.) wrote at lsinIth on juotifian, tertian, ani
quartan fevers. He lays stress gpon sesi-tertfan (saliznant tertian)
ani desls largely with their treatsent, which wa§'§s¢un'early because
of thedir ¢reat salizndty. He points ocut that in‘quotiiinns, the
temperature sosstimes ran in two saries, suifesting doubks tartian
infection, HRis directions for treatment of thess fevers are nuch
fuller than for any other iisease, which fwct seews to have a
bearing on their prevalence.

Jnvengl (1. 130 A, D)) refers more than once to juartan fever.

Salen (134 0.D.) expresasly states that the wost waliznant
fors of intermittent fever, sesi-tertian (malignant tertian), was an
everylay occurrspnce in Rose It is clear froz the literature of the
time that fros about 200 S.C. interaittent fevers with redular
perioiicity ware prevalent in ome an! other parts of Ttaly, and
What they were associsted in tne w»inls of the writers with sarshy
1ii%rints, tutn-n pestilsmece, ani inciientally with the presence of
uotqnitoésg, Yalaria {s the obvious inference.

The early Hiniu writers Tharaka ani Susruta rascofnisze three
types of interaittents. The quotiiian was a2 1isease of the seat,
the tertian of the fat, ani the quartan of the bones. In an extract
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fros the Sanskrit, Susruts, written at least 13 centuries azo, there
iz a} brief enuesration of some of the présinent sysptoms of ®ilaria.
The ARab physician Rhases (932 A.0.) wentsons intersittent faver ani
used aresenjic in ites treatestbh.

Throudhout the wiidle ages, there is littls zention &f
interwittent fevers, except what was borrowei fron the ancisnts,
though Telli cites eviience to show that the {isease ravasei in the
Rosan Taspadna with varying intensity.:

Paracelsus, living in ﬁermanv between 1430 ani 1541 4.0,
sppears to have hai experisnce of salaria in his mractice.

¥ereatus, Tourt physician to Phélip 11 and Philip 111 of Spain,
wrote on the sunjs=t of intersittent fevers in the latter half of
the 13th Tentury, °©

Nicholls consiiars the descline of ths ancient citiss of
Ceylon=—Anuraihapurs, founiei 437 3.2, ani Pallonnaruwa, founied
about 78Y 4.2, the ruins of which mnow lie in the forests of ,eylon,
due. to malaria, As late as the '2th Tentury A D they still
Ploarishedi, but after that dsclins s=t in; ani when the Portususss
were obtaininz a3 fobtin? in Teylen at the beginning of tha 18th
Centary, the Art ani S&lture of the peoples hai sunk to 3 lom lavel
compared with that revesalei by the wonierful ruins of these ancisnt
cities recently {iscovered.

Sariinia has been malardicus fros the serlisst tises.: The
raforence cowes lown to us froe the Rowans, 8&5% A {r., Ther= are
nuserous refersnces to the pravnlanca of malaria {n the {slani fros
that. iste oawaris. In 1871 Pletro Leo notes than a thirdi of the
islani is affectel by $t. By 1910, Zonti recoris that the whole
islani is eslarious.

The iwlani Brioni ia the Kirtatic Sea, once an ispoptant
préviace of the Rosan Eapire sni Venice, ani still showins vestiges
of Rosan Tivilisation, was for many Tenturies uninhabitable bo¢§nae
of malaris. Retween Y800 ani 1899, a succession of owners mais several
frittlens attespis to sraiicate the iissase, but {t: was only in 1R99
whém Roeh took charfe of the ssnitation of the {slani that this was
ione suceessfully. Retween 1901 and 1992, whenyit was jeclarei
ealaria free, the value of the islani rose from $40,000 to 31,006,000.

Tn 1824, Spigelius ppblished an extsnsive treatise on sepi~



tertians, the first book of its kini. It shows that the disease was
prevalent in §er-tay as well as in Italy.

In 1832, Zkochona Sark was introiucei into Surcoe free 3outh
Amorica, ani with it bed¢an a new period in the history of malaria.

In sore recent times, ths devastating effects of salaria have
boon appareont in numsarous instances, Perhans its most fatal ef{fect
upon an aray °is the cass of the famous Halchersn Expeiition in 1800
After two months fever, an Arsy of 25,000 ssn hai 10,900 sick, ani
4,000 ieai.

3ouiin, who acconpanied the French Expedition to Morsa in 1820,
recoris that & whols army was iecieatel by malaria in the sarshes of
Navarino, without havin? fougbt a battle.

It is well koowsn thet the construction of the Panama canal was
heli up unkil salaria sni yellon fever in the surrouniing tistricts
hai been dealt with.

Celii saintains that tha Zroater prosperity of Northern Italy
as coapatel mith Southern Italy is iue to the pravalsace of salaria
is the latter regios.

#hole towns, such as Johannipolis at San Psolo ani iruqcriopolis
st Ostia in the 9th Tentury, wer= isstroyei by it

Many parts of 3Sinily ani Sariinia bavx bssa ruinel by it.
Cellé -writes “From tis® to tiss in tha vardbus localitiss wharse
m2laria is eniesic, the 1isease becomes epilssic sni eden panieasic;
this occasiocnally occurred in places where it hai not been Brevalant
for soms tiss,: %e hai an sxample of this in the Province of Rose in
the year 1878, mhen a true salarial panisay razsi. Froz 1337 to 1898,
the sean wortality from salaria in Italy was sbout 15,000 vietiws
per yesr, ani calculating frow the nusber of ieaths, tLhere aust have
bsen about 2,000,000, ofsnulmria a year. Ths msan juration of a
salarisl infsction whiuh usually recurs is Isnsrilly long. On
occasions iy may continue for ysars., The loas of labour, ani of
production, ani the expense entailel in 1ealing with whis 1isease
cogmeguontly asount to sevaral ailliona of £ssascesx francs. If we aij
that: the avarage lifs of the worker in salarious places is shortaer
ani ths isfsat sortality higher than .in healthy places, we jet a
sosenhat. proximates {ies of the financial loszses that this scourge
causes to aur country. Secsuss if we calculate that owing to malaria
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sbout 5,000,900 acres of lani, and very asmny localitiss as, for
instance, the f7ro-Romano remain, not uncultivated, but c2rtainly
imperfectly cultivated, the ecomosic loss derivedi fros it must
unicubteily be snorsous.”

North, the author of "Rosam Fever®”, writes: "In the year 1879-30,
2 Parliamentary cowsistfon was appointei to investizate the conlition
of the Railways in Italy. The €alabrian Railway, of more than
500 kilosetres in length (310 miles) was founi to bs almost
paralysei by it, for it not only retuorned no profits on Caoital
expenied, but requirei larde annudl subsidiss in orier to keep it
open for traffic.. The coniition of the esployees was founi to be
most unsatisfactory, ani from reports smaiei by them ani fros Official
Statistics, ani Tospital Resfsters, {t was shown that the loss of
lsbour fros malaria] fever, the oxpanse of proviiin? s:dicines ani
the maintenance of sick exployees was such as to require ths sost
serious attention on the part of the Governaent. .ili. .. franslated into
money, the cost throushout Italy of this extra pay, extra lacour,
ani medicine, but not incluiing the cost of maintenance in hospital,
asountei annuazlly to no less a sus than 1,500,990 Jtalisn lire, or
about £4500,000 sterling, ™

In British territory, its effects have been harily less marked.
In 1884, the advisability of abanioning Honz RonZ as’' a ~olony was
ieliberatzsly iiscussel bscause of the gsrious ievelopment of ralaria
oa the islani.

In 1883, onlaréa appearel in VMauritius, ani has causei eniless
sisery there esver since.

Sir Ronall Ross writes “VMalarial Pever iz, perhaps, the most
impootant. of husan 1iseases, Thouth it is not often 1lirectly fatal,
its wiis prewalencs in almost all warm climates proiuces in the a
ajd{regate an enorsous asount oZ/:&knensrani»nortality4 In Iniia ‘
alome, it has besn officially estimated to cause a pean annual death-
rate of 5 per thoudani; that i8, to kill every year on the averagze,
1,180,000 persons—~a population equal to that of a Zreat city. The
total smount of sickness iue to it is incalculable, but may be put
by & roudh estimate at between a quarter ani a half the total
sickness in mamy tropical countries. Often all the chiliren ani sost
of the ajults are infacteid by it
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"VYery malarious places cannot bs prapsrous: the healthy shun
them, those who reasain are too sickly for bhari work, ani such
localities oftem eni by being desertsi by all save 3 few miserable
inhabitants . .

"¥alaria is the great eneay of the explorsr, the missionary,
ths planter, the: serchant, the soliier, the farmer, tne aisinistrator,
the: villager, ani th=: poor, ani nhas, 1 dbelieve, wmoiifiei the worli's
Nistory by teniing to renier th2 whole of the tropics comparatively
unsuitable: for the full developssmt of civildsation., It is esssntially
a political iisease~—one: which affects the: welfare of whole countries’;
ani the prasention of it shouli therefore be an iwportant branch of
public sdeinistration.f

Numsrous other instawces €cull bs ¢{veq where pesople have been
iedi3itated ani protress checksd by this sudbthke, wile-spreai iiscase;
but enoush has been taken fros avafilable recoris to ftnifcate {ts
wmilien influence on State Ecomony, both semtal ani: saterial.
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CHAPTER V.

Y DT e TP TR f e

EFFECIT O% CHARAOTER,: AND RACE DEZENERATION.

That the effect of malaria on character was noticed by the
;mciantvﬁrenk:.:is-cniaamcad by the quotations fros blnto,
Hippocrates, ani Aristotle in the previous chapter. The association
in their minis of "black bile” with guartan fever on the one hand,
ani on the other with picture of mental sbnormality in which unusual
iepression is the chief fwstuyre, sakes this clear.;

That our soisrn wori selascholia shouli have agtually
originated in this association (3bnotl;=tba's to show how such it
had iwpressed ftgddfYupon thex, ani inciientally speaks for the
provalence of the iistascamong them. Any other infective iisease
such as syphilis or {nflusnza zay, ani actaally loes, proiuce the
same: mental chande;; bul there is no feature by which we can surely
{leatify these iisesses in the ancisat literature, sven if they i{d
exist,: nhile thers are festures {tesperature perioideity, splenic
enlargensnt, otc) by which malaria is recognizwble. Moreover, in
3iseasns like {nfluenza ani emteric fewer, which tsmi to come in
espidemics, ths freat. majority of those affscted are either 1eai or
hawe recovered within a ahort periol of tiwe, whereas salaria for
the wost: part is such less imcisive, It is iafrequently epiienmic,
ani tenie ratber to slowly dep the sner¢y ani vitality of a people
over a: long periol of time, leaving the country sbanioned ani leso~
Ists The whole process of levitalisation is so slow ani unobtrusive,
that: for fenerations it msay harily attract attention, ressining
sorecoried by contesporary historians, until later writers recori
how fewecr~stricken ani iescolate are coartain places which we know
fros other sources to have bzen at; one time opulent ani flourishing.

People who have: salaria, anil resain in a n@lurﬁonsfiistrict,
are liadle to keep it all thedr lives, ani to eke out. a shortensi
existence in & wore or locszicbiﬂltlmni_conitt1054 This: {s iae to
the: fact that the parasits lives on in the boiy iepots (such as the
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spleen ani bonaé.;fro-)’euah when it canoot be 1etscted in the blooi-
streas, realy to reproiuce {tself rapidly if the resistance of the
host is reducsd by any increase of sitress by fatigue, shock, exposure,
or intercurreant iisesse. Epileuics of 1it, Jasting from 2 to 4 years,
have: besn noticed after watr, faasins, etc. (Kuschew). It is in the
nature of the: trouble to lower the phrtinal anl sental efficiency,

ani to chanie theicharach&f'of 3 larder nusbor of people over a londer
periol of time, than any other iissase. This: is: its unijue character~
istic, which works out throuth bhereiity as race ietsrioratéon.

!.53.;34§3onaa. $§nieavouring to account for thes change in Sreek
character that took place in the &th Century 3.C., cites zalaria as
the chief cause. Re pofﬁﬁg.ou& that about this time the Ireeks
becase iissatisfied, guerulous, tni Irainvally lost their brillisnce.;
Art. became sohtisemtal, phtlonophy bacase pessisistic, some schools
of thought taking shssqca.of feeling” (dnd6eta) or “sbsesace of cars”
{&tapatla) as the haiebt ‘of humsn enisavour. They ceassi to cresate
anil began to coswent.; Patriotiwzm ieclined, initiative vanishei,
vaccillation ani inlecision, fitful setivity followed by depression,.
cruslty ani weakness: in public life led on to tha strufgle: with
¥acedonia, ani the finsl conquest by Rosay Iy 300 3.0., the Iroeks
had lost wpch of their wanliness ani Iaﬁmllebunnl vigour .

This i3 not juite a new fdea. The :reoks of the time, as
indicated above, (see Plats, Hippocrates, Salen) assocciated
intermittent fevers with ietericration of character ani Pausanius
(180 AP.) iniicates that the weakness of the 3reeks in the 3ri
Tentury 9.0, was partly due to 1isease, though he ioces not amention
any spoecisl kini. Considering the lofty position heki by Athens,
this is a iissstrous change, such an one as couldi reaiily dbe projucsi
by adebilitatdag, rather than fntal 1isease like malaria, wiie~
spreai as {t awii&n&ly was in Sreece at that tiswe, ani as it happens,
still is to~day.

- As in the case of ﬁroece, 30 in the case of Roae,: Zones links
up the existence of malaria in the Rosan Bapire with the isterioration
of its: people leaiinZ to thair decline, He saintains that the
continuous: civil wars of the first century, Rteaiing to increase of
waste lands (impying swawps anl mosguitoes) were against thes; that
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ecomomic causes were against thes;. that Rome became more ani sore
congsstei anl iegraied,. while the couatry becase wmore sparsely
populated, Newsrtholess this 3joes not wholly account for the change,l
Juvenal and Tacitus Zive terrible pictures of 3deJraiei Rowan

Society in the first century A.D., which show it to bave b2en not
only wickei, but dideasedi. The extravadant cruelty, will issire for
excitement, comsplets lack of self~control point to some physical
iefect,s He baliewvas therefors, ani has gohe far to show, that “while
salaria mais the Treek weak ani ineffécient, it turnei the sterner
Roman into a blooithirsty brute™, That *if uelayyor{a proiucei
crossaess, atra bilis sade ita victiss sai® .

North, who lived in the Rowan Caspagna for 3 years, wmrites,
"The group of malaiies called malarial are psrhaps the post wiilely
listributed ani the wost disastrous in their effects of all the
1iseasss to which san is liable,

"Their presence reniered larie porkions of the earth's surface
absolutsly uninhabitable; over still larger areas they coansitute an
almost insuperabls obstacle to ail matsrisl progress, in as much
as the inhabitants of those countries in which malarial 1isease
‘prevails to any serious extent, lsbour unier iifficulties ani
ii{sadvantages which have exerted, ani always will exert, a profouni
inflasnce upon the character of the race, ani {ts position in the
husan fawilytidddel

ot The offoct of the diseass on tde people is to unfit
thes for labour, to cause loss of time, loss of soney, ani genarally
to 1iwinish their prolucing power, while at. the same time, the race,
if left to itself, tenis towards moral ani physical legraiation.
Thus, other things beiny equal, a malarious country cannot hope for
the same rate of progress as one which has not to pay this heavy tax
upon its ecnergisa .liad.i.perbaps the sost: incapacitating 1isease to
which san is liable" .

Thep, sfain, Macculloch, who introiucei the wori salaria inte
the English Language, in his essay on the subject in 1827, gives a
fraphic sccoynt of ity effects on both boiy ani bini:r

*That the resiience of successive fenerations in a 1istrict
of this nature proiuces a legeneracy of the races, is amply shown
in various parts of France ani Italy; ani them when the inhabitants
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of the marshy plains ani val leys cowe {ato ijsssdists contact with a
pesople of the sams radical ori¢in enil rece, imhabitiag the healthy,
sountatinous er Billy tracts,. sbich bounni or insclueuie these. The
staturs: not only becowes reinced, bat isformities are frequent while
snatesisally, the bonsz are foumi to be affected;: Cheir extresities
in particular being¢ unusually large ani spongy, ani rickets, as a
positive: 1isease, being also an isplicated conseaquence .

*The ccolour of the skin, ani the genersl]l superficial aspect of
the peopls in these cases, has never feiled to attract the attention
of even the most cursory traveller, The forser is ssllow, or yellos,
or olse stainel with iiffereant hues, sni in extrese canes has even
e livii appearance; while to s wedjcal examination it is founi to
put on pressure;: thin conditdion often smocunting to sbsolute oedesa
ani the puscles being soft, yislidng,  and unelastic. Such persons
have oftem the appea~ance of bedad fat; bul this, when it exdists, is
wanting in firsmees ss 1if & great part of tne acemmulation consisted
of water in the cellular sssbrane. That varises asi heranias shoulid
be comzon {n the: same circumsstaaces;, are facis which dbelon¢ rather to
the adbsolute 1issases that prewnil in the sarshy Pistricts. It is
slop rewmarked that; the hair is: flaceid,: and the bearl scanty; wmhile
4 8w most poisonous regions of Framce, it ds further assertei that
pa'ler hader adounis,: while in mors hoslthy ghaces the same race ig noted
for their darker tint. 4 3ull, languwil eye, very often also yellow,
18 a circumstance which has sitirsctsi fensral attsntion.

"An enlargsment: of the sdbiomen, comwencing sosetimes evan fros
birth, ani often remisrei the: more conspicuous fros the slenisrness
and emaciation of the limdm, Is also a feature which no traveller
has overlooked;, ani it is often in itmelf sufficient to iesonstrate
the nature of the place whare theswm wretched beinis are joosel to
léve, or rather, as the imbsbitants of the Pontine sarshes espress i,
Lo iim.}

*"That: the very fors ami oxtent of the liver can often ba tracei
oxdernally by the eye,: is an anatomical fact beslonfting to this state
of thingw;. while an investigation after isath iiscovers various
1iseasel wtructures in that ordan,:r ia the spleen, ani in the
sesontordc ¢lands); todsther with mater in the cellular sesbrsne, ani
a fomers]l enlargesemt of thm whole lymphatic systes. In the Pentine
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marshes, the rosiients have the appearsice of walking spectres; being
often also osdematous all over, sni thus irsg€ing on a misershle
existence throught i short tsrs of their wretched lives. That the
{nhabitants: of such idstricts havse a late pubsrty, and are less
prolffic than in bealthisr reg¢ions is afact which has been assedted
ani a¢ain contredicted;! yat it is one which could not excite surprise
shoull it be: provsad.;

"Thers is nothing in thess permicious countries sore striking
to a cursory traveller, than the appearance of afe which occurs at a
very sarly periol of life. Even the chiliren are frequently wrinklei,
ani: in France, in perbaps all the worst idstricta, a youny wowan,
slmost swvsn before 20, has the aspsct of 30;. while in wses the zge of
40 is eguikalemt to 80 in . kealthier countrips, both in appesarsnce ani
vigoury: the very few who live to 5Q, appearing to have arrivei at
the protracted tera of four=acore. Of personsl bsauty in females,
thers appears too litdke trace ati any tiwe; but whatever say have
existed is rasmely prolonzed beyond 17;. anil the eapression keeps
pace with all else; bednz that of unhappiness;. stupiiity, anmi apathy;
sk an habitual selancholy which nothing can rouse, ani an
dmpeasibility to almost everything which operates on the feslings of
samkind in Jeneral.i A =mlow ani languid speecd, a sisilar languor in
the weli,: and in all the actldoms,: inddicate egually the coniition of
the mind ani the boly im thesse wretchedl countries jd.dd.00.A high
ilegree of nervous irritability, both wemtal ani boiily, is a freguent
sitendant upon the chronie coniition of the salaria.

*The comddition of the semtal facyltdes, whether intellectual
or soral, is scarcely less resarkabls, whiles it {3 wore interesting:
ani {f thers shouli appear amy exagg¢eration as to sose particulars,
or shoull aay special fact, as assertsi, depeai on collateral csuses
of another naturse, the feasral bearind of the whole as relstei of
Ttaly ani of Prance,  hes beem confirmed too often by remark of a
sdailar nature, made in Assrica ani elsewhere, by very coepetasnt
ohservers, to leave asy doubt as to the leading circumstances.

*The apathy which was just noticel sas expresssi in the
physiofncmy is: a character which influences the whole conduct of
these dog¢raied ani unfortunate beiads} often procesiing to seeh &
dsgros that they are scarcely elevetied above the boasts {n point of
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teelinz. Seeking solitaie,: shunnis¢ sooiety ani ssusesents alike,
wnithout: aflfestions, without interest 1n anything, they wmake no
exertions to0 better their coniition; not even o awoid the sources of
1andar which surround thes, or to take the sost comson precautions
that are poinmted ocut, while, attachel to the soil, frow Mabit of
iniolence, ratper thas fros regari, they will nét be convinced, wfif of
its nature or ianters; fatalists in practice ani even in bslief ani
refusing to admit that there {3 sny other lot i{n life than that which
is: thedr own,

"That. the Fenmnrs]l intellectusl faculties are isgradied is an
universa]l remark; while, in sapy places, ani very noteily in the
Maremms of Tuscany, it is: obssrved that absolute i{iiotisw is comamon.:
That such s coniition 1ix the: frequent result of zagsh—fevers ani
very particularly unier ispropsr treatwent, {s a fact which T must
notice in the seidcal ocart of this' work; but even inieveniently of
this, such i1ebility of the intellact, ssemail to be the proiuce of
the insensdble action of this poison on the nervous systew: a
circusstamce that inieed vight nsturally be sxpected frow the
physiolodical consiierstions connected. with the JFeneral influence
which malsria exerts oo the boly.: 4ni that this coniition is even
propafeted, sesms for ever fully provei: wo that; an universal
ieqonmaracy of sind ani boly both sppear to bs the certain lot of
those races which a combination of unfortumate circumstances have
placed in countries that sees to have been intenisi rather for the
habitation of reptiles end imsects than for those of wan.

*¥ith respect to the: woral conifitions &§f the people in those
unhesalthy coniitions, the picture irawn by Monfalcon ks frightflul.;
Not to iwell on this 3isgustine picture, T wsi¢ht: content myself with
naing sbortion, infanticile, universal libertinism, irunkenness,
want of religdon,. ¢ross superstitions as the lealing features;
beside which, it is further emii,. and even proved by the police
regorts, thati while suriers are comson, & larde proportion of the
cagss are those of preseditated snil cautious assassination by poison
or otherwise; all the vices, sajd my authority, beinz of 2 mean and
not; of a bold character.”

Monfalcon points out the: lefenerate condition of the natives
of the walarial idstricts of France,: 1'4in, le Sresss, la Soloé¢ne,
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100 years sgfo. - Bq‘uch was this the case, that to be: a Solognot was
an insult, sw the type stool for inferiority in hussa~kini.

He says that the Sresmen, as the Solofnot, #s plunged in 2
sreat apathy.i Ris f4eas are of narrow rande; he: has not known the
gaisty of youth, not the strong concaptions of mature years. In
i¢norance ani profount sisery, hix philodophy is a stupii fataliswe.
His character is: coli, sai, surly, caspable of calculation ani
venZeance, but wot: passiof.! By nc means concernnd sbout his health,
his attention {s: chiefly fixed dpon his animals, the loss of which
her ¢riaves over wmors than the loss of wile;_who is more sasily
replaczei.:

Be: {s tinid and sumparstitious, ani pwactises witch~creaft. His
soral insenwsibility smrpaswzes even hix physzical.; Death of mother,
wife, chili, he weots with a stupii {niiffersnce. Rarely ioes he
unierstand the wori of country, love, frismiship. Murder 1s?vieae§
with tntifferance,: traces of criwe very soon tisappear, ani the: law
is either mutsa, or un=xecatst, He likes solituie, is uncesmunicative,
ani 2oes his; thort course without having loved or thought, little
i{fferent frow the heavy quairuosd languishing beside him.:

It is characteristic of him to expladin the unhsalthiness of
hiw wlisate ani his work by any other reason than the ridht one, ani
he foi tngenious in inventing explanations for the: fever which ievours
hiw,

Italian observers have notel the affect of walaria in producing
jeforsei, isgemarate, ani fiiotic people.. Rianchi states that
fatens=ly walsrious #istricts where the sajority of the inhabitants
have enlar¢ed spleenw, ani a sertain 1edree of anaenia, are veritable
aurseriss; of iwbecility.i Tt has been observed that, where ealaria
flourishe:y~th6}oéib~the-zroatast»auunlor, anl cause ani effect are
often confounied. The meifum iuration of 1ifs of the working classes
in salarial somes in Italy was 22-2% years;, while that of the rieh
was 55, It was estizatei that a¢ricultural production was omly 40%
bf‘what it might bave been in the Roman Tampadna, 1ue to malaria,,
(1Ee9);

Numerous obssrvers have notel the frejuency of infantiliss
asoni the natidyes of the malariocus idstricts of Srazil, Algeria,
ani Syriai! These are people of stunted ¢rowth in svery sanse of the
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terw; of low iatelligence, impoteat,: sad, passive, inert, iniifferent,
Do Srun, after 25 ysars ia Syris, consilers salaria one of the wsost
1gqﬁ9mnuh caagon of ianfamtiliss, aml inlicates that newrasthenia ani
solanoierss are comson im malarial subjscts, sujgesting chronic
adrenal insufficiency.; )

Ascoriiaf to Foley ani Parrot, arrest of ievelopment 3ni
infantilisw of aslarial orifin are fairly commson in natives of
Algeria (1830),; During ths first two years of life, the lystrophie
sction of malaria is shomn by sysmptoss rescablin? marasesus or rickets,
acceoriing to the age. The childl is slow in learning to w»ali, anil the
emaciation of the face, chest, asi lisbs is in striking comtrast
with the occasionally smcormous ievelopeent of the abiomen jue to
enlariement of the spleen, Hove of the sysptows: of true rickets,
hoaaver, such as beniing of the ribs, or smlariesent of the epiphyses
are pressat. In older chilires, the emaciation ani abiominal
enlargssent persist, asni: the heifbt is such below oorsal. About
puberiy, the geuersl conmiition improves, sifos of infavtiliss
iisappear, onlargssent: of tbe spleen ldiwiobshes, ani frowth now
becomes very rapii.. Is some patisnts, boweber, puberty is late,
-ospecislly for such a latftule ani clisate, The height for a long
tise remains telow the norssl, ani is some cases the arrest of

isvsloppent. is persanemt, ani the Lorsgines type of infantiliss
resulta.;

Mélier (1847) quotei by Lavaran, visitiny tbe village of
Hiers saw chiliren of 12 years of ade who looked like six or =izht,
——their faces swollen, with esrthy comsplexion, lisbs thin anai
anieveloped, potrbedliei. The canton was for a lonsy tises unable to
proviie a sfangle recruit te confors te the arsy staniari.

Rase notss the frequescy of imfantilise in natives of the
salarious iistricts of Fast Africa.

Tonti rscoris (1210) the freguency of retariei ievslopment

~ in highly malarions Sariinia, ani observes that abortion ani
presature births are very coswon anl attributable to malarial
fafection. There are ldistricts of the islani in which 100% of
Arsy Recruits have beom repatriatei through iefsctive ievelopment.
The author's experience has bemsn limited chiefly to soliiers
on Service: who have: been infected with malaria. Apart fros the
cases of Zross; insanity to be letadiled in subsequent chanters, the
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cases iealt =ith have been soliisrs repatriatedi, bavin? recurrent
sttacks of aslaria, sni suffewing from chronic 1ll~heelth whth both
physdcal and sental characteristics. These wen havs in sany
instances the outmari sppearance of ill—-health, snaewia, esaciation,
apathy, nexrvousness.! Others asain, on superficial inspection, appear
normal . Itrissoaﬁg on closer observation that they rmveal an
incapacity for sustained effort, forgetfulness, irritability &f
tesper, iisinishedi self-control,  varyins iedrees of 1iepression,
periols of asnesias or confysidn, especinlly about the time: of a
salarial sttack., Freguent coasplaints amon€ the wen are heaiaches,
pains in the back ani lisbs, sheeplesaness,: weakness sspecially on
exertion, 1ifficulty of conceatrstion on s subiest for any length of
time, anl 2spression varying in 1etree frow time to tise.

Although the change is sionetimes slieht, ani often subtle,
it is apparent to the san hinmsslf sni to the fréends who ars: living
with his that he iz not the 282 he was,. The finer shadds of character

have alterei or iisappearei. Iwn maiters of juigmeat, initiative,
interest, caergy, he- has fallen away, eWen if nothin? worse has
occurrei. These Ceatures way be: only apparent in the first instaspce
to the frienis who have keown the patient, both before ani after
infection, ani osy not b2 essily revealei tc s strander at. a seriss
of interviews. It is the subtle qualély of the chanfes that often
ocsur, todether with the 1ifficulty of recosnitdon of physical siZns
of a 1isease, ani an jpfersitigmcy of those sifms ie sany cases,
that leads to a failure of 1isgmosis 381 comsequeant inaiequate
troatoshd. It has bsen well called by Seallman “"conceslei ineffic~
iescy” (Cf.i Chapter 27)

These pictures of legessration in sslarious aress asree with
the numerous observstions of bitth.: Na¢gder, who treatei preznant
wosen infectei by salaris in the Egyptian oases, recéris the freguenmcy
of adbortion or prssature labous, orecipitats labour, stili-bdbirths,.
ani puerpersl hassorrhags.i Only in a minority of cases was labour
and puerperius normal.

Mennabery recoris that A, Neatherlpy reported at the Meifcal
Condress in Tmlcutta (1894) that in India 46-8% of his cases aborted,
while in Eangzlani the: frequency amounts to not more thanm about 3-58%.
He also finis sterility very comwon amony the women of Iniias ani
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blases malaria for it.

laffont recoris dimination of fecuniity, abortion, in 2%,
presaturs labour 23% in walarious wosen.

Régers cites abortion s one of the frejuent complications
of malaria in Mauritius,!

Orgeas shows that in the Colonisation of French §uiana, the
natural incrsas2 of population was prevantei by abortions ani still-
births, the result of malarifal infection.

Le Dantec notes the iedenerate states of those that survive of
the colonists of French Tuiana. In ths two ysars, 17383-84, 12,009
french colonists laniei on the coasts of Keurou ani Cayenns, 3y
10th Feb,, 1735, only 918 reasinei, ani such of the pro¢sny of these
was 1egsanerate .

Tatrin inlicates that in two neizhbourinz countries, one
g2 larfious, the other not, there is a strikins contrast from the point
of view of race fseblensss, sortality, sni average longevity,:

The burdien of evilencse of many observers goes to show that
astaria is transsissidble fros sother to fostus.

So it would sppoar that sslaria cuts ioto the proZrees of man
at: svery state, preventing, hiniering, iswaging him at birth,
inhibitins his pro¢ress physically, ‘ﬁ? pentally by reddering Wie
iniifforeat to the means of !ﬁfonce,'-fxzk s vicieous cycle, so that
many who sserde fros the earlier stages of infection lack enersy,
fnitiative, become: rulei by habdit, hate mhat is sew~—bail so0il upon
which to graft proohylaxis. ¥. Resnault points out that the
"Corsican Leagfue againsi; Nalaria® remains imefficacious (1921) for
this very reason of the apathy and i¢morance of the Corsicans.

i~ "'""‘""'000000"‘"""""’"
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The subject of salarial pathology is iealt with thus early
as best likely to prepars the reaier for mhat is to follow,., The

patholoZical chandes in the central nervous systes 30d in the
tissuss sore closely a¥sociated wjith it such as the blool ani
eniocrine systam w»il) Be consilerel unier three heaiings:
%, "he Rlood (hanédes.
f. 7he Chantes in the Central ¥erwvous Systea.
Y. Zndocrine “handes,

&, Phe 8lood C-‘;ka’m!.:&.'

1, Swelliag of red blood corpascles to twe,: thres, or
oven more tises the sisze noruslly, asaecially in b-aiga tertila
tfection.: '

i 2 ?tllor'ot"radrbloodgeorpu!cﬂocs ott.crectrt:ea

v 3 Shrinkage of reds; especially im so-esllei brassy
boiies, founi principally in maliduant tertian infections, but also
in benisn tertian. They sosstiees sheivel up (erythropyenosis), ani
becows necrotic.:

4. Pragwemtation of parssite~laden reds~—not freguent,

b AZ7lutinstive tesniency of parasite~laien reds, so that
they temi to stick te the cspillary walls. This sdflatination
occars both in vivo (317nawi) ani {n vitro (David Thoason), ani
scpleins capillary thrombosis s .

8. MNarkei 3iiasinetion of red cells 1uring acute infectieons.
ia the spleen, red cells have been foumd in varfous stages of
Msiategration, with svidence of vatamorphosis of haemoalhbin into
black pigment. :

_ 84 Pitesat. is forsed by every species of salarial
parasdte. Two types of pijesat have been observed. Thess are
bassosoin ani bhesmosiierin, both jerived froa the haemoflobim of the
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rei cells.:

iaenwozoin occurs as iark brown or black dIranules, rois, neeiles
or blocks, ani is peculdédr to walaria, bein? foresei by the parasite
fros haesoglobin wbile in the rei cell.; It is therefore tirst seen
ia tbs intra-corpuscular parasites, is set free in the circulation
whem the parasites escape fros the red cells, is lardely taken wp
by the lsucocytes ani other phadocydic cells, ani- is tistributed
throgezhout ths: boiy tissues, chiefly is the spleen, liver, brain ani .
bone~sarron. It is sn iron-€épméaining or¢anmic cospouni, ioes not ;
give the {iron reaztion with ferrocyaniie of potassiue ani hyirochlo-
ric scii; it is sli¢ghtly soluble in alkalies, but is not soluble in
water, alecohol, chloroforws, or ether, or aciids. It finally 1isap~
pears fros the tissue cells bet the process of elkesination is not.
Knowa.i :
Naie K. %roemn, Ascoli anl Carbose conaiier that it is formseq
from haematin, with which Srows has experiwentei on rabbits. Ue
founi that: it produced the: same blool changdes ss palaria ioes in
man~~—vis., iestruostdon of re} cells, leancocytes ani platelats, with
seacnuclear increase to 12 or 4%, It aiso prolonged the cesfulation
tdee ani proivced paroxysss sisiler to salsrial rigors. Larze ioses
projucel 1 parked fall of tlooi presssre sccospsnisd by great
iilatatios of sae splanchric vesssls ani bralyoarida, anit finally
ieath by respirstory failure. 3rown consilers this pigment as a
principsl fasteor !n the causmtion of the clinieal phenomena of
salarda.;

Heomosiderin ocours as yollow Iranules in the parenchymsa caslls
of liver, sploen, kiiney, bone—warrow, in pia sater, pancreas,
capillary saiotheliaw ani occasionally in leucocytes, after any
¢reat destrustion of red cells. It is an fron~containing {inorsanic
coapouni, Zives the iron reaction with ferrocyaniie of potsssium in
acii solution, is insolgdble in alkalies ani aciis, but dissolves in
sdcohol.: ¥t is not; peculdar to exlaris, bat occurs in any iisease
*hers thars is sarked haesolysis.
el 84 Pigsented eniothelisi cells are founi in the dlood only
in the ¢ravest infectiona.. They act as phadocytes in position, then
irsquassts, bednd injured, causéng lesions of vascular walls ani thus
faurther centribute to retaristion amé blockaye of capillary circuh-ttT
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9. Leucocytes take wp pigeent ani parasite-laden reis,
To this, 30l¢{ attributsd spontaneous cure. Nearly all obssrvers
adree that the sest important afents in this process ars the large
sononuslear snil transitional cells of the bone~sarrow ani circula~
tion. WNext in orier, coss the polysorphomuclear-lsucocytes, Lys~
phocytes ani eosinophil cells are exsesot (3ignasi ani §uarniari\;
?iz’oatodflamcocytes teni to 1dsappesr froa the perioheral blocd
wibhin a fow iays of each febrile attack, as they return to the
iepots—splean, liver ani bone-sarrow. In Nefro chiliren who have
had no juiaine, pizsentel leucocyiss ani gsestss are eore constantly .
foani in ths peripheral bloot (Ziemann).’ . |

10, In oriinary malarial infections, the total pumber of |
leucocytes iisinishes to belew morasesl, i.2. 3,070 to 5,970 par c.as.,
instead of about 8,007 to 5,27, while in malidrnant tertain, it is
increasei frox 10,000 teo 35,000 luring the attack, rengingsg tc
normal or lass (betwesn 3,000 said 4,000) after the attack.. In any
sase, them is nearly alweys a relative {nsreases of larie sononuclear
cells to '5% or above,. Oavil Thosson ieseribes a transient “post-
salarial lsecocytouts” which sometiwes occurs every iay in salarial
patients who have: had guiaine treatasat. ' v

114 The feseral rule is thst Zarias the apyrexfal periois
polymorphonuclear~lencocytes fa3ll {nos the noraal sbout 70% to about
50%, amd the sononsclear lewcocytes (2rouping all fores together)
rise fros about 3% to 45%.: Davil Thosson msintains that the
sononuc lear parcontsge variss inversely as the teepsrature. As the
temporatars rises, the nusber of mononuclear leucocytes in the
periphersl blooi falls;. as the tewperature falls, the mononuclears
increase, ani the Jreatash suwbar occurs between the varoxysess, when
(el]l forms todether) they frequently rfee as hizh as 830% of the
Wwotal leacocytes.:

13, Other cells absaat froe, or rare in, norsal blooi say
oocur in the psripheral blooi. These are (1) a macrophaze, 15u or
sare &§n 1iaseter, oval or circular in shape, with hyaline protoplass
i -kilney-sbapel or rouniel nucleusy (2) A rarer and larger cell
with bysline sacuolated protoplass aad irreg¢ular nuclewas. It fs
probebly a iesquanmated vascelar esiothelium cell. These two act as
phaZocytes, ani may contein malaris pigsent, reid bleot corpusnies,
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or parasitea .

13.; Degemeratdive chandes occur in the leucocytes which
say {0 on to nocrosis. These chanZes are fatty leZensration which
chiefly atdacks the large mononuclear cells, after they have inzes~-
ted wany foweisn boiies, anl they tLhem appsar as larie celis many
tises thei{r originsl size, contain wany larie spherical shining
bolies which in fresh preparations are seen to oscildate but
iisappear in iried preparations, 10 not stain with aniline colours,
aal are {invisible in sections fixel with alcohol. Sisilar chanies
fn less 1edree have besn founi in the other phagocytic cells, Theseg
ajter24 cells are best stained im oszic acii.

Other iesemerative: changss noted are vacuolization of the
protoplasw, nuclear f{ragsemtation ant chromatolysis, ani so on to
conolsie coafulation mecrosis (Marchiafevs ani Jignami).

4. In no other infection is anaesia proiduced with the
sase rapiiity ani to the same extent ae in walaria.; Thas, a
visorous patientr im the Tirst four iays: of - a quotidfan fever may
show a reduction to 2,000,000 ped bloom'esilsg f reduction of
3,000,000 in T4 heurs has besn noted
T 20 or 80 iggee ofnafRols quotidian or tartiaa fewer are omough
to raluce red caiis frow 5,700,000 per c.me. t6 1,000,000 or even
less: (Kelsch). Ia chrosic salaria,  the inteosity ef the snmaesia
projuced by each atdack becomes progressively less.;

15, Aasaoflobin variations are for the msost part parallsl
to the roil call rvaristions.; In the: reconstracstion perioi, however,
the hassoflobin repaie tenis to la¢ behind the red cell repair, as
% asunl 1b sescondary anaealas )

1&) Loss of haemodiobin sad esd cells is Zeneraxlly in
proportion te sevsrity of infection.s ékaxi%q of infection is not
slways: to be smuzed by iesrees of anaewnis, while on the other hani
severity of the: anaenia sometdmes may be the most threatening festure.
: 174+ The leucopenia of chronic salaria patieats is so
Wpreasion of the functional sleggisheress of the bone~marros whose
forsative capacity has been ssricusly baspsrel by repetition of
famage ovee o lonsy period of vime. Thds the chronic anaesia of a
proloufed malaria zors nearly resembles a psrnicious avaenis, ani
the: process of repair tente to be sdow, while. in anﬁtagareccnb:
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infections it is much more rapii.

. 18 9idnani iraws sttention to a s=zall proportion of
cases where even after the infection has besn axtinfuished, anacweia
not only persists but increasss, takini a varisty of fores. [housh
post—-salarial, they are not consijerei ide exclusively to salaris,
but are often associatei with such circusstances as aJe, w®malnutrition
overwork, prefnancy, nursing, worry, atc.

19, The effect of each walarisl attack is to 1iminish the
nusber of rei ani white corpuscles, haemoZlobin, blooi specific
Iravity, ahile the resistance of the rei corpusclas tenis to
increase., This anzemia, which may be vedy severe in t@e'early,
acute stages, tenis to bs less as the infection becomesd chronic.
3]col reconstruction procesiing actively at the beginning, tenis to
bscome prolressively slower after pany relapses, with the result
that this chronic anasxzia takes a lonZ time, ani is tifficﬁlt, to
cure .

20, Abrasi ani Senevat 1escrids chanfes occurring fron
173 hours before onset of the beniZn tertisn msalarial paroxysm. T hes
are, s Irsiual ani sarkei ifsinution in the nusbers of white ani
ted cells, an {nversion of ths norsal 1ifferential leucocyte czount,
a Yéwerins arterfal tension ani blool cosdulabitity reachins their
ninisus about an hour bafore onsst of the coll stade, by wmhich tise
there is an increase cf rei cells to norsal, an ineresse of whits
cells above normal (18,600 per c.i ss ¥, an increase above norsal of
systolic blool pressurs, ani a rethtn of cagulabilitv to norsal.

v 21: 1In ‘llcktatsr Fever ani in a certain oroportion of
other salafia cases, there has been cobservei iiminfishei blood
coagulabflfty, liwinishel specific gravity, ani alkalinity, consti~
tuting an hylraesfc state of the blood frequently associatsed
clinica]ly with oei2ea ani hassorrha:ges (Ziewann).

%2, TIn ®lackwater Pever, active haswolytic substances have
Boen extracte? fros the tissues ani to a lesser extent from the
_Aﬁfine zapable of hassolysinZ huwan ani animal rsi bdloot corpuscles:.,

23, Marked jirinetion of haemoilodbin or oxyiesn-carriasr
being 3 prosinent featmre of the blood in both acute ani chronie
salsrias fwplies a iefective oxy¢en supply to the tissues im unit
tive. This state of anoxaesia, as pointed out by Sarcroft, bas a
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jetrimental effect on thm nerve centres by 1iminishing pnerve
coniuctivity proportionate to its iegree ani iuration.

24.. The presence of a toxin in malaria infection has bsen
sssused for a longd time. Observation of the tissues of cases of sudl
ien isath froms coma esspecially have settled this question., In a
nusber of these, there was founi sell aivanced fatty iedeneration of
such organs as spleen, heart, brain, liver, etc., fregueatly
unaccompsnisi by capillary throsbosis or haseworrhages, such as
sighat have intefufered with the putrition of the parts invdlvei.

In quartan salarial infections, there appears to be 2
fairly egusl disteibution of parazites throaghout the body ani
sporulation takes place im the peeipheral circulation as well as
the organs,.

In maligmant tertian salaria,  there is tbe most uneven
iistribution of parasiteas, witb massing of parasites in a particular
oran or Jroup of orisns, especially sepleen, brain, liver, bone-
sarrow. Not only so, hut there bas been founi a marksi variation
in nusbers in sdjaceat capillariss of the same ortan, some beinys
packed with parasites, while ie others they are scarce or sbsént.
(3elgi snd Rigmawid. Here sporulatios tskes place im the internal
orfaes. : .
Benidn tertian malaris sppears to take the siddle place,
in that, while msassing¢ of parassitee ices taike place in internal
arfans,: there is a tendescy to ¢reater accompanyins peripheral
blool infection (Sarker).

It will thus be seen that a blooi exsmiastion in juartan
fofection, where the iistribetion is even, will ¢ive a better
estdisate of parasits iavasion and prognosis thas it will in
s li¢nant infeotionms where 4§t is extrewely uneven, to the exteat
that. 20 parasites, or few, say be founi in the peripheral blool,
®hile the.capillaries of a particular orqan, or part of it, are
sacked, and the patisnt seriously ill, or sboat to be so.

-

#~'Ghan1¢u in, the Central Forvous Systes.:

‘\ﬁ-

The patholo:icll chanyes founi in the central nevvous
systes Sno to -alnria*-chiefly ltliinlnt tertian, but -lso benizn-

""4@.
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tertian (anl gquartan)~—fall ioto two main categories:
A. Lesjons associated with vessel blockage ani lezeneration,

8. Iiflasmatory lesions.;

A Lesfons associated mith vesssl blockage, etc.:

1. Sreat iilatathon—often irresular~—of all brain vessels,

2. Proliferation of capillaries soeetimes sakins a leash
of thirty 8r more vessels frop one siss——numerous i*grey matter in
sose cases,: less 30 in white matter, ani they are ohserved also in
the pia sater (Cerlstti).

3. Phagocytic setdiom of blooi vesszl eniothelius, which
zontains ptiment, parasites, frageentel reis, etc.,

4. Proliferation ani iegeneration (fatty) of blool vessel
eniotheliuw, with hypsrtrophy sometismes to the extsnt of obliteration
of capillary lueen, ani subsejuent iesguamation.

5. Asploil 1eyeneraticn of vessel walls, particularly in
chronic salégnant tertian salaria.;

8. 3lockage of cord, brain, ani (less often) meninzeal
eabillarias with parasite-laien reds, leucocytes, sacrophaies, .
desquasated eniothelillwcallt, fres pitment, sowetimes free
parssites—i.e. eaboliss, throsbos#és,

7. Tapillary haemorrhages, chiefly in the white matter,
but also less frequently im the grey matter, meninges, ani retina
with their better blool vessel anastomoses. Dirck mentions choroid~
plexus haemorrhage in one case. Z2ignami ani XNazari founi free red
cells in the brain substance=—¢enerally not containing parasites, as
é4i1 those in the retina. Rouni the blockei vessels, they founi pale
anscrotic &?oqa'of nerve substance at the periphery of which was
haesorrbag¢ic infiltration foreing s complete ring, constituting
sltogether s necrotic hneiorfbnqic {infarct. These obssrvers ani
Serletti were of the opinion that the punctifors haemorrhages found=-
inatly in the white substance~~were jue chiefly to iiapeissis of the
red colls through ths alterei malls of the fine capillaries.

8. Some cases have bsen observeid with cerebrs] capillary
haesorrhages unaccospanied by sassing of parasites or vessel blockage,
but with :inply teianerative chandes in hlogd vessecl walls snd nerve
elenents ﬂttlarrh.’ found {a °t"' ordans besiies the
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central nervous systes, ani ieZenerative chanizes iniicating a
wile-spreai toxaewmia. Parasites have been very scanty, or absent,
in peripheral blooi anl throuZhout the organs, =ven the spleen,
though pi¢eent has been present.

Q9. Ruptured capillary ansurises filled with pigment.

10.. ¥here the brain ani wenindes are involvei, ths cerebro-
spinal fluidi has been generally founi to be clear, increasei in
pressure gni Jlobulin content, with leucocytesis ani chloriies in-
creased (3encess).

? qulauustory Le:ionﬂu

1. Iaflasesatory cesction of the meninges ranging frow
sarked hyperaemis to purulest leptoseningitis, occasionally senin-
2ea]l haemorrhads, large or small.

2. Degenerative chandes in all the brain cells ranging
fros partial or total idssppearance of Niszl's sranules, chrowato-
lysis, cloudy swellinZ nith lateral iisplacesent of the nuclei, to
atrophy ani complete sclerosis.
| Nerve filaments also show cloudy swelling with nodulation
and breaking up of axis cyliniers.

" 3. Deposit of pigmeent in the dbrain substance, especially
drey magter. ' ' '

4.; The neuroglism tLissue shows progressive and regrassive
changes, i.s. hypertrophy, the latter preiominating.. There is
swelling ani vacuolization of protoplass ani filasents of the
astrocytes.

5. The forsation of neuroflia cell-nests 1istritutei over
the central nsrvous systess, forming granulomata (Dirck). Dirck
maintains tha&,n@pbo;lia proliferatfon froe salaria baving begun,
the process Zoes oo in some cases after the original irritant, the
varasite, bas ifed out

8. Arest iistension of the pari-vn:cular ly-ph~spacea,
with lipohd and fibrinous saterialy

7.4 The brain as a whole has shown marked hyperaesia with
slight osdess ani lymphocytic infiltration.

8. Necrotic foci teni to be: replaced by neawrog¢glia utssui;

& 2ia. aanin
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9, The changes in the central nervous systesm are similar
to those produced by other iiseases. The only features that eay be
consiiered specially characteristic of malaria are the pigment
ieposits, the malariml g¢ranulosata of Dirck, ani perhaps the perivas-
cular ring haesorrhages ani necrotic foci described by 3isnawi ani
Razarg.

The poocess of development of these lesions is probably alse
unigue in that there is a perioiic production of the irritant
consistent with the nature of the disease. Whereas in iiseases like |
influenza ani enteric fever, tissue iamate tenis to be incisive and
final, with walariz there {is msuch sore resission ani exacerbation
with a corresponiing fluctuation of clirmical signs ani symotoas which|
way be very bewmiliering 4f the nature of the i1isecasze is not kept well
in wind.

(¥ Changes involuind parasympathetic, sympathetic, and
endoorine ¢lands,

1. Alternation of reactivity of parasyspathetic ani
syapathetic, and reactivity of autonosic nmervous systes as a3 whole,
to ssdaria,; L
‘ 1.. Prodromal Stage .

2. The paroxysa.:
3. Thronic formss.
4. Twuchexia.

' 40 Perit.ononl synirowe, of 1ifferent varieties,

3.4 Sastric juice in salaria.;

¢i Colitds.

5. TGlycosuria ani Pancress.

8.4 Urticaria,

7. Osiema

8. Heart, Circulation, ani Kiineys.

A Raynaul's phenomenon, ani syssetrical gandrens.

10, Respiratory Systea.
11 Adresnsls.
12 Thyreoii.
13 Orohitis
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14, Parotitis.:
15, Mamnitis.
13,

Pituitary.

This section is expaniedi in the n2xt chapter,

0000000==~==~~

1.3



FI®URE I.

Section of Human Spinal Cord from case of Xalartal
Paraplegia, showing capillaries cut across (black dots),
packed with parasite-laden red cells and pigment,

(Specimen prepared and presented to the author by
prof. L. S. Dudgeon, .London.)






FIGURE II.

High Power View of Figure I, showing cord capillary
full of parasite-laden red cells and pigment,.






PIGURE III,

High Power View of Caplillaries from Brain Smear
from a case of cerebral malaria (Kalignant Tertian).

(Specimen prepared and presented to the author by
Prof. E. Xarchiafava, Rome.)
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and Tndocrine Tlanis in Malardis.
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'Tpssé three systess are so intizats that it is necessary
to take them together inkonsiderinz the effect that malaria has
}
upon them,

If we look in detail at the first effects of the impact of
»alaria upon the huwan organiss, we fini that thres systeas »ainly
in the first instance bear ths brunt of it:

These are :

1., The btlood, with its renswal orians, spleen ani bone~
BALTON., '

8. The cloci-vesssis,, A .

3, The parasyspathetic, syspathetic, ani sniocrine
systems taken togother.:

The parasite loiges in the red cell anl proiuces anzemia (with
certain blooci reactions) which is sc constant s feature of salariasl
infections. [t dasages blooi vessels, sni thereby interferas with
blool supply to any tissue where it iz concentratedi, #hen sporulstion
occurs, nueercus yocung parasites anl poison are sat free in the
circulation ani iswediately set in wotiomn the iefensive mechamisa of
parasgepathetic, sympathetic~-adrenal, thyreoid, probably also
pituitary syséens.:

A ietailei sccount of the first eviiences of the iepact of
salaria upon tbe organiswm il~provided by Abrasi ani Senevet, Exap~
ining the blood every 10 or 15 minutes during the 3 hours or so
pteceiing a paroxyss (p. vivax), they fobni a lowerins of the blood
pressure (maxisal marikei, winimsal less so), sarksi leucopenia with
relative sononucleosis ani a marked hypercoagulability of the bloed
sbogt the ewiidle of that tise, with s return to norsal st the
begimning of the rigor, except that the maxisal blood pressure ani
the polysorphoouclear-leucocytes were incressei while the temperature
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was norsal.i’ These they saiatein are the features of amaphylaxis,
ani they founi the same phemosenon after intravencus injections of
peptone, in paroxysasl haesoglobimuria, in alimentary urticaria, ani
in certain kisls of asthea] they therefore look upon the malarial
crisis as a haesoclastic shock in every case.. MNoreover, by careful
counting at the iifferent stages inm the ievelopsent of the parasite,
these obssrvers cane to consiier that ths metrozoites were shei {n
the periol of ' to 3 hours preceiinz the shiver, i.e. during the
periol of haemoclastic shock=-that sporulation has actually occurrei
at the time the rigor cowes on. They iniicate that these changzes
have been noticed in the blooi even where there has been no rigor, in
instances of wili attack where the oatient is conscious onky of
subsequent fatiZue, ani that they sre varfadle in i14fferent people
ani in the saxge person at iiffereat times

Sastianelli ani Si¢nawi record an eocsinophilia 1uring the
apyrexial periols in malarial subjects .

Then again, J. H.i Smith iniisetes that anaphylaxis always
expresses itself throuzh vadus frritastion, as the features of theds
two coniitions are largely the same, namely, myotic oupils, teniency
to sweatini, salivatfon, hyperchlorhyiris, gastro~intestinsl peri-
stalsisz, spastic colon, braiycardia, low blooi pressars, shallew
respiration ani iyspnoes, cocll clasmy hands, lermoiraphise, nervous~-
ness, marks of the status—~thyso~lysphaticus, increasel carbohyirate
tolerance, eosinophilis, ani hypersensisiveness to pilocarpine (Smith)
If we a11 leucoopsnia with sononuéleosis as characteristic of anaphyl-
axis (®iisl), we will have sn array of (eatwres that frequeatly crop
ap:{n thoss affectel whth salaria. A1d to these urticaria, ani {ts
sllied skin soniitions, ani we have still further vago-tonic oheno-
senas not uncosson in salarial sadbjectis .

Yos all this Zoss to sudgest—if the Abramsi ani Senevet obser-
vations are to be taken at their face=valua~—that %he first nervous
sviience of salarial infection is sstallary ani takes the fore of
irritation of the vagus, the orincipcal component of the parasyspath-
otic systes. This is interestin? to notice for it would be natural
that the first trace of blood poisouning shoull be redisteret at
heaiquarters~~the ssiulla, which contains the vital centres for the

preservation of 1ite -
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e resssber that the patasyspathetic is the conssrvative or
anabolic member of the autendmic nervous systas. As Tannon puts it-
"A Zlancs at these various functions of the cranial division rsveals
at once that they serve for boiljly corservation: by narrowing the
pupil they shieli the retina from excessive Jight, by slowing ths
heart rate they Zive the cariiac suscle longer periois for rest ani
invigoration; ami by previiing for the flowwof saliva ani zastrie
Juice and by supplying the muscular tone necessary for contraction of
the alimentary canal, they prove funiamentally =ssential to the
processss of proper iigestion ani absorption, by shich energy-yieliing
material is taken into ths boly ani stored. To the cranial iivision
of tne visceral nerves, therefors, belonis ths jaket service of
vuiliing up reserves anil fortifying the boly against times of nesed
anl stress. ULike the cranial iivision, the sacral is endagei in
internal s=rvice to the boly, in performance of acts leading
ismeiiately to freatsr cemfort®, The pelvic viszceral nerve, in other
wordis, controls the evacuation of waste proiucts.

On the other hani, the syspathetic ia stiimulation activates the
boii for a2 strugile. In the words of Lanzion 3rown: "The pupil
iilates to incrsase percsotion of lijht: the hearti beats more guickly
ani mors forcibly to supply the muscles with blool; the blooi~vesssls
in the visceral area constrizct, raising the blool pressure, ani
iriving the blooi fros the iijestive area, shose funotions are
sivultsnecusly inhibited, into the skeletal ani cariliac suscles, the
lunss ani the brain. The sweat. flanis are stiwsulatel to cool the
boiy heated by its excessive suscular effort ani the hairs are srectej,
ia wany animals, to renler thew nore alarsiag”™ . As Crile savs, "The
#8chanisms for self{~iefanee which we now possess were leveloped in
the courss of vast perioils of time, throuzh innuserable intermeiiate
stages, froz those possessel by the lowest forws of life. One would
suppose, therefore, that we sust now be in possession of vechanises
which still iischarZe sneriy on aisguate stiaulation, but which are
not. suited to ouk present neais. The pilomotor fibres are an exaample
of this, for, howaver nasfgl the arsction of hairs nay bes to a cat
confrontei by a iof; the 'Zoose—-skin' experiemcel by a» san unier an

esotions] stress oan sarve no ussful purpose”.|
ation o,f "“‘011 that where para-

Than there is the SARORMIASS )
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syapathetic anl sywpathédic are distributed to the sawe structure,

the effects are sntagonistic.. Thus, the parasyspathetiz contracts
the pupil, the syspathetic dilates it: the parasyspathetic sloms the
heart, wbile the syspasthetic accelerates it: the parasyspathetic
jilates the arteries of the skin, abiominal viscera, Jut, ani bronchi,
while the sympathetic contracts thes, The parasyspathetic increasges
the movements of stoeach anl btowels, whnile the sympathetiz inh{bits
then: Lhe parasyspathetic lowers the blool suiar by output of
airenalin, a pancreas inhibitor.

The parasyspathetic is therefore the conservative s2sber of the
autonomic systes, conservind the forces of fefence, The sympathetic
is the liveral sember, speniing the force thus conservei, in iefence,
#ahen requirei. When the enesy arrives, there appears to bs an oscil-
lation of activity with clinical features of each predozinent in turn,
in reater or less jedtee depsaniing on the viiour ani frejuency of
the stimulus, anl the reactivity ér staie of exnaustion of the patjsnt,
or it 3ay béAthat thare is 303e overlapping of {esatures where there
is focal concentration or extreze exhaustion of ths orsanise 33 a
whols .

Aith these iieas #f autonosic nervous systes in sini, let us
reauss our consiisration of the sffect of malaria upon the organise.

', Altarnation of resactivity of parasyspathstic ani syspathetic
and reactivity ofeauntonosic mervous: systss as s whole to malaria,
¥e have seen that Abrami anl Senevet recori the features of
snaphylaxis in the blool of malarial patisnts lurins the three hours
growsnns of apyrexia imzsiiately precsliny the paroxysw, anil thia
sugests vagus irritation, Chis »ay be 2allei the proirosal stage,
anl is typically charactarised by lassitule, a3 desire to stretch the
linbs, ani to yawn, acbini of the bones, healache, backache, anoredia
perhaps vomiting, and ]attwrlﬂP feeling as of coli water tricikling
Jown the back {Nanson-3ahr) ani Zenerally slow pulse with normal or
sub-norasal teaperature,
Lat g3 now coasiiar the paroxyss its2lf. The first features of
this are sbivers, with increass of muscle tone, pallor fros
constriction of skin vessels, Zoose~skin, borripilation, rise of
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tesporature, rise of blooi pressure ami pulse rate, heaiache, ani
perhaps a coli clawsy sweaat, followed in adbout half-am-hour or an
hour by flushing fros vsso~iflation, pfofuse sweatinz, fall in
temperatare, fsll in bloo#: pressure ani the rates of the pulse, which
becomes full ani bounidne.

Cumston records thst there is s hyperZlycaesis at the onset of
the cold stage sni that {t 3iminishes with the full devedopzent of
the rigor, This has been confirmed by observations msie in the
author's own waris (M. Phos, J. H. Harkness, E. M, Hegarty). A
hyperilycaesia, not often exceeiinZ the averafe kiiney thresholi for
sugar (0-iBg), but: occasionally 10ing so, was usuvally founi at the
onset of the coli stage. It rephily dininished with the approach of
the hot stage, at the height of which the blool sudar was oftepn a
little, sometimss such, below the normal fastiny lewel (0-10¢) .

S@rger's observations on the blool pressaure of mslaria patieats
(confirmed by Arwani~Dedlilie, ant Caillé, Jeamselse ani Delimier,
ani in suthor's own cases) taken st intervals during the nhéle
peroxysa inlicate that there iz a rise of 25-30 wo. HZ Maximsal
Pressure (Minimsal less), which, along wmith the shivers, resches ite
height, at which skin vessels ani suscle tone begin to relax ,
sweating begins, ani while pulse rate and temsperature continue to
su¢sent for half-aa~hour or so londer, they both come iown sith the
sore rapdi iesscent of blool pressure juring the hot stage. He
saiatains that ths blood pressure not only comes iown rapiily, but
iescesnis to 20~30 ma, 87 below its orfe¢inal norsal, thus eakini »
11fference of maxisal pressure of from ¢0 to 80 am.! Hi between the
beight of the coli stage ani about the enl of the hot ani sweating
stage . #ith tersimation of the hot stade, the pressure may asceni
te noresl, but in some cases this is slow, and may be cospleteti only
24 hours after onset of the rigor.t

It. would appear,then, that the bloold sufar rise ani fall is a
little in advance of the bleol pressure riss ani fall, which agein is
a4 little in aivance of the tespverature riss ani fall.: The hyper—
dlycaemia is coincident with the onsst of the coli stage, iisinishea
with the progdress of the coli stage, and by the hedght: of the hot
stade has declined to norsal or sub-ndrmsl.

Then we resember that the parasites (sub=tertian, tertian)
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sporulate chisfly ia the vessels of the: intermal organs (spleen, bone-
marrow, intestine, liver, brain) we may interpret the features of the
"coli®" stage idparla of an irritatsd syspsthetic~adrenal systes,
¢iving way at its beig¢ht in fetdfue to the next or "hot" staze, which
we may interpret as effects upon anp irritatei parasyspathetic ani lats
thyreoid response. Fatidue of liver blool vesassls after jirect
irritation of the: sporulating parasite with its. poison upon the samooth
suscle of the hepatdic srteries ani veins, with their liberal vazus
supply, very probably contributes to the fall of blooi pressure (L.
R. Miller) which is. so marked in the hot stage, ani for a variable
time thersafter.

Sweating is usually consiiered a syspathstic-~irritation
phenomenon, but L. R Miller points out that there is a coli clasmy
viscii ani relatively scanty sweat {(with pallor) of vigorous
syspathetic-airenal stisulation, ani a orofuse, watery sweat
associated with vaso—~ijilation, which is a vajus jrritation phenoseron.

Then again, the thyreoid is usually classed as supporting
syspathetic-airenal action, rather than parasyspethetic action; bdut,
Paissesu ani Lemaire ani others have noticed that in fatal salaris '
cases the ajrenals generally showei much more lasade than the thyreoid
¢land, sugdesting Freater activity (probably throuzh bsing nearer the
centres of sporulation); ani Craser has shown that anything that calls
for increasel proiuction of heat or coli causes chanies in the airenal
and thyreoii flanis. His expsrisents on aice sni other vertebrates
exposed to cold showed sore iazaie §a the airenals than in the thyreold

This sudiests that unless 3directly sttacked, the thyreoii coses
in for [eas intsnsive ani less rapid %hion where the syapathstic
systes is involvei than the sirenals. It also accounts for a certain
overlsp of ssnpathctic‘uni~oar;lyaps&batic irritation features, as
isplied by Eppinier ani Hess whea they iescribe two types of
exophtha laic ¢oitre——one with vafo-tonic anl the other with
syapathetico-tonic features.

It is, then, ss if the foredign boly collscting in the blooi
(walarial poison) hai bean sensed by the meiulla as espressed by khe
comparatively delicate signs of vagal isritation (Abrami ani Sensvet)s
theo the syspathetic-airenal iefence sechanisss were set in sotion
as expressed by the "coli” stage which in tarn gave way adain to
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parasyspathetic phanosena as exhibited in the "hot® stage, ani to a
certain extent supplessnted dy a fully develooei thyreoii reaction.
This suddests parasyspathetic~symspathetic alternation of reactivity
leaving the parasyspathetic at the enl of the "hot" staZe to conserve {
the reserve forces until the next attack.:

Ruse has noted that in his 30 malaria cases with enlarset
thyreoii, the enlargement always begins fros 12-30 hours after the
tespsrature of an attack hag returneil to normal.. This seems to support
the view that the effect of sporulation upon the thyreoii was rather
later than that upon the airenal anl the syspathstic whizh {nnsrvates
theg., As inticateil above, this may bs ius to the Ireater proxieity ‘
of the enesy—~in~forcs to the sympathstic~airena] cosbine, as wall ag
the greater intimacy of syspathetic ani adrena]l elesents ievelopwen-
tally.

This theory woulil account for the effects of thyreoil hyparac~-
tivity=—vaso-iilatation, rapii bouniing pulse, ani swaating coinciding
with the effects of vagus frritation anil iowinance~~rapii 4irop in the
blooi=-pressure, sose restraxint in the rapility in the pulse rate (2f.
Idrger) ani the profuse swestini. Apart fros any possible {rritant
(toxin, anaphylaxis) in the blood, the high blood pressure of the
"coli” stage alone woull have this effect upon the vagus meiullary
centre (8fedl).

Anyone who has injectel a number of people with 15 or 2Ng of
! §{n 100D Afrenalin solution will be struck with a diwilarity betwsen
the effects profucet ani the "cold® stage of a2 malarial paroxysz..

Moreover, it has been shown by Sieil that stisulation of the
syspathetic ani of the airenal has alwost ifienqtical effects upon the
samsal, so that they, in cosdbination, wouli appear to gibe the
sapPasis of resctivity to the sporulation of the salarial parasite
as repressnted in the *cold” stade.i Taking, them, the burien of
attack first, @long with the blooi) ome wouli sxpect to fini serious
syspathetic~airenal jassge in all £6tal walarias. There is wmuch in
the literature to support this view. Oudgeon, in 32 consecutive cases
of fatal malania, founi severe airepal dasaie in them all. Paisseau
ani Lemaire iniicate that in all their cases of malarial cachexia
sxazined post-mortem, the airenmls showed marked iedensrative changes.
They (ani others) have published eany instances of airensl iamage or
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jestruction in fatal cases of eslarial Zanirene, ani wsalarial cosa
Iﬂi jue to cerebral nalaria, ani fros their estensive observations of
salaria as 2 whole have statel that they consiier the sirenals ani
pervous systes the most vulnerable ordans of the boly to it.

It only resains to have a clossr stuiy of the solar plexus ani
syspathetic ¢anglia to see if they also show sviiences of iezensrative
change to support this idea. It is resarkable that in post-mortenm
observations of salaria cases, the syspathetic Zanilia have been
habitually overlooked.

PatholoZical observations on peslilagra (3ruzias quotei by Harris,
3oy4, %ilson, Noera, De iiovanni, Angieclella, Tavazzana, Foa, Roaf,
Losbroso, ani Morse) have shown an smphasis of jegenerative chande in
vertebral, szei-lunar ani enteric Jang¢lia anl airenals, compareil with
other parts of the nervous systewm; anl while the thyreoiil showet
minor changes (isJensrative) none ware observei in the pituitary
(Morse). If we recall the similarity of the outstaniing features of
Aiiison's 1issase (Airensl ani syspathetic Zanglis iamage—3ittorf—
asthenia, fastro—intestinsl iisturkance, anaemia with leucopenia and
sononucleosis, smsaciation, pigmentei skin); ani peallazra (airenal an
sympathatic Fanglia iamsage, asthenis, Iastro—intestinal iisturbance,
anaemia with tenisncy to lsucopenis, epaciation, pizesntation of
skin); ani salarial cachexia (aidrenal jamage, asthenia, gastro-intes-
tinal disturbances, anaemsia with leucopsnia ani mononucleosis,
emaciation ani pidmented skin), me sust be impressei by the evidence
of sympathetic—airena] exhaustion (as well as mental sysptoms)
comepon to all three in their well-ievelopei forms. The adent in
esch case is Y¥ifferent, of course, ani for that reason other features
come in to qualify the pictures, but there is such evilence to
sugfest that in all of them the burien falls early ani eainly upon
the sympathetic-chrosaffin syastea, In autopsies on fatal cases of
sdlaria where botﬁ";k}3321:?::i'§§§rééii'g!iﬁ ::;%3;‘;:{§¢;€3 S Sl
sore dasafe than the tiyreoii. 4ny orfan may show an eszphasis of
lesion, of course, ani the thyreoii is provably no excaption to that
rule, especislly in those cases whore enlardexent of the slani ani
clinical eviiences of hyperthyreoiiise have occurrei., 2ut so far as
available sviience soes, the adrenals Iensrally soeakin? appear to
suffer more than the thyreoii in mwalarial] infections.

A survey of the litsrature shows that vajo-tonic features such
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a3 hyperchiorhyiria ani less frequently urticaria, occur in a large
group of salaria casss., As is well known, inligestion is one of the
vost frequent coaplaints, ani is often the only complaint awonz
chiliren in infacted areas. Nany of these, sspecially in the early
stages of infection are founi to have hyperaciiity (Novak ani Tosan,
Rayeoni ani 3Salibert, ani othsrs).; In the more apasmic, asthenic
types, subaciiity is commoun, in all Jraijes jown to complete achylia-
Zastrics io cachectic cases.

Orticarias ani slliel coniitions like circusscmbed oeciema,
scrocyanosis, Rayonaui's phsnomenon, sysestrical Janirene are, taken
tosether, not at all infrequeat. in malarial infections (Laveran, ani
sany others)., Wany Tontinental sni American Desrsstolodists place
ralaria in the front rank of infectibe causes of urticaria, ani
salarial literature supports that observation. WNhile it loes not
appear 10 be nearly so fregquasnt as hyperchlorhyiria in malarial
iniigestion it say be lcokel upon as a sores remote vafus irritation
effect, Other forms, involving i1ilstation of the blooi~bsssels of
the skin, such as erythema, scarlatinifore ani sorbilifors eruptions,
erythesa noiosuw, also oscur thoufh apparemtly rather less frequently
than urticaria, anl say also b2 lookal upon as vago-syspathstic
phenomena .

There is, therefdrs, sviience of fluctoation of sympathetic ani
parasyspathstic phesoseoa runniag through the wholes courss of salarial
infections, sonstimes. onme snt ecsphasisad, sowsetimes the other set
emphasisedi, sosmetises the two altsrnating rapiily.; This, as we have
sesn, is exhibitel in the proiromal, cold, ani hot stages of the
attack;: it say oxict Jess obtrusively in the spyrsxial periocis; ani
parsist iomn to, aanl through, the stagee of exbdaustion with their
iafactive reactivity,: to cachexia with,. throughout, occasional ani
variable focal jamage to gqualify the pictures

®f one ware to tabulats the symptoss in terss of the nervous
mechanise of reaction of the jiffsrent phases of salarial infection,
it wouli sppear thusi
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lei. PRODRONAL SPUZE..

o U Y 4 e 0 o o s

In the few hours preceiing the
paroxysm, a lowedng of the blooi
pressure, markei leucopenia with
reddtive mononucleosis, ani marked
hypercoagulability of the blooi, mith
return to rormsal at onsst of coli stage.

Peatures of anaphylaxis
and bdadus

trritation phenomena,

Z,, TER PAROXTISK..
WA i alt i S h i el end wet wp i -
18t.. Part.:
Zol: . R
-glg-gffgf izor, pallor, Syapathetlic
contractedl blool vesssls, increasel
hypertonic, hyperadrenal

nuscle tone, horripilation, hypsr-

phsnoneng..
flycasnia, increasei blood pressure,
tepperature, ani pulse rate. '
Fnd.: Part.
ggﬁ-gfgéﬁ” Shivering ceases, fyperpvarasympathetlo,

flushed skin, sweating, relaxel suscle
tone, hypoZlycaszia, lowsrini blood
pressure ani temperature, ank restrsint
in rate of pulss which bscomes bouaiiagdi,
no horripilation.

hyperthyreoid phenomgna,
Sweatin¢ and hypsr-

thyreoidisa gre distal and

later sympathetic g’ rects.

The paroxyss, repsated, anl mith further aijustmsent of the
darasite to its humsa host leais to whe ohromic phase—always
supposing that, Lhe patient escapes sanidilation by iowolvewant of a

vital organ like the braing

2. CHgoyIc PORIS.

‘ud«~dWw~—u~b
( includiné neuraathenic types
and so-oalled ®Lateat® Yalerie ).
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Nervousness, excitadility, tresors,
iniigeation with 7astric hyperaciiity

prosinant, vomiting, bulimis, tenessus, Byperparasyspathetic and
1iaarhoes, constipatdion (intersittent) hyperthyrsoidic phenosena,
associntel with hypertonic stosach and (8thenlo reatures) .

A

bowsl, palpitation,

alternating »ith

lassitudle,: 1incapacity for sustained
affort, suscle atonitiy, lowersi bloeid

pressure,. Zagstric aubaciidity with Sympathetic and adrenal
i{arrhoea ani constipation assouSedsii effort showiné¢ fatlidue,
with bowel atony, anorexia, irritability of dntthemlc features)

of temwper, ispression, and pigmented skia

The. synptosatolody thersfore shows fluctuwatidon between a Jroup
witih parasyspathetic irritatdon (sthemic or vazo-tonicifeatures), ani |
a croup with syspsthetdc irritation {asthamic or syspathetico~tonic)
featurss, with all desraes of reactivity of cach system in 1iffereat
patients, or in the sanms patient at different tises

T™his brings us to the fourth stade of

Soi CADEELIA.

which is a picture of sywpathetic~airemal, eniocrine, ani blooi
exhaustion.. The patient is mentally ani physically apathstic, iull,
iepressei even, relatively inilifferent to his surrouniinegs. Skin is
Dale,~irq,lpigmamtedﬁéwhich pigwent. iz a late jevslopaent of
prolonzed syspathetic irritetion; low blool pressure; anorexias with
teniency to sub-azcidity to the extsat of' achylia-Zastrics in some
ceses; constipatdon, wsinly of mtonic origin; diarrhoea;: sub~norsmal
tospsrature with heightened suscoptibility to intercurrent iisease,.
apd even rataried ievelopsoot (infantdliss) in those who have been
‘{nfscted young. Observations on the adressls in many of these cases
show 1efinite sordbid changes rangie¢ from incresasei lipoii conteat
of the cortex, iisinution of Bissl's ¢ranules, lefective staining
reactions with fibrous chaafes, up to complete destruction of the
sirsnal tissues, with or without bassorrhsies.
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In the initial paroxyse we see an epitome of the: reaction of the
whole or¢anise to sslaris, seo it met at the thresholi by the iefenses
of the blood ani its organs, ani by the parasympathetic, syspathetic,
endocrine (mainly adrensl, thyreoid, pituitary) systems of isfence.
Resesbering anaesia which persists throughout the nerve chanies, we
see parasympathetdc activity Fiving »ay to sysmpathetic activity, then
the resumsption of parasyspathatic control with stadbikisation until
the: next attack occurs.

In the: chronic foras of »alaria we see the same fluctuations
of activity 1ominance~—]less well marked, much more lon¢ irawn out—bat
vago-tonic forss exhivitinZ tenesaus, vositding, crasps, nervousness,
excitability, ¢sstric hyperaciiity, headache, backache, maybe
urticaria and Raynsui's pbenosess, coastituting one Irouvp. Ani
another ¢roup exhibiting apathy, inliffersace, incapacity for suse
tainai effort, stomach ani bowsl atoay, <astric subacidity, anorexis,
iiarrhoea, constipation, low bdlooidr pressure anid skin pigmeantation,
suigestind syspathetic—airsnal 12bility, which may reach fte full
iavslopeent in the zachectic state unless aiejuate fssunity or
treatment come to the ressse.

In the acote alzid or typhoitl type, with 1iaphoresis, ieliriums,
very low blooi pressure aal orofouani exhaustion, we bhve a picture of
rapil exhaustion cof botd systeses, where the cachectic state i3 a
coniition of slow Zradusl exhaustion.. Ia any case, s0 far as the
physiolo¢y sni patholody of the autonomic aervous systes is
unierstooci, reaction to salsrial infection appears to be expressei
largsly throuzh it both in acute anil chroanic ferse.

2. Perttonsal Syniroas.

It now remains to consiier the localisei wanifestations of
autonosic reaction more in Jetails H. . Parsons, who saw such
salaria in Maceionia in 1915~17, records that it was unusual both in
oxtent ani severity, ani that ayniromes corresponiing to every aystes
~cariio-vascular, respiratory, nervous, femito—urinary, ocular,
fastro-intestinal, peritoneal anil orians of internal sscretion—were
se=n. Tases might bos easély shosen fros the literature repressating
all theae ssweral syniromes, but as that mould emlarie tbis work
perhaps unnecessarily, osly 3 saisrate number of repressntative
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sauples will be chosen. Apart froe abiominal involvssent with
sysptoss refsrable to particular orZans such as appeniix, liver,
spleen, stosech, pancreas, kiiney, fallopian tubes ani uterus, all of
which are fairly frequent, cases occur suldesting Zemeralisei
peritonitis. ,

Parsons, for instance, recoris one asoni several thus:-

Mam, aded 25, aiwitited to bospital in Salonica, 10:7:18,
with coeplaint of acute abicsinal pain. Abiosen rifid ant tenier
throudhout: no listemnsion. Spleen enlariel ani tenier.

12:7:18, leucocytes 8,800 per c.ms. 12 Bours later, 18,270 per
c.ea.; Pain anil teniernsss persist, but becowe more markei in the
rizht ilinc fossa. Tuo view of thiw localisation of sidgns, ani rapii
risse in tne leucocyte count, $aparotosy was jone. Hothins abnorsal
was founi. The appeniix w»as free frowm liseass ani the apoearance of
the peritonsum was norzal. The iay after operation, ths patisnt hai
& chill, ani tesperature weant uo to 173°F Bloo1 exasination showei
benisn tsrtian oarasites. {Unier quinine, recovery was rapii ani
conplate . .

"he {iffersantial liagfnosis of tnese casss is often 1ifficult.
Jackson ani Capps rely upon the absence of leucocytosis in favour of
salaria, Zut Parsons says that all his cases hel leucocytosis with
relative polymorphongclear increase, that it sppearei suiienly ani
synchronously with the acute physical sifns. Spleen enlarzexent ani
parasites ars; tha suides Tases of this kini are noted by many
observers——Craig, Parsouns, 3ngkson, Ahite, Tapps, %illot,~ani
Alagartine ani Vanienbosche .

Suiden appearancs anil iisappearance of sysptoms, if not actual
tertian periolicity of sysptoss, is not uncosmon as shoan by this
case of Corlier. ,

Nine iays after relipse of ajue contractei four sobths
previously in Rncsdéniu, a man hal sysptows of "scute abilosen” which
case on sufdienly. Vositing was incessant, anl there was intense pain
in the region of the splesn. The pulss was ssall ani 140, Next iay,
ascites noted. Fluii obtained by axploratory puncture was blool-
stainged, hizhly albusinous, ani clotted slowly. Rivalta's reaction
was positive. 8o plassoiia were iiscoverel in the selinent, 7% of the
cells of which were polynuclears, 90% sononuclears, 2% eosinophils,
ani 1% spiothelial.. P. Vivax was present in the bloodi. On the
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following 1ay, blooi~stained fluii eas withirawn fros lsft pleural
cavity, the psrcentage of cells in which was sononuc lear, 99:
eniothelial, 4. sosinophils ani polynuclears, sach 3%} 2JAuinine hai
been Ziven freely both by mouth ani intrasuscular injection froms
beginnin? of relapse, ani the effusjons in both cavities 1isappssresd
in a few iays.:

Tubercls: as a cause of the effusions was excluied as inocdlation
of sanisals with the sedisent was mefative. Plasaociia, however, wers
not 1iscobered ip either fluii.

A case recordei by Tabot suifests vagus irritation ani is
intersstins as an exanple of ewphasis upon one sysptos—vomiting.:

Pertian walaria, with interaittent aond persisteat noxiting,
and recovery., Zabot ). ,

A barbsr, setat 37, whose fathar 1ie1 of 2risht's iisease,
was first seen 19:3:%7, complaining of vowkting spells which began
when he was 13 years olil ani continuing abowt twics 3 ysar ever asince,
thoush less fregquently in the last ten years. %Ne fesls a "luasp like
leai® in the episastrius a1l st the tinse 2t present, ani cannot
rezesber when he 441 not feel it All fool 1istresses hiw about
eyually. Ffis sppestits is Jocod, ani he eats slowly ani st refular
intervals, Sowels constipated. Ten days a38 he basan to vomit
withdut known cause, ani has since then relectel everythin? except
salted silk. Vomitus chiafly phlege in swall ssounts. Durins these
ten iays, he: has perspirei loring thﬂwurlier part of night ani felt
very coli the rest of the night. Speep 1ull ani heavy. Thinks he
has lost weizht. He has besn able to 1o no work for this same
perioi. Tempsrature practicslly norsal-——once up to 99°F

Patient well nourished, pale. HReart and lunis nezative, 1ike~
wise abiomen ani urins., ¥hite blood cells, 4070, Haesoslobin, &N%.

%ossibilities;-gastric neurosis, chronic ulcer, chronic
appeniicitis. 2wt one featurs arrests attention—night sweats,
%1001 examination showei many tertian parasites. ﬁuinine'trentmontﬁ
Yositing ceasei in two iays, ani blooi free froms parasites.
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Sabot (loc.: cit} mentions amother case of vomitung ani drow-
siness in a woman with tertian parasites in the blooi.:

Ronaventura recoris a case of parasympathetic ii{staetance.:

A peasant hai intersittent fever, beginning in the after~
noon ani terwsinating in the early hours of the morninz. On the fifth
1ay, his joctor orescrited guinine, which stopoed the fever, Syt
severa]l days after at the same hours, he had s sensation of weisht
ani pain in the abiomen which causei his to Womft ani couzh repeateidy,
followedi by spasmoiic coughing, palpitation ani iyspnoea. These
phenoa=na were zost {ndense on one iay, but not on the a==t other,
iiminished at nizht and 1isappearei towaris day.. The patient was
oblifed to eat in the early part of the 12y, for, {f not, fool was
founi to 3¢2ravate the sysptonms.

He went to 3 iispensaty where no or7anic lesicn was founi, save
a dlightly =nlar¢zi spleen ani salidnant tertian parasfites found in
the blooi.

Pressure on the ust{lical region was painless in the worning,
but painful in the afternoon. 3Juinine anl opius effected a cure in
six fays.. The author recoris another similar case.

Rumerous other types of abioeinal ifsturdance with eviiences
of focal irr{tation in ¢reat iiversity are recordiel in the literature
in ¢reat profusion. Notable amon? these is the clinfcal picture of
sppeniicitis, for which the abdowen has deen cpensi on aany
occasions, only to find the appeniix eppsaraing noresl or only
sppreciahly reijer than osual, ani the sysptons sbating finally with
quinine. Jackson ani Zapps (quoted by Parsons) recori several cases
of abiosinal iisturbance skoulating appeniicitis, €all-stone colie,
ete., which proved to be of mslarial orisin.: Tuapps reports one case
of special interest, namely—

A fenale, with history of former pelsic droudble, chills
ani fever, but no pain at first.) (ater, crasp-like pain in abiomen,
and still later localised pain in the ri¢ht iliac fossa, so severe
that she faintei. Spleen palpable, adbiossn tenier, ani resistent
over right i{lisc fossa. Pelvic exeapinstion showed laceruted cervix,
ani sass in left ovarian reg€ion not tenier., Extra~uterine pregmancy
was jiagnosei, ani she was brou¢ht to hospital for izasdiate
operation.; White blooi corpuscles, 5,000 per c.ss.; Senig¢n tertian
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parasites were founil {n the blcool,l with recevery on quinine trestsent,

The 1ifferential 1iagnosis of these cases is often 1ifficult.
Jackson snl Capps state that there was no leucocytosis in their cases,
Parsons, on the other hsni, saintains that practically all his cases
had leucocytosis with a relative. increase of polymorphonuclears: also
that: its sppearance was sudien ani corresponied to onset of the acute
physical signs .. Thus he cénsiders that » white blooi count is not so
valuable, unless when negative, ani that splenowmegaly ani dlooi
parasfites are the points in 4iagnosis.; Discussinsg the focal pain, he
considers thst it say be fus to parisplenitis, exteniins to the
iiapnrads (iiaphragsatic pleurisy), or to local neuralsin (sassinsg of
parasites in nerve sheath), or sssociate iisease such as infection by
other other orlaniasss (which, be it adiied, wouli accomnt for the
polymorphcnuc lsar-leucocytosis) .y One wizht also add the possibility
of reflex (vazal) irritation from say, the spleen to any other
abiowinal orsan sgppliei by vadus: slso.

Marsusrite ¥hite, 1iscussing the 1iainosis of pseuio-appen~
{icitis (salarial), w#rites: "I have seen sany of these cases on the
islani (of ¥alta) jue to N¥slaria, which clearedi up rapiily unier
intrasuscular quinins. If the 1iaIposis is z3ie, surfical iatarference
is not necessary. The cause of the pain on the right side is, I
belisve, a referrel pain due to an acute splenitis, which, in sy own
observations, has always been present, althouih in sose cases it amay
be: 4ue to the localisation of ths parasite in tha intestimal mucosa.

"1 have hai sany cases of appeniicitis both catarrhal ani
suppurative in salaria patisats anl the only poidnt iﬁf?ifferantéal
iiagnédsis, as far as | have been able to observe, is the white cell
count.. In both classes of cases, all Murphy's sympios complex are
present except lsucocytosis—i.gz. pain, ¥omiting, a little
temperaturs, ani rig¢giiity of the right rectus.. In pseuio~appeniicitis
or pseuio~cholecystitis, idue to salaris, one finis a markei
lsucopenia, with a iscrease in the polyworphs ani a high soncnuclear
count. In true cases of appaniicitis, coaplicated with malaria, ons
finis a relative lsucocytosis, with an increase in the polymorphs.
The non~iiscovery of the malarial parasites in the peripheral blooil
is of no account in the iiagnosis®.

¥alconer ani Anierson, who sam !2 cases of appeniicular type in
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Salonica (1818), recori that ths chief syaptoss ware vositing, pain
in ths rizht iliac fossa, assochated with moisrate pyrexia ani marked
tenierness anl rigidity in the ri¢ht fossa, which was usually not
constant.: In sose of the cases, the tenierness was most zarkei above
McBurney's point. In others, it corresponiel exactky with this point,
In all cases, thsre were either parasites in the tlool or enlarsed
spleen, or both. UNone showel a leucocytosis, ani all hai the typical
relative lysphocytosis of malaria.. All rapiily clearei up mwith
quinine, A few of thess showel so severe pain ani rigitity as to
sdéffest acute abiomen, but these also cleared up rapidly with guinine,

The teniency, then, {s in ablominal coniitions to rely upon
leucopenia with sononucleosis as in favour of malaria, other thinzs
(splenomesaly, finiinZ parasites) apart,

The followinZ case recoriel by Rosenbarger is probably not a
copmon variety ani »ifht =asily be very puzsling where no malaria is

suspectel,;
s48% II..

¥axlignant teriilan sclarie, sisulatiné¢ dpesendrrhoea, and
recovery.  -(osendberter).

Urgently callet 22:5:22, to ses s wonsa of 37, who was very
111 with iyswsnorrhosa. PFather 1iei1 at siiile ade of apoplexy.:
Mothsr agei 80, ani brothers ani sisters alibe ani well, As a chili,
patisnt hai sumps, scarlet fesver, measles. Fros 8 years of age until
1921, she was in Huniary in the Carpathians: theresfter she returnei.
to Munddh. In 1919, she had severe iaflwease, with lun¢ catarrh,
which lastei 3 long ties sftarwardis . Wensps always regular ani easy
till two wesks afo, when it was profuse api irregular, but she 1id
not trouble to call the ioctor. PFelt rsther bail on this occasion,
shivery in the mornings, with pain below left costal war¢gin which
she complained of now. ODurini past two weeks she hail interwittent
vomiting, heaische, palpitation, with a whole 1ay between times when
she felt guite wall, so that; she was considerei hysterical.. No
coaplaint of aweating. Sowels aond sicturition norssl.

She lookei pale ani sxcited, Face a brownish shade, like
café#au-lait4~ Systolic msureur over the praecoriius.: No {laniular
enlargementa. Tonfue Jeep red, rough, iry wothout aphthae. Xo bone
tenierness or skin sruption. Tewpetature in axilla, 39°7_ Pylse,
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129, regular.. Spleen not emlarded to palpation or percussion. Very
few white cells spen in blood filw. Culture from sucous spit -ve.
fansermwann newfative. Subtertian parasiites fn the blooi. i'ruber-lid;l
for iyesentery suspicious. Latsr adeittel here ani hai 1ysentery.
Synsecological examination neqative. 5 dns . quinine hyirochlorifs in
38 houre.

May 23ri. Tempersturs in axilla, 35-8°C Pulse 80. Periois
stoppaed .

May 24th. ODuring niiht, severe swmeatin?, Mext morninz felt
well,; Spleem now palpable. S1liiht mensss, The two ni¢ghts following
severe sweating.

May 35th., Spleen not palpsble. Pros 24th onwaris, no return
of parioi. Iron prescribed without quinine. Patient got up ani was
free of fever till ami;o(‘juno, when she hai fever in the: aornings
without shivering, ani when her periol was iue, she hal “pain in the
stosach” .

June 23rdi. She celled on me. Vensss excessive, but without
pain, Spleen palpable, ani hesvy feeling unier left costal mardin.
Walarial parasites in blooi, The fever recurredi every seconi morning
sarly sni waksnai the patdent. ¥ith quinine, 0,3, fever, spleen
eglarieoasnt, anil psriol idssppearei. Urine norssl ani free of bile
In August, the: pariol was: normal, ani she rasumsed her work feeling
we'll

It- is 4ifficult to say where she: ot the salaria. She was
quike 3 Jool 10al with the eilitary luring the Waw; alao there are
sosgjuitoes in the neifhbourhool of Munich,

3. Jastric Juics in Nalarimt (Vagus))

Digestive troudles sre prosinent in al) stages of zalarial
infectios, and this: haw: led several observers to injuire iato the
state of the Jastric juice ia salarial subjects.

Novak sni Tossn sxasinel 200 cases by the Ewali Test: Mest
withoat regard to the: severity of the salaris. Their finiings were
ss follows: :
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It: will be ssen tbatsachylia;gasxrica is very common in
cases with malarial cachexia.

The total nuabsr of cases with achylia = 78 (39%).

Of the 91 cachectic cases, those with achylia = 41 (45%).

Of the 109 non~cachsctiec cases, thoses with achylia = 37 (34%).

Teeth wers in nesarly all casss gool, so Lhat the authors 1i4
not consiier their zoniition as a contributiory cause of the achylias.
It will be noticed also that the azhylias and sub-aciiitiez taken
todethar (54) dre dreater than the hyperacilities taken tozether (37)
amon? ths cachectics; while, in the non-cazhestdc cases, the
hyperaciiities taken toJether (57) are reater than the achylias and
sub-aciiities taken togdsther (52).

This: woull suggdest that in the earlisr\stages of walarial
infection, there is grenter temiency for iniigestion to dbe assocfatdéd
with the signs of vagus {rritatfon (hyperchlorhyiria) than in the
later stages .

Discussing quinine treatesmt in the achylia stages, these
authors 1i1 not. consiier that it cculil account for all, as it was
used for cachectiics ani non~cachectics alike., Thay also state that
many of tha achylia cases wmere not baily nourishei, ani tnat the
salaria hail presumably lei to Zastric atoophy, thouth aimfttinsg the
possibility of functional suppression in sose casess.

Raymoni ani Salignat, reporting on the Zastric sewrstion in
30 cases of iyspepséa in malarials, fouri secretion normal in 10
cases, hyperchlorhyiria in 14, chronic ulcer in 2, ani ayseeshie
hypvochlorbyiria in 4. Ewali Meal uset.} Thus hyperchlorhyiria
preiosinated. The asuthors recori that the so3st severe cases were
hyperchlorbyirics ani that there was s pérallelise between the
fastric secretory troubles ani the funstiomal hepatic iisturhances;

f.e.i that hyperchlordyiris nesrly always accompanied liver hypertrophy
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aui:hyparfunctior;vnhileﬁhﬂﬂkithorhydria was generally associated
with atrophy ani hypofunction of the: liver. The appetite was never
exaiferatel, was oftea oriinary but more often poor—the reverss of
the ususl in hypersthenic types.of éniigestion. §atdents.conplained
of iniigestion after weals, with ballooning ani eructations of acii
quality, heaviness, vomiting, cramps. Ilotestinal functions iisturbed
sisultaneocus:ly, with liarrbosa often profuse, ani constipation,
slternating. Thers was geperally local hypogastric temierness. The
authors point out that ihe hypochlorhyirics are probably latar stages
of the hyperchlorhyirics.; Satisfactory trsateent was sainly by
quinins Ziven per sectun.

Furuichi exasined the Zastric juice in patients who hai not
bean treated with quinine. The quantity of Jastric Juizce, its toga]l.
acility ani percontage of free HZl mers; founi to be swall, especially
so in malignant ague, Uactic acil was present in the sajority of
cases. As convaleaceance proceaidd, tde Fastric juice was founi to bm
return to norsal. Ibp malignaat agus, the: los aciiity was met with
even at. the stage wmhen no otber galarial sysptoas were eviijent,
except, the preseace: of cressents in the blooi. In a fan cases of
blackwater fever, which case unier. tbe observation of the author, a
sisilar featurs of lowered acility was also founi.

Enifhton, writing on malaris ani digestive disturbances, iraws
attention to their frequency in salaria, ani the hizh inciismce of
cosplaints usually founi with hyperchlorhyiria—burning oain in the
stomsch, usually raliewed tesporarily by ths taking of fooi. The
usual history is that the patiemt has hal zalaria shortly bafors, for
which there was tr=atsent for a short time only, and that since: then
there has been zastric iisturbance. No receant: chill, but spleno~
iwg.ly ani parasite fregusntly foun} in ther blood

The followiny is a reprssentatiive case:

Ryperchlorhydria, of wsalarial orig¢in. (Inighton),
Mrs. M. F,, azed 32, married, 4 chiliren.. No siscarriages.
Mensss normsal. Pather iied at 50 of Zall-stones.; Vothar alive ani
%8 ool health at 58. Patient has newer had an acute illness since
chilihooi. In June of present year, shs hal an operation for repair
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of lacsratel periseus.: In )uly,*of'prenantzyear,'bégun to suffer
fros burnin? pain in upper abiosen ani chest, this basdinsz most marked
several hours aftisr a seal, ani beins somewhat ralieved by taking
fool. Has saffered froz healsches but has had no chills or fsver at.
any time.! )

Physical Sxawination: Jeneral appearance: of ansesfa; heart ani
lunds normal. Soleen palpable below costal sar§in; no temierness over
appseniix or 2all-blaider regions. Examination of stomsach contents,
sfter Ewald mosal, shows an averade quantity with free A7), 44, ani
tétal aciiity, 68. Urine norsal., Ralarial parasites in the blooi.:
%~ray of stomach normal. Aspiration of the fasting stomach showed
presence of gastric jaice with a hish percentase of RZ1.

The author consiiered the cass as one of hypsrchlorhyiria of
palarial orig¢in ani treatedl it accoriiagly.:

Sose casss of this class take on an acute forw ani Alagartine
ani Vanienbosche as well as others recori casss simsulating Fastric
ani iuoienal perforation with violemt pain anl collapsa, which
recovered on Juianine alone.;

Joyet has suidestel that Raynsul's phemowsmon of the intestine
occurs just as it loea ia the sking

&t Clolitie)

Nalaria, acute or chronic, can be azssociatel with iiarrhoea
ani colic, iue to lirect irritation bf the parasite of the intestdinal
sucous’ sssbrane, at other times by ldturbance of liver or pancreas,
ani at others froa sdiosinal nerve listmabancei;; or malaria wsay
s¢¢ravate a pre~existiny? colitis. Careful bacteriolégical ani
ssrological tests may ber necsasary to define the agent or association
of agents. In any cese, the psrasiyepsthetic control of the intestine
f3 liable to bes {rriftsted in scute forss, with pain ani {iarrhoes.;

Job ani Hirtasann recori a case of this kind with overioticity.

’ cA32 IF.

Yalarial colitis, aith periodiclity of syaptoms. (Job ani

Flrtemann).
ann),?J took salaria for first tise, 28:8:18. Within B iays,
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he: ot four injections of quinine] subsequently at tise of sttack
only.: A4digitted to hospital, 3:5:17. Jeneral state only fair.
Z8lour earthy, spleen enlarged. On 9th May, adbout noon, he hai
sweating, with colic, ani sowe ¢lafry blooi~containins stools. P.
vivax founl in the perioheral blool the same day, anil in blooi from
the: stools. Sysptoss subsiied ani iisappearei that iay., On 11th
May, febrile attack, with recurrence of abdve sysptoss, ani azain
parasites founi in peripheral anil stool bloodis.: Stools contained
no azoebae or cysis, ani was negative to culture ani serus tests
for 1ysenteric bacilli of S¥ifa, Plexner, ani Hiss.

50 Flycosuria ant Malaria)

Malaria as a causs of ¢lycosuria is a sabject about which
there appears to be considerabls iiversity of opinion. There are
raputable ocbservers on bath siiess, who have hanilel lar3e nusbesra of
salaria patisnts~—thos2 who asphasise its frequency on ths one hani,
ani those who have seen little, or apne, on tha other hani.

The first observer noticed is ths litsrsture to espbasizs the
frequency of Ilycosuria in salarial subjects, was Buriel, Hs
practised in the malarious Solofnot dlistrict of France ani has
wrdtten saveral paoers on the subject (1853~1872).. He says that in
his experience of salarial fevers a trus glycosuria occurs, that it
is often transitory, that it variss in degree mith the severity of
the attack, that it was sesn most frequsntly followiag relapse, ani
that in the seasure in whioh guinins was: Ziven it disappeareil with
charactesristic rapiiity.

A resarkable obssrvation of Suriel's was that he consiierei
salaria a ganglionic~systes» neurosis,: that it hal a specially wmalign
influence on ths. organs controlliad suiar netabolism, ani in exas-
ining the urine, ne was looking Tor eviisace of prisary listurbance
of ths: ganglionic-nervous systes, as shown in the imbalance 4f the
organs it suppliedy In 1871, when malarda was the most prevalent it
bai bsen for a long time , he sxaminel many fever cases fros this
point of view, with the following resulis:.
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Typn of fovar, ¥e. of stitashs. Inetldanen of 6lyo.asur la.
— duotiiian. 134, 29 times .

Tertian. 122, 17 -

duartan. 76. ‘ i1 -
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‘esskaotiss,

Pernicious. 11, 3 - ouly.

He aiis that. in the last group the incileace of flycosuria
was not representative, bescsuse in these pernicious cases, ielirius
ani loss of consciousness made it iifficult or impossible to collect
urine until after gquinine hai been fivea ani the patients gads wers
better, by which timwe the Jlycosuria hsi iisagpsarei‘u He juotes his
frienis Fleury ani Souchut who hail sach seen a cagse——one of zalarial
cachexiafros Algeria with §lycosuria, ani the: other who hai
élycosuria iuring ths attack only, which iiszsppearei with quinine.

Verneuil (1881) notes the f{requent assosciation of #lycosuria
with malaria, its intersittency, occcurrin? often in tnhe mornings
after attack ani he cosrants on its periolicity. Colin ani Reion,
quotel bty Verneuil, both note the frequency of associatien of
flycosuris in salarisl sebjects, ani Prout ioss the same.

airort, guoted by Mannaberg, clains that: he: has frequently seen
in Panama glycosuria follew repeated palarial attacks ami that
sosetises office~holiers hat to be sent hose om account of it.

Rangé, in 10 out of 60 salarial patients in Fremch 3uians,
found in the uriane trsces of sugar which he sttributed to their
salarix.;

Castronuovo consiisrs that the larde. number of iiabetic
subjects in Scouthera Jtaly is iue, not: only to the iiet, bat to
infective asonts, especially malaria anl tubsrculosis, lamazing
1izestive ordsos, serves, flsads of internal secretion, liver, ani
pancroas.,. .

Duijeon ani Clarke saw several cases with sassini of parasites
in the pancreas vessels, haeyorrhafe into the pancreatic tissue, ani
iegenerative changes in ths Islets of langerhans. %o sysptoes
referable to the pancreas were recorisi, but traces of sujar were an

occasional finiing.
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On the other hami, Laversn has stated that he sax ao smore
{lycosuria im Algeria thaam in FPramce;: and Delman, 3rall, Le Roy ie
Méricourt, Oealerick ani Graig say that it is rare, ani Hemmeter saw
only two cases in 138 arine analyses; Ziesann saw none; Seefen guotes
one: case in 1830 of intersittenti fever with intermittent glycosuria
during s week, which iisappearsd with the fever., Sorsl saw only one
case in over 100 malarials; Wannabsr¢ saw only one case with
reducing substance in the urine. Syienhasw, Uossé, ani others have
writtes on oost;.iltrial iiabetes. Le Roy de Méricourt recoris two
cases of transient lycosuris in sslardas] patients. He says that
irall, in 500 exasinastions of urine of walarial cachectics in Juiana,
1i1 not finid “sugar in excess®. 3ooks on {eographical patholozy,
like those of Hirtch,»&a:b:ri. 40 not find diabetes a feature of
palarial countries. MNoreheai, practisinZ ia India, 2ot & true
jiabetic cases in nativss (on vefetable iiet)

M, Huillet, in 8252 patienis of whom 1354 were malarial, says
true iiabetss is very fregueat amoai the Iniiams, but rare asong the
¥hites . ’

More recently isolatel cases have been rescoriel by Jebens,
Naunyn, Harrison, Seidelin, Sutherlani, Orlebar, 2ertrani, ani two
by Tastsllani ani ¥illeore.

Demlar recoris a case of gandrens of both (set ¢ith nmalaria
ani slycosuria. This ces2 was a sen of 2!, who lurie¢ a mali¢nant
tertian salarial attack bscame delirious asni was taken to hospital.
Or adsission there~uts$inalr is the urine. Four sonths later, he
returnei with Jansrene of both feet anl sarkeil {Flycosuria. One foot
was removel, ani was followeil by femersl isprovement; thea the other
fook was asputatzi. After the seconi operation, sujar iisappesrei
rapiily fros the uriwe ani be maide 3 food recovery. (No juinine
a&atioacij;ﬁ .

The cass recorded by Jebens was ome of transitory ¢lycosuria,
while that of Naunyn ieveloped iato true diasbetes.: As they seen
repressotative, s brief trsnslation of thea is {iven,

C48E 7.

- A - -

Case of ﬁrcn&ltoru Alycosuria.: ‘{Jedens ).
7. K., 28 years, seen 19:5:19, complained for last three
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weeks of couih, healache, attacks of shivering witd feelinz of heat,
vpains in left sile, herpes of lips.. Double pulmonary catarrh,
especially left base. Left heart border in nipple line. First sound
over all heart valves impure. Urime contains no albumen. Nylanier's
test for sudar *ve, 0-5% 1extro-rotatory. Fever over th& next few
1ays with tartisn periocdicity, which suggestel malaria. Zloser
questioning elicitel the information that in 1915,1915, he was in
Naroczs=e sni in the Ukraine 19'3, ill with “cerebraltyphus® when he
hai shivers ani headache

27:5:19, Morning. Splesn rayed with Hdbensonae (2 minttes)
ani injection of 1 cc. 1% airemalin solution.;

Evening. 3lool picture, Qaesoglobin, 90%, Red cells, 4,208 amx1

Leucocytes, 5,200: . polymorpbonuclear, 48-5%; lysphocytes, 401
transitionals, 3%; eosinophils, 2%; past cells 0-58; sany tartian
rings seen.. Liver not markeily enlargei, Spleen palpable at costal
margin., Urins watched, asoi it w»as founi that urine exasined luring
febrile attacks which occurrel with tartian periolicity containei
¢lucese as follo:sz

ﬁay 24th. 0-2% suiar.

May 26th . 0°5¢%

May 28th, & 29th. 0-8%

¥ay 30th, & 3ist. No sudar ani no fever,

During the apyrexial periods, there was no sudar in the urise.
iuiuina was begun on the 28th May. From the 1st to 5th iune, syjar
to the extsnt of 0-2% wes founi faily in the urine. Thereafter,
unt:il lischarie of patisnt on 17th June, no sugar.. Tever absent fros
sorninZ of 29th May. -July 7th, no sujar. Patient receivei oriinary
iiet throudhout.

The aathor consiters the malaria say have irritated the
adrensls or syspathetic or psnersss ftself, prolucing angunbalanceid
sonlition of the orgsns of istarasl ssoretion, sni producei a tran-
sieat ¢lycosurisas ®s also cossiderw salaria can projuce true
1iabetes by iasagini the islets of Lsngerbans iirectly, or by
producing artario-sclerosis of the pancress ani leaiing to atrophy
of thea in a lon7 staniin? salaria.

Jobans juotes O. Bakobwon, who lescribes a case of mwslaria
which, s week after the last salarial sttack, died of 2iabetic cowma.



~26- by -

Calmette (8882) noted transitory Zlycosuria in 5 cases out of
41 in walarials.

CAS% rI1.

Case of Dladbetes Nellltus.: ‘(Taunyn).

Nan, agsl 45, University ?rofcssor.f Rersiity necative,
No syphilis.; 3 years before, fell on his heai, ani scon zfter 3ot a
knock on the heai, but without cerebral sysptoms. Urine always free
of sufar~—frequently exaninei. Novemsber, 1898, Jot severe malaria
on "Valiivia® expeiition. WMalarial parasites founi in the blooi on
arrival at Marseilles. A4pril, 1899, complained of excessive thirst,
lassituia, ani urine: c8ntaining sugar.: ULost 'Res. weisht. fuly,
1839, lost 7DKsgmws. Skin brownish., HNo jauniice., Uiver palpably
enlardei,, Spleen enlargei ani palpable. Mo parasites founi in the
blooi. 5% suar in urine~slisht polyuris.. ¥ith moferate 1ieting,
susar raduced to 3%. ¥ith no carbohyirate, 200gws.: veagetable ani an
apple occasionally, suzar fall to OrB3%,; Any relaxation of 1iet led
to increase of suzar. Acetons, iiacetic acii, ani F-oxybutyric secid
wasre presant, yst he kept guiesly at work for two years, sticking
carefuliy to the 1ieti, Early in 1901, his strensth befan to fail
serfiously. He hal acilosis ani 2% sufar appeared in the urine, even
on strict iist. Novsmbed, 1901, he be¢an to have emotional attacks
ani soon after becames comastose sanil 1ied.

CASR FII.

2lycosuria of Malarial Origin.. (Cestellani and ¥illmore),
¥r. B. N., aged 44, marriei, with no family history of

iiabetss, consulted one of us ia March this year.: Duriny thae War,
he: ssrvei in one of the allied arsies, ani ia 1914 he contractei,
while in the 3alksns, 8 severe sslarial infection; he hai several
relapses, the last being on Decu Sth, 1920, Io Jan., 1921, he
noticed that he was feeling more bungry anl tbirsty than usual, was
passing much mors urine than norssl, ani was losying flesh. He
consultedi a medical man, who founi a fairly large asount of ¢lucose
in the urine (2%), ani placed his on a very strict iiet, which
induced only a slight decrsass in the asoutt of sujar is the urine.
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¥hen the patdient consulted one of as ia February, the arine contained
14% of ¢lucoss;i it was acii, sp. ¢r. 1,032, no albusen, ani acetone
ani idacetic acid were absenty: The amcunt of urine passei furinz the
24 hours averaded & pints.:

The patiemt: lookel rather esaciatedi ani vary anaemic, the skin
was of a pale, earthy colour, with patches of hyperpigmentation
résonbling chloasss, s0 often seen in cases of chronic malaria. His
splesn was very sli¢htly pslpable and very hari,; The exasmination of
the blool 1i1 not show any malarial parssites, but there couli not
be any ioubt clinieally tbat he hai chronic malaria, ani the iiac¢nosis
was rade of "1iabetes in selarial subjsct®. He was 2ivisei to
continue: the strict: 1iet he had beam having for the Ilycosuria, ani
in aidition to takei 10 Zrs., of quinine three tises daily for his
salaria, He came back threse weecks later foeling such bettar; ths
enlariexent of the splesm hal iisappearei, ani~—a most interesting
feature—tha asount of sugar hai lecressei enorsously, beingd less
thap 9-1%. ®%e case Lo thei conclusiom that it aight be o iiabates
synirose of malarial orifis, ani suf¢estei to ths: patient that he
shoukl ¢o back to the oriinary liet, but continue the guinine. He
cane to see us rejunlarly once a wesk, ani the sugdar ii1 not inmcrease;
only a trace was preseant. Ourisf March, the patient ment to the
South of Burope on busismess., ani juring all tbat tise he was away
(four weeks) 1ii not take any gauisine., He cesse back to this country
in April, ani three days after his arrival, after playing Jolf in the
rain, hai s shivering fit, followed by very high fewer, which enied
in profuse swesting. The svleen again bocanms palpadle ani hari, ani
exanination of the blooi showed ths: presence of a few rinfs of
salignant tertian., The urine waw sxamined after the tesperature hai
cons fown to normal; it containei 1-°2% of sufar. The patient was
placei on an éntensive juinimse treatwent by the south ani intrarus-
cular injections for 6 wesks without any lieting?; not only iii the
sysptoas of chronic salsrial infsction iisappear, but the grine
becams: cowpletely free from ¢lucose, when examined by the gsual
sothois of analysis (Febling's, Wylanier's, ohsmylhyirazine,
fersantation tast).

Duiqgeon, in 100 cases of salarfs with blackwater fever, notes
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that there was no inedbamee of fat necrosf{s, or haesmorrhagic pan-
ereatitdis, dbutt that condestion of the vessels ani occasional hsemor-
rhages were cosson, ani in two ceses, there was sarkei iegeneration
of the islets of lLangerhans.: In one of these, sular was opresant in
the urin=, ant ©-18% {n the dlooi.

The pancreas has Bsen founi involved lirectly by seavaral
observers<~viz. Ross, Jross, Thite, Duifeon 2ni Tlarke, Ross ani
Naniels. Plu obssrvel a case of 3 woman whers the pancreas vessals
were stuffed with parasites ani necrosed, ani the whole boiy fat
showei %xlzer's fat necrosis.

Duigedn ani Zlarke recotd that “the most 1efinite chanyges
noticed in the histolozy of the pancreas occurred in those cases én
whizh m2assin? of the parasitss in the blooi~vessels was observei.
The outline of the capillaries, which were condested in some areas
ani packed with red infected cells, sffordied a2 striking picture,
Deposits of aslanin were comssonly observed, both {ntra~ ani extra-
cellular. The islsts of lLanferhans in » fow cases showel legenerative
chandes. Haesmorrhafes into the pancreatic tissue were notei on
severa]l occasions in association with hasmorrhaies in other organs.
Ko sysptomss referable to the pancress were recoried, but traces of

sugar were an occasional finiding®.
Nastellani recoris s case of acute haemorrhadic pancreatitis

synirome in a man of 42 with blood swarwmin# with walarisl parasites
ani treatsent without opsration.:

Tross ani Ross ami Danisls also record a case

The following case of acute haemorrhagic pancreatitis recoriei
by ¥hite will serve as an illustration of acute involvemesmt of a
#lani, though unfortunately there is mo record of the urine coniition.

case TTIL..

S AR A

case of Acute Bomaorrhedic Pancreat:it:ls, due to aglaria.
| (Yhite).
Patdont, sfed 238, ipvalided for walaris ani admitted with
this complaint. He was in hospital about. & weeks; he hai three
8lisht attacks of smalaria (sub~tertian) rings ani crescents founi in

the blooi. The clinical finlings wero ail, eoscept s palpable spleen,
temperature in each sttack not higher than 102°7, patisnt rapidly
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recovered fros attacks. Jeneral healtd excellont.; Sent teo
convalescent casp, and a few weoks later to Active Service Zawp.
After sbout a week at the latter, be was refipitted as » surdical
case. ¥hile on duty, he was suldenly seized with a severe pain in the
uppsr abiowmen;: carriei to his teat. He was sent to hospital
inszeiiatsly.,;

On siaission he was very collapsei, sweating profusely; pulse
132, weak ani intermittent; abiosen iisteniei, ani rifii, with varkei
resiastance in epigastrium: drawn anxious look, tesperature, 98°F,
a fen hours later, 101°F; appeared very ill.; At laparotomy 2 few
hours later, there was soms free bloody fluil in the abiowen; pancre-
as was enlarded ani condestei: small petechial hassorrhazes ani fat
necrosis in surrounling tissues anl wmssentery, Appeniix norwal: liver
ani spleen slizhtly enlardei ani congestei, The abiomen was closed
withogt 1rainage: intrasuscular quinine, Zrs x. Durinz the first
24 hours after operation, be collapsed tmice; stisulants, attificial
respiration, oxyfen. Kext iay he was such better, but sweating
profusely. After tuis, usier quinice, rocovery was rapii ani
uninterrupted.

The author hai smen one other case of a»u%e.,ancroatitis,

which cleared up rapiily on gquinine.

Zonsiiering how widespreai malaria is, tLhare are singukarly
few recoris of the incijence of flycosuris ani stil) fewer where the
sccounts of the cases lrs‘rcliable, or any iniication is Ziven of
the: gechanise of proiuckionw

¥e have g=on that, with the incidence of the coli stage of the
malarial paroxyse, there is & hyperglycaemia, which is probadbly the
iirect result of hyperairenaliss, coincilsnt with symspathetic
irritation at that stage, It is probably at this stays that sutar
passes into the urigs, with increasing frejusncy as the attacus
follow one another, ani liver iswage is ailiel to the hyperairenalism,
thouzh this effect would teni to be balanced by coincidsnt
syspathstic-airenal exbaustion.

In cases whers the thyrsoii, o1tuiury. and brain happen to
cose in for special excitation, one woulil expect transitory
dlycosutia, thouzh malarial literature ioes not s=es3 to support this
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view.. Then again, in cases: of 44rect pancreas iasade, of which a
few cases are citel, glycosuria and destruction of islets of
langerhans woull consitute trge iiabetes sellitds. There ars very
few reliable recoris of cases of this kini, though it; is probable 3
that they occur sore freguently than appears.

There {s such roos for further investigation into the whole
question of iisturbance of sugar wetabolism in salarial subjests.

8. Urticaria,

Urticaria shares with herpes soster the iistinction of bedng
one of the commonest skin eruptions in malaris]l infections. MNost
of the continemtal sni Agerican text~books on iersatology put
malaria in the foregrouni of infective dismases causing it, ani
palarial literature #s stuided with exsnsples of ft, as well as 2llied
conlitions, suah as circussceibed oedees, serocyanosis, Raynaui's
phenowenon, ani sysmetricsl or sultiple ¢an¢rene.

It is regarded as: » veio~tonic phsnosenon, eni is Jensrally
sssociated with esosinophilia api fastreo—intestipald iisturbance,
maybe ssthma. Adirenslin ani atropin, both of which resirais the
vadus, sre notably useful 4p its treataent.:

Jojnston states that it is cosmonly associated with voamitiang,
purging, dastric hyperscidity, s low blood-preasure,  ani lowered
tlooi coagulability, spd that ati present (1312) it is the only
mutotoxic eruption which has been experisentally iemsonstzmési to be
an anaphylactic phenopsnon. This Joes. part of the way to support
the thesis of Abraei sail Senesel that salsrial iafection isplies
anaphylactiec shoci.

1tr 43 interssting in this cosnsction to recall the dreat
fregquency of gastro~-inlestimsl iisturbance in salaria patdeants in
genersl, and the cosson ocourrenca of hyperchlorhyiria and sub-
scifdty in thes,: both coniitdons regulated by the vadus

It is isportsnt: to know that urticaria has a close association
with saleria for it is not iofregusatly the cosplaint that brings
the patient to the ioctor, ani here sfsin the masgueraiing carasite
easily elujes dstoction. A case reported by Todd bears on this

peintiy
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Case of Nalisnant Salaria, with utticarial and petechial
eruptions. {0.; Fodd).:

Wsn, ast. 40, seon 4:2:00 at Ustali, Rbodesia. Hai only
been six weeks in the country, but hal been some years in S. America,
ani hal ssver hadi malaria or any other seriocus illness.

He came complaining of iisrrfoea, ani vomiting, with scme
tenderness over stomach, ani was fives bissuth, sorphia, ani soia,
but pain becase colic ani temsperatare rose to I1N1°F_ \Norphia
hypodersic was Jiven, psin ceasei, ani on Pebrusry Sth, temperaturs
was normal, ani he saii he felt gaite well, though exhausted by
iiarrhoes ani vomiting, which he ascribed to error in 1iet.

Peb.r 6th: A vivid, itehy, urticarial rash spoeared, covering
. boly, limbs, scalp. Zowels actineg, but no voeiting, 1iarrhoea,
stomach tendier., Uiver ani spleen seecwnei norsal. Teapsrature,
norsal.. Tondue, coatei. During {iay, resh faied im places, ani
reappearei in others, taking en 3 pordillifors chmracter at parts.
At other parts, raisei white patches On a rei base.s

10 p.a. Tssperaturs, 102°F; Patient livid, deliriocus, ruoning
pylse, refusing food aui medicine. Strychnine, 1izitalis.:

Fab . 8th: Zoms, Cheyne~3tokes' respiration.i Tesperature,
98-3°F, Patechial spots on cheet, Till now, reiaried as ptosaine
poisoning. QJuestion of ealaria had been thoudht of, but as there
was no malaris in Ustali, ani no history of rigor or chill, ani no
palpable spleen, ani little fsver, it was consiiersi improbableg.

Rlooi exasinet oa the 8th showel salarisil parasites.

Hypoisrsic of hyirochloride of quiwine fiven, 39 Zrs. in 24
hours.: 314i¢ht improvesant followedi., Eide, w®ilk, braniy taksn.
Temperature rose, apl he iiedi exhsusted with tespersture at 104°F.

1t was subssquaeatly foand that the patismt had visited the low
country sbout a fortmight before his illaess, ani hai presumsbly
bscome infscted with the parasite then.

Author states that "medical sen practising in malarial
countries are often accused of attributing every ailsent to salaria.,
JJa.but cases like the sbove emphasize the iwportance of bearing in
sini the possibility of walaris, evea in caszes which at first siynt

1o not sudgest it.”
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The frequncy of sssociation of urticaril ani salaria may well
suddeat it a3 2 poswibility.:

Occasionally aurticaria replaces the paroxysms or accompanies
it with regular psriodicity asi any other sywptom say do. 4 case of
this kind is recoried in the chapter on Perioidcitm (Tases 3 and %),

Jarin anti ?arquier noted: 4C cases of urticaria in '35 controllei
ralarial casses.! It showed as white papules with halo of rei,
fanerally occurredi the 1§y after the salarial]l attack, and lasted 48
hours. The shoulier, legs ani siies were principally affestedi (7th
iorsal segrent?), itch prominent, ani recurrence »ith each paroxyss. ;
NDiarrhoea was a2 constant ascompanimetk., In 48 salarials who hai :
iiarrroea 4uring the attack, urticaris followedi in 35 (72%),
Urticaria was rare without fiarrhoea., In 75 palarials without
iiarrhoea, only 5 orssentedi urticaris (3-7%). In every case,
paragsites ware founi., Tlcterus was freguent in their cases.. Vomiting
oc~urrei in 354, They noted that it occurred in 2ases with less
frequant febrile attacks, at weckly intsrvals or so, teniedi to recur
in the samge places, was associatsd with iiarrhoes, articular troubles,
icterus, which fastures the authors considerei iepotence in resction
ani {rplisd severes infection.

Thase chsarvers eviiently condiier urticaria amdn3d the serious
sanifestations, ani Xelsch anil Kiener also notedi that it occurreil
especially in dravs casesl) Srall notes the fregquency of urticaria
in salarial subjects,

éagasxratpgskis‘racoris‘s:renarkable case of intermittent
urticarga in a =alarial subject, with also local asphyeia of the
axtremitios. His comssents: on the peculiarities of the: case were:

(1Y These symptoss 1131 not occur during paroxysme, nor between thes,
but. in their stead. (2) The co-existence of urticaria ani local
asphyxia. (3) The: coexistence of urticlril with a purely nerve
phenomenon, sugZesting that; it iepenls upon the nervous systes. This
throws a little light on the naturs of amaphylaxy, shown thus to be
an acute fore of poisoning of the nervous systes. (4) It supports

the view of Abrawi sni Senevet that: the wadarial paroxyse is
jue to the iisruption of plasmoiia (rosetted

anaphylactic neuroolexis,
and to freein? of heterogeneous albuminoil substances

Yerpes zoster is also very comson,! in malerial subjects,



~33- 0

generally during, or socn after, a salarisl sttack, ?r;c;ically all
suthors Ziving a sumvey of their malaris ssses recori it freguently.
It may occur aanywhere, but is: sost comson dn the lips. It is
usually considerei to be iue to inflamsatory iistsrbdance of the
sansory posterior root Zanilia, or thedir branches, but L. R. Viller
saintaios it way occur as a result of ifsturbance of the sysmpathetic
Zan7lia 2ni rasi cosaunicantea. This beiny so, it is not surprising
to note its great frequemcy in salaria (see Terebro-spinal section)

7. Ceilsma——Jircusscridel ani olhsrwisei.

Several varieties of oelesa have bDeen recoriei in
associstdon witn salaria.

1.: Oelesa seconiary to cartias or rehal lesions, which may be
of malarial origing

2. Oedemss associated with cachexia ani anaeania.,

3. Zircgascribel oedema.;

4. Malarial inflassstory oedesa, receatly describeil by
Sainton, Richet-fils, Schulsann,

Thé first two neel not bo consiiered further now. The seconi
two are probably jifferant iegrees of the same thinz.. Patches of
oeiena—raisei, white, painless, have: been recoriei occurring at
fifferent parts of the boly—pmalleocli, hanis, face, often symsetrical
but not always so. Or the oceless may exteni, bedinning Zenerally at
the. feet, ani exteniing upwaris, ani involving arss, boly, face,
ani aven the ssrous cavities. It may stron¢ly suiZest a nephritic
anasarca, only that kiiney tests show no retention of nitrovenous
waste, or solium chlofide, ani no albusen or sugar., Anaeria say
be coupa;ggively slight, ani heart show nothing to account for the
contition.. Temperature is Zemerally norsal or sub-normzal. It xay
be that this follows apon an acute: febrile attack luring an
apyrexial perioi.

Manson-2ahr has iwelt upon brain cedema in cases of =»alarial
stupor ani coma, ani aivocates the aivantage of spinal puncture in
these cases where the intraspinsl pressure: is usually very hizh.
Any vital organ, such as brain, lunis, or serous. cavities, may ba

involved with Zrave results. Several authors recori cases of oedewa
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of the serous eavities ani it would appear that what happeas in the
vessols of the skin may also happen in those of the meninges, ani
serous: cavities—viz, spasas, iilatation, increasei perasability by
nerve influesace, ani also localized enlarteritis with throebosis,
eabolism, so that local collectioas of fluiid, clear or blooi-stained,
say occur fros @ither cause, or both todether.;

Monfélcon states that oelema of the lungs anmi flottis, causing
isath, may occur. 3riesinger notes the frequeacy of oedesa in
salarials

Mauban observel oceiess of the face in 14 of 72 Maceionian
casss, without albuminuria. In Natsien's cases in Selanior osdeams
wis a prosinent symptos,. amd in 15 of 27 casss it overshaiowei all
other features. Ia theas, the urine was gemarally nmorsal. Of 83
cases of quartan salaria, 27 (32%) had osdesa of ankles, hands, face
boly, pleura, luanis. Amoni ethers, he recoris the fellowing case
of malarial ocedema.

g4ss 1.,

Oedeonz, with guartan saltarta (F.. Fatson).

Tamil, a¢ei 47, aimitted to hospital, 28:3:N02.: Statei he
hai had fewver three ani s half months before aimission, which hai
lastei one ani a half sonths latterly.. Soiy cospletaly swellen,
with iyspnosa, moist coudh, ani so weak he could not walk.. 3omels
costive, tsmperature, 101~-4*F_; Diél not feel fevered.. Anaemia ani
great swellin? of hanis,i feet, abiomen, scrotus. Spleen felt
throuzh consiierable ascitic fluii.. MNoist riles in chest. Heart
norsal, but for a haesic mursur. Urkne normal,

28th March., Numerous half-Jrown gquartan parasites founip ani
on April Zni, roszettes, parasites fillin7 the whéle corpuscle,
famstes, ani a flagellated boiy were ssen. Put on 1izitalis sixture.

30th March. T%spmratnre,«IOONE'?ﬁ Thereafter normal.

4th April. 10 gr. dowms of quinine.

11th April.s Oelesa hai alwmost iisappesrei

14¢h April. Throsbosis of vessels of right leg.

18th April. Died.
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Sainton, Richet Fils, sni Schulsann recori another case of
femeralisel oedema.

CA3% XI.

!alariai inf lasmatory osdema. (Salnton, Richet rils, and
A Schulwann).

Man of 35 years. Entered hospital, Cannes, 12:10:18, with
jaunidce ani ansenmia. ¥eat to Saloniea, 5:1:18. Had attack of fever
in July, 19138, but carried on. In Septeuber, had sose sort of
enteritis, ani was seat to France.

Examination showed sose jaunlice, but steols normsl in eolour.
Ro itech or braidycardiss Liver ani spleen enlarzed.: Markei aneceia,
no heart mursur., Axillary tesperature fluctuatei detween 35-4°F ani
3708, '

It looked like a simple catarrisl Jsuniice, ani no quinine was
given, Or 4th. Nov., he ievelopedr osdewn of fedt ant leys, scrotus
ani face. Ascites present—8-12 litren .t Alsp iouble pleural
effusion. %o albusen in uriae, nor sudar, but bile pigment. Pulse
becase rapii, 120~140 ani irrequlae.s Palpitation.: Tespesratwure,
37°C.; Tongues furrei ani dry. Anorexia. Four bowel movepents in
last 24 hours. RZlooi examsination, 4th Nov .,

Rede. 2,480,000
Thites . - 2,600u
i’ﬁl'l‘-.ﬁ' 62%.
Monos..; 45%
Lar¢e Monos. 1%
¥yelocytes. 2%
Buc leated reds 1% of whits cells.

Anksocytosis. Polychmmatopbilian.d Poiktlocytosis. Mainly sranular
reds.; Schizonts, ! to 812 rede, %o fasetes,

Pleural fluii~~the fluii was haemorrhagic ani very fibrinous,
Containei wonos;, POK; pelys,  10%. Reds sbundant. Schisonte, ! in
542 reds:.i MNany Jasstes

Kov. Sth. 3looi. Schizonts, ! to 837 reis.

On evening of 4th Nov., 40 ciss. quinine was given. Also
sdrenslin ani oil of camwphor. Next day patieat was auch better.

Polypnoea persists, but without 3yspnoes. Ascites ani ocoiem
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iisinishei. Pulse, 94 ani of Fooi tension., Quinine continues by
sooth, 2 fes. per day, with cariiac tonic. No iduretics given. In
17 or 12 days, the oedema, ascites, ani plsural effusion jisappearei
alon? with the icterus., 3g deginning of December, hs was convales-
cent .

In osiesa cases it is probable that several factors enter into
the occurrence of fluid in the tissues. In articaria ani
circumscribel ceiempa there is: a2 local spasm ani1 relaxation of
vessels respectively with local interference with the circulation
ani transuaiation into the surrouniingy tissues. Other factors
such 23 anaesia, diwminished bloocl coaZuladility, incresasei per-
seability of the vessels, airenal, thyreoii, ani parsthyreoit
insufficiency with jefective calciue retention say enter into
inlieiiual cases alonZ with sspecially locsl paresis of vessels
to determine fluii for s particuler part or organ. Thes aguin,
focal massing of pasrasites with iilatef capillaries ani blockei
veins is one stioloZical theory suiffested by Saiaton, Fichet fils,
ani Schulwann, with the aiternatdtéitbeory of anaphylazis, which
they favour less.;

Cxperisental evilence appears to iniicate that the perzeability
of blool vessels to serums is affectei by interfereance with their
syspathetic nerve supply. Asher (quoted by L. R. N3ller) has
shown that extirpation of the upper syspathetic fanglion in the
neck leais to 1isinishel perseadility of the vessels of the anterior
chambar of the sye, as coamparei with hhnuHOf the vessals of the
opposite (intact) side. This observation say have an aetiolozical
bearing upon the urticarias, oeieasas, ani alliel conditions of

mlarial patients.:

A case of what agpears to be a true circusscrided, or
angio~nsurotic oelema, is recoried by Moscato.



-37- | S0

T43% III,

- on ap wnan an oy -

Interalttaat an!lninaurotta osdasac of the: lip (Noscato).

V. Z., aged 12, of fool constitution, hai always gomé hai
{003 health,  was the son of healthy ani viforous patisata. On 20th
3uly, the parents noted rapii swellin? of upper lip, which was
occurring without any apparent cause, 1 saw the patient szix nhours
after the troubls bedan, anl was struck »ith the enorscus size of
the left half of his upper lip, which gave his a most revolting
appsarance. It was about 1D tises the normal siwe, pglling and
lisfiduring his left cheak. It stuck well out ani iown over the
lower one. Skin norwsal in colour, bat wucous sesbrane of swollen
portion paler than the rest. It was bari to tousch, insensitive,
ani 1ii1 not oit on pressure. There was no evidence of any lesion
that could be connacted with it.. Tlends in the neck normal. The
poy lookei guite fit avart froam this.

Temporature, in axills, 30°C: local tesperature, 36-7°C
Pglse a little firs, but normal is rate.; Urine turbii, radiish with
brick~coclourei sediiment.,;

Jiagnosis doubtful.. PFresh water cospresses aai spoonfuls of
chloriie of lemons prescribei. MNext morning the swelling hai
algost 1isapoearei, but, recalled at sii~3iay, the lip was founi the
saze as the previous 2ay.

The swelling bsl again jevalopai'rapjdly. precedsi by coli~
ness of the extremities. Otherwise clinical features as before.
The intersittency, so like malaria, was then thought of, ani
slthou?h tesperature was normsl, a fras of gquinine, in five ioses,

was oresgcribeti.;
The next morninf, the swelling hai completely ilisappearei. It
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reappearei very slightly about noon (théri iay), but thereafter
1isaposarei for 7003, unier continusnce of quinine for a tise.
This is more likes the true anqio-s'autic type.

Tabot reports a case of a2 1ifferent varietv.

CASE XIII.
Cedewa and Stupor. ("adot).
An electricisn afei 33, aimitted to hospital, 10:92:77

Juite w=ll till two weeks a?c, whan he bedan to have ssvere shooting
pains irn foreheal, sorealins to rest of head. His face was puffy,
ani rei avery forenocon, ani his hanis became zwollen. 7esteriay, he
becarw= very 1i{zzy, ani coull hardly see to walk, but 3id not fall.
Je lost three pounis in two weeks, anl is thirsty ani rervous.

Patient seszi-comatcs=, ani answered ho juestions. H= povedi
restlassly vcen the beil with his eyes shut ani his hani to his heai.
Ye wagz not aslesg cr drunk, ani thare was no eviience that he hai
been drugged, ' o

Cn axamination, the face was d{stiestily ouffy: the suscles
about the eyes twitchel invdluntarily froe tTee to tise. Fundus
oculi neasative, Splsen not ovalpable. ?hyxica) exarination otherwise
nesative, 2.2, 129" ga, Hy.. Tempsraturs, 172-8°F_: Khits cells,
2,90, Trire nezative, The blooisshowei-ﬁo_nalaritl or2anisems
Sysotoss seeg tc point stronZly towaris ursesia &t the time of
entrence, but urine was sbsolutely nadstive. On aiaiss!on,’natimnb
was put. in hot bath, but collapsei 20 sinutes later, his 3 P, peins
very low.. On the 14th Sept., he hai a chill. 3looi showed fully
dromn malarial parasites. Unier juinine, the patient was wel]
within a fa;-iays.z Condiition consiiered 1us to malaria

This {s » type of case where it would have been of interest to
have obsarved the cerebro~spinal fluii. It is the tyoe: in which

Nsnson-Tahr has founi increassi spinal pressure.

3V, Reart, Circalation, and Xfdamve..

Ln every sslarial paroxyss we ses the circulation ia
‘astdve resposss to the parasitic iutruier, lar¢ely through its nerve
supply—~festares of syspatbetic irritation ﬂpninsting tbe picture
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in the coll stafe,~pars—syspathetic, the hot stage. The heart with
its vaZus ani syepathetic nerve supply responis in keeping with the
alternation of esphasis of irritation, vagal or syepathetic, iuring }
the paroxyse ani subseqgently., Thés, in the proiromal staf=, that
is in the few hours preceding a paroxysm, ani iuring the early stazes
of sporulation, there is comsonly braiycariia, some lowerins of

blool pressure, ani slizht syosis, alonz with the other features of
vafus irritation iefined by Abrasi ani Senevet ani slreaiy referred
to, Durind the cold steaZe, that is with increasinsg sympathatic
itritation, the oulse rate increases alons with the blooi bressurey
ani beZins to liminish afain after onset of the sweading stasze, by _
which time the sympatheticz is showini siZns of fatiZus ani the vagus |
relatively idminates the picture once more in the features of the 5
hot staze, oy the enil of which ths oulss has approachei, if not
arrivei at, normal, These are nsurolodical phenossma, ani do not
take into consiieration any iirect affect that the parasite »ay have
upon the heart. It say wery well bs, however, ani not. rarsly is,
that by localixed concentration of paresites in tho vessels of the
heart, or by the virulence of mslarial poison, the heart comes in
fot: a share of 1irect irritation ami lamsde, with behaviour
corresponiing to its iegree ani iistribution. Thus while braivcariia
tachycariia, extra~systoles, may occur in the course of malarial
infaction (as recoriei by Risboll ani others)——as inisel they may

1o in the coutse of any infection—as the result: of {rritation of

the cariiac autonosic mserve supply, there say be ¥raftei on to thess
featurss othsrs which sre: the result of iirect cariiasc irritation

or tissue chande, muscular or neurolodical.

This Brings us to consiier for a sosent the oatholozical
chanfes that have been observeid in the heart jue to malaria. Lons
before the parasite was liscoverei im 1380, the heart was considisrei |
to be: frequently dasaged as a: result of salarial infection. Many
French observsrs, mostly Arsy Surdeons, like Laveran, livinz in
bighly malarious tropical countries, have publishel Iroups of cases
with heart disturbances, which they considered of direct malaria]
orfginy These have besn sussarised up till 1890 in a paocer by
Hausier, who publishod 17 cases of his omn, 3aumes (1821), Bouiin
(1842), wuaillot, Hasernjk, Outroulsau (188'), Colin, 3riesinzer,

Vallin (1874), Fabre (1377), baut sbove all Ourosfes (1870) api
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Lancereaus (1273) have esphasised the h&nrl changes retulting froe
malarial infection, acute or chronic, by correlntinz *linical
pictures mwith post~mortez changes. These changes comprised
flacciiity, dilatation of chasbers, eniocarditis, sostly eitral ani
aértic, with msural cbanges, fattq,’fibrous, ani pigmented. Tre
pigmentation was consilerel a strony diaznostic point in favour of
ssdaris. That Laveran 4id not: agree didd not dster Lancereaux ani
others froe stickins to thsir point.

Since then, cardiac patholody im relation to malaria has been
sore fully worked out by many ooservers, notably Duig=on ani Zlarke,
uask*ll ani Millar, ani Trenolisres ani Caussade, Dusolari =tc,

A11 th= usual changes characteristic of infestive iisease in Zenaral
have been fouri, ani in all 1edrees, tc extrese fatty d=seneration,
loss of striation, ani frasmemtation of muscle fitres, ani in sose
instances parasites were founi even inside the sarcoplase of the
iesaperate fitres (Jaskell ani ¥illar),

Trearolidresani Taussade particularly emphasise the occurrence
of aertic, corcnary, enigcariial, sgral, ani arterial chandes in
chronic =2ni acute valarial subjects, so that in thess circumstances
it is not surprising to fini cases in the literary recoris witnh
symptows specially referabls to the heart. These observers hai 42
cases with cardias iisturbances ip 1070 smalarial swjects. Of tnese,
17 were functional—otibers hai acr}ic anl ayocariial lesions. Of
Lhe 17 functional cases, four ha3 precoriial pain, fpur hai
palpitation, three breatblessaess, five persancmt tachycariia aided
to other symptoss, and goot pasroxyssal tachycariia.

Jastellani recoris 1 case of he:r& block Jue to salaria in a
miiile*aesi san. Ye bhai several attacks, slow pulse, spileptis
seigures, visible auricular impulses ip the vedins of the neck, three
to one rhythe. He denied ever havinz hal fever. H4is splean,
howeber, was enlargei ani vecy hari. 2lool showed a few salarial
paragites.. & persistent guinins trestszsmt freed him of his attacke

Gllenya iescribes prisary lefemerative chanzes of cariiac
Rorves in a case of aniina pectoris, which he. consilerel of malarial
(salignant tertian) origin. A

Thers are probably two main Jrouuﬂ of cases with heart symptom
havins special refsrence to its nerve supplys (1), Thoss in which
there ars ispartures fros the norual {n its actdon, bradyeariia,
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tachycariis, arrybhsia especially extra-systoles, fros iisturbance
of iistant nerve supply, vasus snd sympathetic. Thus in chronic
syzpathetic irritation, there will be a tendency to rapiiity, or
easy excitability. In vagus irrftation, in cersbral malarial
infections, there will be some slowing of the heart ani a teni=ncy
to arrythsia. (2). Those in which there is intra-cardiac neuritis
as part of iirect parasitic Jawaye to heart structure, muscle ani
necrve .;

The forser is akin to what underlies pseuio-andina pectoris,
as it ozcurs tyoically in neurssthenia, ani in nervous womsn in the
clizacterium, without crsanic heart iisease.: The latter is ]like
true andina pectoris whers there is serious or;:nic tissue chansde in
the heart (J.: Mackenzial..

411 sorts cf =vilences of clinical patholody of the walarious
heart are recorisi in the literature=teniocariial, pericariial,
heart block, Tural chapiss, stc——but ss cur presept thege is
neurolecsical, it will bs-nccessary'to confine our condiieration
to 2xasoles of heart ilisturbance uh&éh ars wvore particularly of
neuarological oridin, trou¢h some of these are associated with
lamaze tag other cariiac structuras

Cariiac pain-—pain in the spfenl regfon, ani precoriiup—
has been frequently observed in smalarious patiemts with or without
heart enlarZement ani with or withoot ewvilemces Bf arterial chanze.
lhe writer has seen maany instances, anl there are many records of,
rapel, poor, mobile, easily cospressidle ani low-tensionei pulse
with palpitation ani throbbing in chest, head ani neck, in chronie
72 Jarial subiects.: These foatures ire‘coutributoi to ty anpaenia,
sub—airem411ga, as well as ty nerve ani muscle heart lesidons.

Seneral arterial ijedenerative chanyes have bassm emphasised by
Lanceresaux, Tresoliscesani Tauasade, Style, ani others. And frow
the patholody we see the evitence of localised arteritis in ibute
cases, which has been traced to Ilr?ernctfnhéfal vessels by Paissean |
ani lesaire, Alamartine: uni Vanientosche, Dulfeon ani Tlarke,
Castellani anl others. It is vot surprising, therefore, to fini
instances in the literature of cases clinically like anvina
pectdéria. Jasteilani saw three severe cases curel by quinine,
Zancareaux recoris a case of this kini in a woman of 34, formerly

bealthy ani free of herelitary taint, snl sttributel her coniition
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to malarial neuritis of the card$ac plexus: Ths‘piinjiuring an
attack coamencei in the epigastrium, ascenied to the level of the

2ni intercostal space about the manubrium sterni, where it was most
intsose, af{ter which it raiisted towaris the left shoulier ani down
tha inner aspect of the laft ars, terwinatding in the two last fingers
of the left hani, ani was awcompnnied by nusbness ani tfnsling. Tt
extenied upwaris to the outer aspect of the neck, ami fadei about the
articulation of the lsft jaw, or aven a little hizher. It was
intense, ani paroxyswal, ani lastel from '? minutes to thres—quarters
of an hour, ani was azcompanied by saeating of the face, eructations,
anl a iesire to mwicturate., The face, abvfir:t:oalo, later becan~
flusr=3. Spl=2n snlariei ani palpadkse.. In general the natient
looke1 baalthy—not anaesic——but the heart was ealardei to tne lefi,
ani there was 2 iouble adrtic wurmsar (systolic ani diastelic) which
nz zonsilarel as iue to aortitis involving the first part of the
aorta anl of malarial origin. Palse 84. She hai eontractei

7alaria at the 232 of S yesars, at the age of 25 besan to fesl
oppresse’ in the chest at times, and at; 32 bezan to have attacks of
an?ina of which she cosplainei when Lancereaux saw her He could
finl nothing to expldin her coniibina but malaria,

The courss of the pain istailsi in this case is of special
intersst., 7Tt tedins in the spigastrium, asceads to the msanubriuxy
aterni, ari rajiates to the left shoulier, lomn ianer sfiie of arm to
rirs ani littls fingers,, and up the outsr side of neck. This is a
gourse of lirect neurplegical coatinuity, beginning with the
abiominal sympathetie, ani eni{nz with the ulasr nerve in the left
arm, ani synpathata¢ in the neck, which will be referrei to later in
relation to ths next sase recoried by Soinet

This case of 3pinet's is published as a case of hysteria, as
the patisnt snied u} with hont- u;aptmasza, which 2oinet evidently
consiisedd as ons of the eviiephes of hysteris. 3ut aoart fros this
the cage is of interest in that the zan hai recurrent attacks of
anzine durinz the salarial caroxysess, with pain that follows the

usualtcourse in angina pectoris.

Ccase xmv.
Nage of walarial anéina pectmrnunr_‘(ﬂgtsowéw
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?.7., sallor, aded 27, aimitted to hospital Marseilles
10:3:19%1, after 3 two months voysie fros Philaielphia.

Faeily Ristory: Ro trace of any nervousness in the fasily.
Father diel 1885 of typhoid. Wother alive and well, ani without
any nervous manifeststions. 3rother alive ani well, ani has a twin-
dister, nho has heart iiaesase, without nervous phenoeena, Marriei,
ani has two boys, ons of whom, a3ed 12, was a "blue baby", the othet,
poorly. ¥ife, aZei 37, nervous ani emotional.

' Personal Ristory: MNeasles in chilihooi.. Tyohoii betwsen 2

anl 3 years. He was founi quite healthy at the aje of conscription,
ani has besen 2t sea for 3% years. He has always bsen very active,
anl has visitei sbomt all the countries of the worli as a sailer,
He {eniss any alcoholic habit=——which, indeei, wouli be harily
compatible with bhés long saa-voyaéas.; Por the sost part, he
totally abstains, esoescially since he got wa~risi.. Yo oxcess
tobasco, ani no syphilis, ' ‘

Ventally, hs shows ne siin of marvousness, or of anythins to
suzgest latent hysteria. There are ng ohysical stigmata of
isieneration. o

Fe took wzalaria in 1385 at ?tnnqad He hai some fever each
fay for six zonths, without juinine having such apparant affsct
That relief hs 7ot, he attributes to infusion of nettles taken in
coffee. After 11 years, the salaria ratnrnei in 1897, furing a
voyage to the Niger, ani for three moaths afterwaris, he hai 1aily
febrile attacks 1ustdn¢ fros §-15 days. Apyrexial intervals lastei
three weeks or a month.: Since then, thero_havs'been recurrences
svery two to three msonths. '

There is oo hidtory of any nertous: nanifestation until Aug.
IQOG, ahon, 1urinz a salarial attack, .lhilo in the port of Stettin
he hal violent craaps in the pit of the stowsach with palpitation
ani a faselinz of oppression, snd a ball ia his throat, followei by
ielirius in shich he left his hai at the height of his faver ani
flei to the brédse of the shipd He was taken to hospital in Steetin,
ani trestei with cold packs sni .orphigd #ith subsequent malarial
attacks, he hai less savero narvous san{fostations, ani finally

resusei his work at sea. ' ) A
On 24th Japuary, 1901, he was exposei to extrese cold, anid

next: iay hai an attack of salaris, im which he hai an attecy .4
. .illr




-44~ o

to the first, with loss of consciousness. There was severe
precoriial oain ani pressure. ODuding the rest of the voyass, he

hai 10 attacks of fever, with marked exacerbation of the precoriial
pain sach tise, which was like anZina pectoris. He complainai of

s stron? ssonsation of suffidcetion and violent praecoriisl pain

whioh sxtenied 1own the length of the left arw, mspecially in the
alnar reZios, ani &% one of these tises he afain lost consciousness.

On ajwission to hospital at Marseilles on 10th March, the
vositing ani anorexia which hai azcospanied his attacks hai
iisappearei. Thare was a cosplete hesj-anassthesia of the left
side.; Pain sensation cospletsly abolishei, ehils ssnse of touch
is duller tihhan that: on the right siie, The ansesthesia is more
marfed in the lower lisb. Pharynieal rofleox abolishei. Visual]
fisli only slizatly diwinishedl-

Je coxolains always of the prascoriial sosuisk, ani a painful
sansation of heaviness wfth twitchias of the left showlier. 1At
intervals, ani especially towaris everming, violent pslpttation with
fesling of suffocation ani eainful raiiations down the left arm.
These attacks last an nour somsstises. The heart is norssl in ségze.
At level of sanubrius starai, a slieht V. 3. sursar {3 heard, but it
is not prooasated iown tbes sternus or %0 the vesssls of the nech.
It varies froa iey to 3ay, ani iissppesrei before the patient left
hospital. The signs were therefore characteristic of a haemic
sursur, ani not jue to as sortic lesion. '

Since aiwission to hospital, thers has been no fever nor
hysterica]l attack. The sole relic of his wmalaris is an occasional
trace of his pseuio ssgina psctoris. He was treatei with hyiro-
therapy, anl chloral asi brosids, spi isproved so much that on 22ni
lirnh. he askel to continue his convelescence with his family at
Sharente.; -

The podnts of interest is this case, sal in that of lancereaux,
iv the natursp—intense, paroxysmaly-of the pain ani fts courss. Iy
sach case, it begins in the eoicastrius, sscenis to the base of the
heart, raitates to the sBoulder, ani down the ulnar distribution,
Now Ivy Nackenszie hes in¥icatei the structural contimuity of the
syspathetic nerve supply to the heart and the lower iorsal roots of
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the ulnar perve in the first thoracic segment of the cervical
enlardewent of the Spimal Tord, ani has maie clear the sechanisw

by which organic heart ilisease on the one bani ani functional
nervous instability with iisoriersd actdion of the heart, on the
other hani, say have the cosmon sysptosstolosy of an7inal pain
rsiiating down the inner side of the left arw.. 1t woulil appear,
then, that the symptosatoloZy of these two cases is to be explained
by intra—~carijac irritations of the cariiac plexus or its branches,
either iirectly, or seconiary to solar plexus irritation, since
pain be?dan there, from concentration there of parasites jurins the
paroxyss of malaria, with subsequent raiiation via the st

thoracic s=isent down the ulnar nerve, ani in lancereaux's case, it
is also continued up the syspathetic distrityution in the neck,

with subsequent sweatinz anl flushing.

The next cass—on=2 of cardiiac dysproea—recurrinz with tertian
periolicity is somswhat sisilar. Re refers to it as éne of
probable pericariitis, but 1ces not jislicate any eviience of
pericariial friction. Tn any case, the recurrmat painful ani
iyspnoeic attacks ares of anZinal character, sud¢esting that the
sutonosic nerve supply to the heart: has cose in for a share of
irrizitdou, accentuated dauring the salarial paroxysms, when there
is probably s concentrstion of parasites in the carliac capillaries,

fasE IV,
~Tardiac dysvuoso; ;i;i-;;-ptows-dni tertign perlodicity.,
{Billet).
Soldisr,'ﬂﬂ, robust . ?retioun health 2ood. Admittes
to hospital at¥lonstantine, AlZeris, tor the first tise, 1:9:00,
froes s very salarious: part of the country (Bardo). Complaint of
shivering attack (31:8: 00) the jay before at 2 p.». alony with
severe pain unier left aippls ani marksd iyspnoea. Heart
irregular ani rapid,snaussa, vomiting followel by an attack of
syncdpe which lasted guite s while, At & p,m., temperature, 40-4°C,
which subsiied wisth sweating luring the night. Following sorning,
tenperature norsal. .
1:9:00..;, Adsiseion to hospitalerreoiilion of symptoss.;

Morning temperatuee, 38-1°C, evediang, 3B-A%C,
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2:9:00.; Recurrence of iyspnoea, same as on Siat.luz.u ani |
tbout the same thme, 2.80 pu. He is in bei, ani looks vary
anxious.; ODyppnoes extreme, with cariiac mrrythsia,, Sounis soft
ani iistant, ani praecoriial pain severe, with feelins of constric tin
in the chest. sapirations rapiil, faze pinched, cheeks livii,
extrenitiss coli. Slight couzh, with colourei expectdratdon.:
Auscultation ani percussion of chest showei nothin? abnormal.
Tesperature, 2 o.m., ¢2-8%7, : 7

In vies of a probable pericariitis, with pulwonary consestion, |
wet cuppiny was ione ovar the left Jower thorax. Zaffeine ani :
anti-spasgolics; ice to suck. This seconi attack of ipspnosa,. with |
tachgariia, lastei all evenini, ani essedi off in the nignt, during
sweating stase .

3:93N0, Apyraxia. Paapsraturé, 37-2°C st & a.m., but asain
between 2 anl 3 p.a. r-currenes of iyloaoea, with tachpari1a. Dry
cuppinzZ~antispasmoiics.; sersisg

4:9:97. Tewpsraturs, 38-3°2, §9’§ svening.. DOyspnosa, bdut
less orascoriial paio. Auscultation sol percussion nedative .

5:9:90, Teeperature, 33- 207 norain!, 38-4°7 evening. Patient
easier—less iyspnoea. '

§:9:79. Apyraxiay Weak, but no painu Slizht healache, with
anoesxia. Milk iiet. Apyremia continues till 11th Sept. inclusive.
Appetite imoroves. Still meak, ani pmains in bed . 3

12:3:00,; 2-3 p.m. Rscurrence of iyspnoea, snii tachgecariia, I
praecoriial aZony, nausea, vomiting, syncope. Shiveriay, temperature
39-5% at, 3 p.s.. Sysptoss sbate iurian¢ tibe night, ani recur on

!3'9-Q9, at 3 p.m., wikth wore violénge thap ever, ani tespearaty-f
re, 4907 '

u‘g N0.. Blizht remission; temparh sro, '37-5°C worningz, with
rwcruiescence in evening to 35”3'04'!fﬁ°f ! gu.quin. sulph. ani
antipyrine. L , o

 15=15:9:00, Periol of apyraxial )

20:9:00. 2-3 p.m. Attack sisilar to sbove.. Padn extenis
this time to region of splesn, which {s teaier aui enlargei.
Peaperature, 4 p.m., $0-1°C, followei by sweatling luring the nignt,

3loo} swateing with non-piZsentsd ring Torss of W.T.: parasite,
5 or 6 in a fieli. Warkei mononucleosis.

-
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10 a.=. 3uinine injections given—1 zw. meutral guin. ’
chlorhyirate subcutanecusly.

21:9:07, Apysexia: worning, 37-4°C,, eveninz, 38°7. Symotoss
subside~—still nocturnal sweatingy Seconi injection of ' s». juin.
fiven in ewsninz.

22:9:00., Apyrexis. Injection repeatei.

A few shruoken parasites seen in blooi.. Mononucleosis,

23:9:00.. Attack of iyspnoes ani tachycariia have 1isappeared
anl the patismt revives rapiily.

24:9:0N,, No parasites seen in blood.

4:10:07%, ﬁatientAlaft:ho:oital on two months furlouzh, feeling
very well.. ‘ ‘ (

A, Hoffaan (Ddsssliorf) who stodied ths features of citculatory
nsakness ani failure in zalarial subjects founi eviiences of plooi-
vessel parasis or paralysds&*stcn as woaksnel heart, ssall mono-
crotic pulse, pale skin, eyamosis, coli saeat~ pulnonarv ociesna,
telirius, stupor, mnconsciousness.

The iruss founi us=ful as restoratives in his cases were
caffeine, which parrows tlooi-vesssls, especially in the splanchnic
area, camphor in 20% solutdon in eil, 1i¢italis, strophanthin,
alechol, ether, airenalis, pitufitary ani bariums chloriie mhich
contracts blooil vessels, but. has unplesasant effecta on storach ani
bowel .

Seyfarth, who studied the causes of feath in severe salarial
infections, founi hmart affectiin the cause’ in 14%, the fors %
clinically being of the alfii type. Pott?lotb&-. there: mas founi E
coronary blockade with parasites ani pifment; syocariitis, heart
suscle necrosis, sni fatty iegensration, especially involving
&uricqlo-vcntriculnr tissue. Septicassia accounted for isath in
30¢~which inclulei cases of: heart weakness ani failure, with ofher
cosplications, such ss. pnsusosis, coms sunil kilnay trouble, etc.
Serebral cases nusberei 558 with mwssing of parasites in brain
capillearfes, ani often few in the peripheral dlooi. 3rain showei
punctiform haesorrbafes, grasulossta, pigmsnt, ani parasitic emboliy
Renal cases nusbered '%, ani showed tuhular-glo-erular nephritis .
Ssprarenal, psncreas, anl splsen rupture casss occurrel rarely.
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IEDNEYS: Renal colic, pains or hesvineas in the loins,
sosetises occurs from sassing of parasites in the kiineyycapillaries,
or from toxic irritation of salarial oriBin. Usually where massing
of parasites is the imweiiate causs of iisturhancse, timely treatsant
with quinine removes the pain.. A1l ¢rales of further kiiney iamaze
have been founil in acute ani chronic forms of malaria, ani ars sore
fully condiierei in the section on uraezia in the Thapter on Bozxa.

411 3raies of ieJenerative change have been notei by 1iffarent
observers. Swin? iefines three zsin tyoea of acute renal lesions
as occurring in malaria.;

1. Acute isgeneration of toxic orifin, often reazhins a
lefres in ahich exulation of blooi serus into ths tubules i3z adde1,
is responsible for the vast salority of cases of albusinuria in
sa2laria,

2. An extrewe forn of acute iegeneration with focal
n2crosis whish is s=en in c;gai of haamozlobinurie salarial fever,

3., Yassing of parssites in ths rensl capillariss, with
extrese deieparation of‘piromchaustpps cells, haesorrhages, ani
exulation into the tubukes. This is seen only in severe aestivo~
autusnal infections.i . o

(Xote: The evaiences 7o to show that all three spacies of
parasites are capakle of orolucing pephritis. ¥W.K.A.)

Nazari recoris 10 cases of chronic nephritis of malarial
oriZin: others are rscoriei by Reinz, ?&loicci Marchiafava ani
3ignani.; Sometises tho-ie{enarative chanyes are confined to the
kilneys; in other cases ‘thess chaniss are part of a Zensralised
artsrio~sclerosis with ssohusis of change in the: kiiney vessels.
Tresoclidwas and ,aualaia, who exawined 1000 caszes, state that
salaria has a prejilesction for the artsries ani quote, in their
sxperience, the freguesnt occurrence of renal aclerosis, fsneralisei
lruer1o~sclarosxa ani ?ayasnd'; idnonso, in chronic salarial subjects
This agrees with salarial pnlhbloqi ani the proven temiency of the
parasite to proiuce saisrteritis. A.H. Style also notes the
frequeacy of atherosa in zalarial subjects.

Most of the cases of nephritia recoried have been due to the
mlignant tartian parasite,. sewe to ihe benida tertisn carasite,
¥alcole Ratson recoris two cases ia quartan imfectionsina Selan;or,

one in 2  zirl of 16 (fatal); omer im » wen of 2%, who recovered.
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I'he first case is as féllows:.

Gas IVI.
Quartan malarle,  with poremshymatous nephritis.: (&. Yatson).
Tamil, aded 18, Admitepd tio hospital, 28:5:03, with a
history of haviag¢ hail sany attacks of Cesver Yn the peevious two years,
2 or 3 attacks sach month. Four months befors aimiesion, feet bezan
to swell, followedi by anasarcs, for which she sought advice. %YHas
not beem able to work for a month, ani not able to walk for 10 iays.
She thouzht she was fevered at times, ani sat then in the sun for
heat.; For 8 4ays, had hai ddarrhoea .

On aimission,~~water~lo¥7ei.. Jreatly swollen, ani saspins for
breath.; Osdewra, lin. isep, st level of 3ri rib.. Over lower
aviomen anid legs, skin cobered by drops of serum, which exuiei
throuzh. Nolevyen a stomach mote could be ietected in the sbicmen..
Right lund dull to percussiewm ap to snfle of scapula, ani irn both
wers: puserous hoarse craokling riles.sr Carifac souwnis well-heiri,
no mursur. Puleonic secon! socuni acesetuatel, andi fregusat
reiuplication at base. Tonfue clean, pulse 93, tension fair,
'ani-rQinar.x Respirations, 40; with wheesw amid scouths Voice hoarse,
fros celewa of ¢lottis. Urias dark ani smoky;: acid, 1,018, albuwen,
Juarter on boiling; no sudar; sarked fuaiac reaction; no bile
piiment reactionm; dense deposit of leucocytes, a fowm srybhrocytes,
dranular sni epithelial ami blood casts) vesica]l cells ani brown
iedris.; Trace of sethasmoflodbin. Froew 8 p.m.i te 38 a.m, on nizht
of 28th only & oz arine passed.s Tespersture, 101°F, on fay of
admission—thersaftse .mormml.; Quinine begun oa 2Oth.

On isy of aisission, sany quartan parasites weres founi in ths
blood, ani svem up.te 2ni July, a parasite was seen.: On the 3ri,
patdent ssewel s little . betdes, :andi bai: psssel sore urine.. Diarrhoes,
bowever, peciisted, sni on the H&h she diei.

Post~sortes exasisstion showed chromic parenchysatous

asphritis.:

(9). Rayummi's: phomeasmen amd sysssirical fangrene.i

The associastion of aypauil's phenosenon anl Zanirene,

fanerally syemetrical, with sslaria, has been sufficiently frequant
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to iraw the attemtion of wany observers. 3Jose of Raynaui's own
cases showel wslaria {n their history, thosgh apparently Rayoaad
hinself 111 not cossent on any special relationship.

Laveran notss tbe fregwency of the Raynauil synirose, with or
without Zangrene in salarial patdénts, anl eany others, such as
Jerosies, Woursou, Calmette, Wisns, habe ione ths sawe. Petit ani
Verneuil bave neted £7 cases, ani 3oy, (quotedi by thes), in 1881
states that ths freguent association of local asphyxia ani 7and¢rene
vith zalaria was aipitted by the pathbolodists of that jay.

Monier-Vinari, in the stgiy of 33 malaria cases, notes the
frequency of achro-cyanosis, of rose to livii colour, preponierating
in parts of the boiy where there was sotor iisturbance, ani azcom~
paniei by some =lastic osiess, local colinsss, wsubjective ani
ob jective~—ani viscous sweating.

Paisssau ani Lewaire say it {s not rare to seet malarial
subjects »ith erythrovelaliis, acrocysnosis, ani fansfrene 4f the
extresitiss. These able omwervers inciientally rajse the juestion
if arterisl lesions 1o met play a scre important oxrt in the
pathoZeny of maso~sotor sai servous eouniitions, perbaps consiicred gs
classic, than is fully recosnizei.

Schwyzer recoris sevarsl cases of intermittent aniio-spasas,
sore with tertian perioifeity (Cf.Chap. 28)~on the basis of
chromic malaria.; :

Rawoni ani Cearrie sete cases with vaso-sotor iistarbances, loca
skin asphyxia, principally in the fingers, witd horripilation,
liviiity, pallor, coliness, nusboess, ast tinZlin¢u

Other less essily recoznized foras of Raynaui's phencwenon
have basen recoriei~~such as intersittent asasaorosis, iue to spase of
the retinal-vessels (Ziesann). Suyot coasiders that msany instances
of sbiominal paiv and coniitions simwlatini acute peritonitis are
really iaue to sosss of shtesinmal vesssls with symptozs referable to
% partioular focus. S |

In aiiition to scrocyanosis, numerous cases of anZioneurotic
ceiema, erythesa nolosus-like, scarletinifors, ani morbilifors
eruptions occur. 3oses purpurifors types or petechial eruptions also
occur, ani ome sush recoried by Jraver ani Friankel is of special

intarest = .
A worksr of 17 years in a Aarsaw village arriWei ias Hasburg,
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sni was aimitted to bospital with fever ani a petechial rash, sysaset-
rically arranzed on the outer siles of arss, 2luteal regions, ani to \
a less extent on forearss. He had rigors, ani benigo tertian para-
gsites in the blooi. The Hi was B80%; white cells, 8,000; reis,
5,040,000, X{ial, paratyphoiil « ani B, blooi cultures ani ¥assersann
all negative. Urine had no albusen or sudar. Two excisei petechiae
showel extravasation of bloodl, with cellular exuiate, ani thrombi
becominy ordanizel within the vessels, ani (1) blowcked larze ani
ssall arterial branches with leucocytes, hvaline (wmore or less) ani
alterei cells, ani chrosatin fragments. (2) Infiltration of vessel
walls anl peri-vascular tissues mith leucocytes. (3} Diapeiesis
bleeiins.. (4). V¥arkei chandes in the artarial w=all. (5) ?1;3;0113
in the thrombi.. Yo guinine bhal been taken, as there was no hiétory
of porevious malaria. Authors consildered the skin coniition iue to
the zalaria.

2oth Raynaui's pherncmenon ani fandyrene as founi in malarial
subjects Jeperally have a sysvetrical 1fstribution, but irresular
iistribution ras bean obiééveig The extreasities are most cowaenly
iovolved, but cases affecting the nose, ears, trunk, penis ani labia
have bean recoried.

It is, of course, coemon to fini walaria patients complaining
of their hanis ani feet befns "blue with coli”, but the literatamre
scens 10 susdest that the Raynaud synirose occurs more frequently in
robust types who have bsen careless in the use o f quinine or :
otherwise, ani in obstinate cases; while Janirene seems to be founi
#n less robust tyoes, or fulsinating forms of infection, in severe
chronic cases, ani in cachexiay ;

Raynaui's phenomsenon is consiiered to be a vafotonic one, occun
ring in the sase group of patients ss urticaria, ani associatei with
e.ainophilfg, local or Zeneral. It may be associated with iiaturbsi:
adrenal secretion, but further observstions on blooi pressure ani
other sviiences of airenal chaage are inifcated in this class of case

The following cass of Lager is representatibe:

~ASE XVII. (Leger),

Raynmaud's phenomenon of aalarial ori¢in with local eostinophiiia.,}
X., aged 30, bad been three times in Senedal, ani hal hsi

nuserous attacks of salaria. No eviience of syphilis, alcoholisa,
filaria, tubsrculosis, leprody, iisbetes, 3ri¢ht's iiseass, nor of

)

2 i3 vt e fard
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s2yshing to proiucas local asphyxis. ‘ie was 3B gonths in the colony
on this occasion, anl was havins zalarial attacks every 12 or 14
iays for the past three sonths, with constant feelinsg of fatigue.
Lookei robust ani vizorous, but skin ani labial ani conjunc-
tival mesbranes slizhtly discoloured. Uiver sldshtly enlardged.
Spleen anlargei to costal ear¢in, ani slightly tenier to palpation
ani percussion., Nothin¢ spacial in other orsans. 3lcoi examinei
jurin? attack showei many annalar schiszonts of plasmoiius prascox,
anl a few 7asste crescents. %o sicro~filaires. Leucocytes (500
countei) as follows: Plysorpheneutrophils: 35-81%; Lysphocytes,
21-85%; larde mononpclears, 1R-33%; sosinophils, 2-24%; smast s=lls, ™M,
Je 1i1 not atteni enoush to hiewself, took quinine very irres-
ulariy, ani about two hours after ons febrile attack hai 2 sensation
of "1=21 finsers” in the right band, like, as he saii, one w3y fee]
on an extreaely coli iay in winter. Thiz feelins lasted about an
hoar, ani then iisappearei of {tsell. Next iay it recurrei twice,

ani adain the followins isys, increasing in intensity. Zallei to see .

)
'

him on the third iay of his complastnt, I founi that the saase éhenon~-

snon couli be proiucei by insertinZ his hani in fresh water. The
finzers becsaws blooiless, dull white coaparei with the other hani,
sensation iullei, ani local tempsrature lown to 28°, Patient cow-
plainei of atiffness anl tiniling im the affected finders ani hani:
this lastedi about three~-guarters of an hour.

¥hite cell counts were sais fros the blooi, taken fros (4),
the rizht ear, (%), an infectsd snd asphyxiateld finger.

A 3,
Polysorohonuc lsar~-nsutrophils. 38~ 38 8n-08
Lysphocytes . 32-68., 18-15,
Larde "mononuclears.; . oy 224 B 5-10.
Posinoohils, 1-82%.. 18-5¢ .
Nast colls: ' : C - 0-13%,

Soms crescents were founl in uneh aanpla of blooi but no

picrofilaires.
Urine etsniced soveral times in the course of the illness

showei no albusen or sugar. The stopl wes exasined several times for
parasitss eg¢s, but nome were fpand. He hai never passed 2 tape~worp)

e e e
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Daily intramuscular injections of 0,50 G 2uinines chlorhyirate
wers ¢iven for 20 days. From the sixth day of the trsstment, the
Raynaul phenosenon diminished in intsnsity, ani by tre fifteenth
jay hai d1isappeared. The local eosinophilia sudsiisd parallel witn
the clinical appearsnces. Leucozyte counts ware done daily for the J
twenty days, 2 sevple of blood pein¢ taken from a finfer of the affects
rand, and a sample from another part of the boly for comparison,
Rlooi fror affected finger was taken irrespective of whether an
ssphyxia attack was on or not; ;t appearel to pake no 1iffsrance.

Percentage of eosinophils,

Q1001 taken froz an 2locd taken from
| affected tifer. snother part of body.

Ist, Day. 16°54 1-82.
3ri. day. 15-28. | 268,

5th, Day. 15867, 1247,
€th. Day. 312, 1+19. '
Pth, Deg. 7882 088
11th, May. 507 2-1¢.
12th. Day. 4-33. 1+45 .,
14th. Day. 1-68. 181,
17th. Day. 2°18. 157,
20th, day. 1-81. 1-92.-

%y the sixth day there was a sarked iwmprovessnt in the hani,
and a motable irop in the persentage of eosinophils., ODisappearance
of the malady ani return to norsal of the eosinophils were
synchronous, and followed quinine treateent.

’ Ract.: Lab,., Bamako,
High-Senegal, Biger,

There are many recorded instances of gandrene occurring as
8 complication of malaris. Occasionally it is preceded by the Raynaud
Phenomenon increasing to the gangrenous stage.: . At other times thers
is persistent acrocyanosis goins on to gangrens. It may be moist; or
iry.: It is generally symmetrical, involves the toes and feet most
Commonly, but almost any part of the skin of the boly say be involved.
™0 or tnree cames are recorded in which €lycosuria and gangrene have
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occurrei {n the coumsa of active malarisl infection, One of these,
reported by Dealer, is guoted avove under glycosuria. “
A g00d sxample of maltiple Jangrene recorded oy Osler |
{1lastrates this typs of case. In the original excsllent photoZraphs »

of the affacted lizds appear.
CA4SE XVI{Z.
Sase of Rulbiple.azL}?;;;:10idcr)“
yan cf 23 came to hospital 29-11-1899, somolaining of
sores about his oody. His mother 1isd of consumption. NO history
of skin trogble bsfore. , '
Az & chilt he hai sesasles, »uzps, and whooping cough.

fjad- malaria at six ysars olf, F#Five years pafore hai very severe
tyohoii faver, after which he nai an abscess in the anioninal wall
xhich l=ft largs scar. Nany boils at that time. A year bafore
admission went south sith armsy and in Aug. 1888, had a seconi sttack
of typhofd: ani was ill for two months.; No syphilis., Ssoked ireely.
¥hisky ani bsar in moderation. 1In Oct. 1899, he was in bed two
weeks with pains in the back aad Jeneral weaknses. YNo fwvsr, chills
or herpes ,~~cslled influenss. Up for a fewm gays whan noticed blebs
on both hanis which were slightly swollen. T%emkottled area appeared
on lefi instep, iorsus of right foot. 3lebs broks ani 1ischarged
fark fluid. No itchind, but psin at night.; 10 days ago hai ehilly
fseling. Urine clear.

On adwission~patient large framed, well-nourished, Complexion
sallow. Skin of whole body pigmemted, especially about nipple and
usbilfcus, genitals——net increased in agillae. Lips ani msucous
®oabranss norewal. Over ilorsue of left hani four healed scare;: over
ring, siddlelani little fingers brownish yellow 1i:coloration’of ski
¢radually pseling off where blebs are haaling. Palsar surfaceashonsn

;zfib blebs.: 3kin and subcoutaneous tissue over ring finger
§ht Rani~—~pPalwar surface of all four ‘
Yesiculation,.

¢andrepnous,
fingers: show gangrenous skin with

:i::: F:oe-33ngranous and very black area on iorsua.

Lot » discoloured ani tnickened skin which is tendsr.
Foot-~Gangrenous ani black arsa bedow sxternal walleolus .
—Over spin2 at junction of dorsd} anid i

Over heel 1y

L""1'*-«-‘But.’mck
' lusbar regfions 1,
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paten of gandrenous skin abéﬁi 14 » 2dam.; Over left gluteal region
s dry Zangrenous tenier patch 4 x 2 cos.
Occiput——Over lower occiput two areas oozing anl with gandrenous
appearance.

Though history 4ii not: suggest salaria the spleen was founi en-
larged and a very large nusber of malignant tertian parasites were
founi in the blood, especially crescent forws., BSlooi cultures proved
negative. No leucocytosis, ani 1ifferential count practically
normal, ®osinophils 2%.

Quinine was given in full doses and he improved rapidily. The
larger sloushs wers: treatei with linseel poultices sais with bichloride
solutfion.: Urine negative throughout. On Dsc. 14th, patchss on both
hanis hadi healed,

Falconer ani Anderson recori three cases of gangreane of the
fest that recovered. '

Paisseau and Leasaire record two fatal cases with full autopsy
reports. One of them is ¢iven here is somewhat abbreviated
translation.. The post-mortesy abservations as a whole are wol} worthy
of stuiy.. There is an emppasis of damage upon abiominal ordans-——ga
very general finding throughout the literature of post mortes reports =
on mslarial patjents, The adrenala especially asong the abiominal
organs show very marked destructive lesions. Mesentsric ganglia
see notedi as enlargsd: sanl congested, but no report of microscopie
Rppearancos is given, which is a most regrettable ordésién. Lastly
there are eviiences of recsat eniarteritis of the posterior tibia}
srtery, eniophlebitis of poplitesl anil posterior tibial veing, as
¥ell as enlarteritis sni: thrombosis of the vasa vasorus,
ani: Vanienbosch have also recoried eviidance
Vessals iusi to malaria.

An abriiged translation of the authors' comrents
4 Sases is appenied:

Two gases of gangrsne of sxtremities of malarial orizin
{ (Paisseau ani Lemaire).
18t Case. Gangrene (Serb soldier, 3£) both feet and
lower two-third legs-miied.
CASE XIX. 2odic. Case  T., 8 Mulatto about 30, aimitted to hosp.
“J’:Té:f-lnpos:iblo~to get a history, but it is probable he hai had

Alamartine
of eniarteritis of large

on their own
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maleria for soze time. .
On aimission, prostrated with periods of excitesent and

delirium at night.. Some vomiting without special characters-—no
d{arrhoea. He complained constantly and looked very ill.. Warked
asthenias pulse small, compressible, marked hypotension. He hai

been fevered for two lays before adsission, but now hai a tempsrature
varying betwsen 37° ani 37-8%.

Nothing notable: in internal organs, except spleen sarkedly
enlar¢ged, Sviience: of beginning symmsetrical Jandrene of toes of both
feet,. They ars black above ani below, ani ars very coli to toush.
Skin sloughing ani tender. Schizonts of P. falciparus, founi in the
blood. ‘
2lo0ci, rei cells, 4,600,000. Xhites 7,300. QCsll resistance, H1,3;
H2,1*5, Haemodlobin 95%.

Thite count: Polymorphonuc lsarneutrophils.: 47%.

Eosinophils.. 1%,
Transitionals. ‘ 9% .
Large mononuclears,: 7-5%..
Mast cells. G- 5%..
Mononuc lears~zediue clear., 2*5% .

. lymphocytas 215%..

. lar§e lymphocytes 2-5%..
Myeloil syslocytes orthobasophils. 23%.

, Mysloil myelocytes, 2~ 5%..
Por some days in stato quo.
8-10-16, consiisrable bdesiing of guws, and urine moderately red with
blooi. Epithelial casts, but no blood cells. Haemoglobinuria.

Leucocytan: Polymorphonuclearneutrophils. €4%.
Bosinophils.- : 0-5%.
Transitional. 10%.
Large wononuclears.: 2% .
Mediiuw mononuclears. 11%.
Lysphocytes. (2% large).r %,
Nyelocyts: orthobasophils.,: T 2°5%.

" granular.: 34%.,

T™his 4o0es not appear to be a relatively notable change on the first
®lood count. Numerocus sbhizonts with sose cresceats present ig spite
aily injection of one grae quinins. Sacral erosion size of five-frane
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plece .

19-10-18. Conlition much worse. Dsliricus ani géining; Erosion
crusted . Haemorrhags: continues, pulsa: feebler, temperature 3&°.
Marked drop in percantags of red. cells, thus redis 2,500,000.
¥hitss 9,500.:

¥hite count. Polysorphonuclearceutrophils.: 49¢%.
Rosinpphils. 0-6%.
Transitionals. 8%, .
[Larges mononuclears. 6%.
Mei{us mononuclears. * - 23%..
Lysphocytes . 11%..
Granular wyelocytes. 215%. .

12-10-16. Patient iied in algid coniition, without spparesat
agdravation of the dsngrene. ﬁ!;it'

Autopsy 1one an hour after ieath~-Thoracic ani abiomsinal organs,

bone. medulla, anl blood vessels of both leys examined. Heart ani
lungs normal.: Abdominal or¢ana show sarked changes. All are
congested, ani all the vessels of the abdosinal csvity are ¢gorged

with blood.: Splsen such enlarged, firs, and with ssveral haswmorrhagzic
1nf§rctionaf Splenic pedicular vedsels. congested.: Liver hypertrophied
gac.? Subcortical hassorrhages:.. Stossch and bowellmarkedly congested,
Pancreas congested ani with fatty necrosis. 3Supraremals, congested
reddish-¢rey colour.: Cortex has lost its yellow colour ius to thev'
lipoids of the spondiocytes.: It is almost the same colour as the.
sedulla, 3Zone medulla near fesur spiphysis——red islets of
degemeration incomplete. Congestsd: throughout.;

HISTOL@3Y-~Parasites were identified in every organ. In the
bone medulla small schizonts, but creseests; in abuniance, especially
in the spleen. Spleen, bone~sedulls, liver, pancreas, kiiney hoar£
ani posterior tibial vessols were exasinei msicrdscopically. ;plee
showed: tuo processss~—glomssrular strophy and sacropha¢ic incrsase :
:::1::::.' Nany of the splenic arterioles show manifest eniarteriyiz
Sriefly “;y:i:hig":é'?hngic infarcts in process of organization.
tigns o; cﬁp: : ;- rophy ani sacrophagic reaction of
slight hyger ; ¢ inflawsation aidsd, emdarteritis, pla
1"¢ing tP Pvasia of fixel cells.:

© infarction.

the pulp with

s infiltration
Entsrteritis, sometimes oblitoraus‘
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3ons sedullz, shows signs of subscute {nflassation ani early
reaction.:
3upra-renale show profouni lesion. Spongiocytes abssnt, iejeasrative
change of cortical cells, intertrabecular infiltration, with
endarteritis, sometimes with throabosis of ths medullary vesssls and
hgemorrhages in the pidmentary laysr. There is thersfore a severe
haesorrhagic necrosis of the glanis.

Nessnteric ganglia enlarged ani congested ani rei as wine: (No
nicroscopic raport).

Liver, slight enlargewsnt and graphite in colour. Capillaries

packed with pigmentei leucocytes. Slight congestion especiakly
central., Bile vessels norsal. Hepatic cells show Jranulo-fatty
iegeneration, with wuch pidesent in the ceills of the lower portion.
Subcapsular haesorrhages numserous, Thus subcortical hsemorrhagic

fat necrosis of liver,

Pancreas., L=sions more marked than in liver. Entire necrosis with
arterial throsbosis, Cells of the acini show &é&hrophil degeneration,
Islanis of Langerhans not: congested. ?orthbulur tissue hyperplastic
mnl infiltrated., Haesmorrhades throughoui: the: organ.; Vesssls all
such congested ani. contasining many pigasented whits cells.
Endarteri?ds with throsbosis and lodbular fatty nscrosis.

Kidneys much congested cemtrally., Afferesnt vessels especially
congested with many pigwentsd leucocytes,: Degeneration of cells of

. ° g
convoluted tubules. Mark !33533339 nephritis., Pyraziial Z0ne: sespg
normsal .

Reart.: Myocaddium shows no {mportant lesion.:

Patch—~—probably scar of an infarct.
Post. Tibial Artery. Filled with non-organized: bloodi zlot.. Markeq
Tndarteritis, Middle srterial coat practicslly normal. Outér coat
nornyla It 4s a receat emdarteritis, a patch extending for severa]
Sentizetres fpr part of the circusfsrence ani at this iavel the
;::?:hilial.lining is swollen ani. hyperplastic, narrowing the lumen,
ot fazii:na: o}fstic mesbrane is split ap into thin layers (1640ub 14
d’q’mer‘tzm e). In the susculo-elastic region, the elastic fibres show
Ve chanies. Vasa-vasorum show squally eniarteritis gan4 |

th .
rhronbosit; Ko atherosa or sclerosis present.
® poplitsa}]

At one: part a sclerotic

ani post, tibial veins show recent end;phlgbjgi, with
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focal organisation. '

Authors.' Comsemts. Pernicious malaria, 1eveloping to
algidity in a few days. There was osphasis of damage: to the
sbiominal organs, all of a siailar kind-——eniarteritis, throsbosis,
haeworrhagic infarctions, focal necrosis.

This is the: malarial theme~—eniarteritis, throabosis, haemorrhag=a,
necrosis, fatty necrosis. L

Thers was nothing about these pathological findings ®o suggest a
specific origin, ani the: blooi ¥assersann was negative, There was
nothing to sugdest a septicaemic origin for the lesion. Hence the
conclusion—-maq?ial endarteritis of large vessels.

These adthors in their post-sortea exapsinations of malarial
subjects have besn struck with the fact that an eniarteritis appears
in each orZan gravely involved: by malaria—e.g. the spleen, airenals,
bone~medulla, so that it appears to play an isportant role in
ralarial pathology.. They ask if thess artsrial lesions 40 not play
® pore: isportant part than has aleeaiy been adpitted in vaso-motor
ani pervous disorders perhaps considered as classic.

SGrall has emphasised arteritis obliterans of the vasa
nervorum in neuritis of the peripheral nerves.: Does shis-aned nét
this apply here also?

This local endarteritis asay coniuce to spass ani Raynauyd's
phenoasenon without the intersediary of nervse: lesions,

Paisseau and Lesaire state: that they have been struck by
the: frequency of eniarteritis in doind post-zottes examinstions on
®alaria patients, especially in the spleen, bone-medulla, ani supra-
renals.: They also say it is not rare to meet erythromelalgia,
acrosyanosis, ani gangrene of the: extremities in »alaria] sub jects
?*39~ftéc9~§he~qqegbéoa-&fbcf‘oric&-4otéoa¢-6o-ne&~gioy-a-gef; ‘
"i0?$ia&~papi-40-&h¢~,ﬂkhogea1

There may, therefors, be two sain factors proiucing the
*ils range of vaso-motor phemomena so often met with in malarial
ubjecta——namsly, vardation in central neurosuscular contrel

» and
local arterial irritation with i1sgeneratice change.:
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(10)..: Respiratory Systss.'

Respiratory disturbances occur in the course of selaria,
but. on the whole are not comson. Nevertheless, §061311 founi a
wolerate degree of bronehitis ani patches of broncho~pneusonia cosmon
asoni malarioue soliiers in Macedonia, ani that quinine led to
rapid cure

Mauban was struck with the frequency of bronchitdis in malarial
soldiers juring wars weather (Aagust) in Macedonia—in occurrei in
32 casss out of 72

Castellsni inilicates that a few iry coarss rfles are often
heari at. the cosaenceaent of an ordiinary mwalarial attack, ani
eaphasises an obssrvation of his that: sinute crepitations, especially
at the pulwonary bases, ani probably of plﬁhn-l origin, ars very
frequantly to be heari ani that; they fenerally iisappear nhen the
tempsrature has reached its sumseit.i He has saen acuts iry bronchitds
of malarial oriZin with lititle or no fewsr, ani also cases of iry
pleurisy a2ll reacting best to guianipe after other iruzs hai been
triei, He sam two cases closely simulating lobar pneamonia wmith
pain, coush ani expectoratioan, and rasty spit, with sabsiiaace of
teamperature on the &¢th iay on iantrasascular 3uiaine. (As a asatter s
of fact, jquinine will depress the tespsrature of a pure paeumococcsl
pneumonia within the usmal crisis poariocd, ast it ie highly lethsl to
the pnsusosoccus, so thet response to julaine is not so valuable
s iisgnostic point. in lan? soniitions as it may be in other local-
isations of the perasite; ¥.Kah.)

Pneusonia in selarious sgbjlects has receivei such attention
from the Italians, Marchiafava, Sigaasi, Suarnieri, Ascoli, Nazari—
aai they appsar to be afyeel that malarial infection per se is not
capadle of projucing inflassation of tha lungs, ani that where
pasusonia ioes occur, pneusoceccus or other accospanisents has bsen

foundi.; : |
Daigeon ani Zlarke, who studied 33 casss of lun¢ iovolveaent

(fatal) in salarious soliiers in Msceionis, Zive some very valuabls
observations mhich are hers reproiuced verbatis; (it say seem beyoni |
the natural scope of this work to Jive 30 cosplste a rocori of the
dathological finidnis of these observers, but as their observations

are alsost unigque in salarial pulwosary patholody, aad are to a 1
great extent the founiation of neurological states affectdng m,&&w,s

‘
1

o

i
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vhere these are heavily involvei in malsrial subjects, this part of
the subject couli not be consiisred complege withouts the esboijenent
of their findings).: _

"It is uncomson for sysptoms refersble to the respiratory tract
to atiain any prowinence ia the clinical histories of pernicious
walaria,; In less severs clinical typss of sgb-tertian walaria, the
occurrence of bronchitis has: beem noted fregquently. The olier writers
observel that with response of the malarial infection to quinine, the
respiratory sysptoss have abatei, a resalt one wouli expect fros a
stuly of the microscopical chanzes in the tissues in acute zalaria.
3i¢nani has observed rusty sputus in sowse cases of 'bronchitis' in
pernicious malaria s ¥hile it is unguestionabls that true croupous
pneuronia ani lobular pneusonia occur as complications or sequelae in
cases who at the sase time are infectsd with the malarial parasite, |
no patholodical eviisnce has been brouyht forward, as yet, to show éim: '
that a lesion of a lund is jue to the action of salarbal parasites.
Thore ars, however, frejuent rederemces in the literature to atypical
consolidations of lung, ani the question of a 'malarial' pneuwonis
continually rscurs without: beingy Cinally answered.i Nhat exsctly the
‘pneumonic subcontinuei® of the classicsl writers is must resain
undeciied. Mannaberg states there was in such cases 'a profuse
secretion of sucus, sarus, and ewen blood into the fime bronchioles,
but no isposit of a2 fibriiecus nature', Sosestises the sputus {s noted
as bri¢ht red or intenssly hassorrhadic. Microscopically, besiies
iplococci, red vleod cells, both fres ani infacted, mawe been
founi.i Sig¢gnasi observes that infectei reil cells rarely pass into the
sputue, as the teniency so noticeable in the cerebra] vessels is for
thew to aihers to the w»alls of the lung capillaries.

*In this connection, a case recorded by J.j k. Surfess is of
consiierable interest.

"n4S2 I. Natdve soliier, when first seen, iiadnosei as
pneusonia, with typical symptoes of cou¢h, pain in side, temperaturse
103°", Sputus, sucoi?, viscii, sni uniforasly blooi-stainei. 3lood
fils, aestivo-autusnal parasites; differential count, polyworpho-
nuclear, 2%, hyalines, 14-4%, ssall mononuclears, 22-3%. Total

leucocyts count: not ¢ivem.: 7
*Juring the course of the iisease, iefinite physical siins of
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consolidation of the left. lowsr lobe developed.. The fever showed a
tertian periodicity, ani a prominemt feature was alleviation of the
sysptoss: lurini the afebrile periods,! The sputus was still rusty 8
iays after the first record of its character. Tharse weseks later,
physical siJns hai iisappearei.

“the apparant absence of a polymorphonuclear-lsucdcytosis ani
the recurring remission of sysptoms 4o st leasgt suZssst an infection
8f the lunZ of mnusuzl]l character, ani by an agant other then the
pnesumococcus,!

"In a racent paper dealin? with the clinical types of suo~ter-~
tian malaria as seen in Macedonia, Palconsr ani Anierson cite tweo
cases of lobular consolidation of the lungs of atypical type., One
case showei a 1isturbancs of pulse-respiration ratio. No expector—
ation in either case, The tewpasrature was characteristic of a malas~
rial attack ani not of onsumonia. Sub—tertian parasites were present
in the peripheral blool. The pglse was 7001 throufhout, ani at no
time were the patients seriously f11. They concluied that there was
no eviience of a superaiied infection.:

"The results of our exasinations of the lunis in 33 cases throw
soze 1i2ht on this juestion of atypical conepnliiation of the lung in
palaria,;

"In 5 instances, true lobar pneusonia with apn exaiate of normal
character. ! case of lobar pneusconia, in association with pneusonec~
koaiosis (the ean hai been a stone~azssonY, These & cases can be
iigpizsedi fros furthar consiferation. The microscopical finiinis in
the remaining 27 cases were: R
!arked‘congostiob of capillary vessels of alveoli® 20

Hasmorrhazes into the alveold 12
Raemorrhadss {nto the alveoli ani the connective Assdoisted
tissue 3
. Lesions
Rasmorrhages nith inflamsatory foci aiditioml 5 of 23
Oeiema, hypostatic condestion, or partisl collapse 12 Sases.
Absence of either marked congestion or alveolar
hassorrhafes 4

*Ahgas of eollapss ara oftas assooistad with tha vaseslar

Phanennas sad ogsour i ths Tagions of sest: iatemss sagorgennst,
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“No record is available as to the charsctsrs of sputus, if
any, in the 23 cas2s which showed afcroscopic changes in the lungs,
apart fror the fact that the expectoration is stated to have been
watery on a few occasions. #pse& In 4 only is meation maie of
sysptoms or sidns indiicative of bronchitis or pulsonary lesions.
This is to be expectsi, as the Jravity of the cersbral sysotoss or
phenosena of collapses dominate the clindcal picture; many were too
{11 to ¢ive a history, or were moribuni when first seen.

“The consestion of the smallest blooi~vessels of the lungs is
in keeping with the familiar conZestion of the other viscera, It {s
this entofiemant that responis to juinine, just as the consestion
of the spleen declines under satisfactory anti-malarial treatrent,
anl fér 2 sinilar reason.

"I'he occurrance of haszorrhases into the lung alveoli 1oes not
ssex to have attractel guch notice in the accounts of the worbii
anatomy of pernicious malaria. Usually quite limitel in character,
wost often confinei to the lower lobe, or posterior portions of the
lunzs, they have sugsedted from thneir appearance small areas of
collapse, hypostatic condestion, broncho-pneusonia, but newer
infarction. Only exceptionally has it seemed possible that from the
extent of the haemorrhages the physical siins of coasoliiation could
be rezodnizei during life. W¥s have recoris of two cases which were
1isgnosed clinically as broncho~pneusonia, althousl the features of
the 1issasse were somewhat masked by the: severe malarisl infection.
The 1iasnosis of broncho~pneumonia was maie at the post-mortes
exasination, but the sicroscopicsl exaeination of the affected tissue
was not confirmatory. The microscopical finlinds were as follows:
Haemorrhass into the lueina of the bronchi, consiierable iiddtation
of the. capillaries in the alveolar walls, 1ispedesis of rei cells,
and foci of alveoli filled with red blooli cells. There was complete
absance of cellular reaction, but iestached mononuclear cells filled
with golien brown pigmemt were: conspicuocus.. Phasocytosis of red
cells ocecurrei, but was not a sarkel feature. Patches of oelewma,
ani collapse, were in close proximity to the haesorrhagic areas.

"Thers #&s no ioubt that she cause of pulmonary hasmorrhages is
to be sought in the conlestion of the alveolar walls ani accompanmying
tissuve changes.. W®¥e reZari the condgestion ani haesorrhages in the
pulmonary tissues as similar to tye con?estion ani haesorrhages set
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with io the brain, sni to s much sors inteunss ieg¢ree in the spleen .
In fact, cdniestion of the bloodl vesssls and hmemorrhade into the
surrouniin¢ tissues is ons of the sost striking phenomena wet with
in acuts pernizious mslariafl

The nuthors recori tmo cases infelation to pulaonary consoli-
dation, one of which is here isteilsi:

£AsE 11

Yalarial Pnsuaonts.. <{Duddeon and Clarkel.:

Sarg M., adel 13, Zhronic salaria with recurrences.
Zlinical pneumonia.

Presious History: Two years in Maceionia, ani four orevious
attacks of malaria, Present illness cosmenced with heaiache, g§anera}
pains, shiverinz.: Teaoerature, 101-4 °F }

On aimission to S. 2. 3., temperature, 135-2°F, Oull, irowsy,
tongue thickly furrei, rapii pulse, spleen sdlargei.

The following iany the patisat was worse, ani soist sounis were
heari all over the chest, while 24 hours latsr,. consolidastion was
iiagnocsed at the right baseu Patient rapiily hecasne worss, ani iied
on the 1ith day of his illness.: Zlood filss woere aefative, at each
exasination. Sassars of the splenic juice showel coarse pigssnt, but
no salarial oarasitss, 3Soth lungs wers founi to be ceiematous ani
conZested, very iark in colour, with patohy consoliiation. Spleen
wes very much enlarged. ‘

Micrescopy of the tissuse': 3raia. Ko tbrosvosis, no parasites,
ani no haesorrhafes,

Kidney.. Oiffass iedsneration of ths tubular epithelium, more
sspacially of the convolutei tobules,

Lungs.. “onsiderable conzestion of the alveolar walls, with
hacsarrhages ianto the lune¢ tissue, proiucing a patchy comsoliiation.
In sone aress, the haesorrhaies occupiel a lar¢e ares of luai tissus
as in a true apoplexy.. Tbers wers scatiered areas of oclema, ani
very esrly inflaswatory chamies, which in the case of the left lung
wors insuffictent to proisce comsolidetion, while in the opposite
lun¢, very small foci of comnsolidation due to active inflassation
were pressnt iep direct reletion to the hasmorrhagic areas.. Active
red cmll phagocytosis was pressnt in esch long.
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They continue "Further observations are necessary to istermine
the clinical significance of these alveolar hasmorrhates in malaria.
Recoris of ths cnemical ani microscopical exasinations of the sputus,
whers present, ani total ani 1iffersntdal blooi counts in cases with
siins of broacnitis or atypical comsolfiation woulil be of ¢reat value.
Our observations show that in permicious walaria, scatterei areas of
consolidatéon of the lung tissues occur in which the anatomical
basis is diapsiesis of red cells ioto the alveolar spaces, in
extsnt usually of lisited character, but in exceptional cases
proiucins wmassive consoliiation of lung tissue. The extent of the
pylsonary congestion or haesorrhades is not relatei to a heavy
injection at the time of the terzmination of the i1issase” .

Porot records several cases of chronic bronchitics who 1eveloped
periodic attacks of asthea coinciient with febrile palarial sttacks
which were controllei by gainine

Ziegann 1istinguishes two varieties of pneumonias associated
sith ralarias~one a zixed infection, where pneusoceccal or other
infection is adiel 4o the sslarial; ani1 the other, in which malaria
runs a pneuzonia~like rourse, with sassin? of parsasites in the lungs,
while other orianises are preseat assisting {n the consoliiation
process .

Pleurisy,(iitohraq-:tic or otherwise, is not 3 very commson
coeplication in ealarial subjects, but it dces occur, efther in
assosiation with pneusonic wonsoliiaticn, or otherwise.

Of the more nearolozical infections of the respirstory system,
bowever, thars are soes eviiences &s the literature. F_ 7. Nellsan
in a2 report-of his expeiition to Portugaese West Africa (1907)
iniicates that malaria is responsible for the vast majority of cases
of f11-health in the iistrict, and iniicates a proainence of narvous,
andio-spastic affections of the bronchi, associated with ¢great pain
in the chest, dyspnoes, no expectoration, enl 1iffering fros
ordinary ssthsa in that they were not paroxysssl.

Ramsoni ani Jarrie recori instances of syspathetic ddsturbsace
in walarial subjects comprising sysptoms referable to cariisc, vaso-
sotor, se=retory, respiratory, ani iigestive systess. The respirator
iisturbances cowprisei a sense of oppression in the chest, with deep

sighing respirations.
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Alzeiia recorids a case of a younsd 7irl sdwitted to Rio ie
Janeiro hospital with acute asthma. The fever was markei, and there
were salarial parasites ia the blodd.. Ewetics, bellaionnma plaster,
blisters, fumig¢ations, and KI internslly failei to reldéve.:
Buguinine, 80 ceus. t.i.i., materially relieved the sysptoms ani
spparently cured the patient.:

Da Matta recoris s case of asthes in 2 youth of 18, who got
malaria a year defore (1911),; Temperature, 38-8°C, Pace cyanosei,
eni with coeplete astheatic synirome. TonZestion ridht heart. M.T.
parasites in blood. Rapii cure on quinine.

The following case showinz sig¢ns of pneueoZastric irritation
ani paresisx, with respiratory phenosenon, #s of interest in this
connection.

Pnaunosadtric paremis of malarial orisia, o, Conlsllol).
§.t1.h 41 years, peasant, living in salarial tistrict.,
Previous h=alth fooi. Yo abuse of alcohol or tobacco. For several
years sufferei fros recurrent attacks of asthea, ani in past years
became {11 in spring, bscase affected with msalaria, which was treated
eneryetically, anl appeareil curel, not haviany hai any escurrent
attack in the intervening perioi.;

In july, 1910, after having workei on irrigation work, was =txn
sttacked by quotiiian salaria, for which he ot severa]l juinine
injections. This revovei fever. Advised to fo on with juinine by
mouth, but patient, believing himself curel, went back to work
without. resumin? quinfne. One morning on_?th Aug., he awakesed
feeling very ill ani mith flaccidity of all hds szesbers. Arising
with 1ifficulty, he ireggel himself to his work, but it was too much
for him, and he felt an oppression in the chest, like ap attack of
ssthpa coming on. He hai to cease work, ani <ot bome with 1ifficul-
Ly, because of extrese weaknoss ani incressing anxiety with his
breathing 1ffficulty. In bed, he shiverei intensely, ani coverei
himself completely.. Hs soon hai to Fet up, however, ani sit on the
eige of the bei owing to increased iifficulty of respiration, which
accoriing to the p.tdent‘s feeling was 1iffersnt frow the usual

astheatic attack——sore severe breathlessness. A little afterwaris,
be had gastralgis snd iotenss: vositian¢., Pever rose to 4O0rge,
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Yoluntarily the patient used his usual ssthwa remedies, dut with no
benefit.r Respiratory ami fastric iisturbances resained unchanged.
Towaris evening, fever fell with sweating, ani the above phenomena
fisinished in intensity towards adght, but 3id not cease, so that the
patient had s sleepless nights: The following day, though apyretic,
he felt 111 because of iyspneea, ani ¢astric pain ani vomiting which
prevented biz fros eating. Beiny far fros aby habitation, he coulid
not. Zet a foctor, ani used hose remedies~~cloth with wine apvpliei to
the stomach, ani mpustard to the chest.

On the morniangd of the 8th, there was a recurreace of fever with
shivers anl forser phenomena which increased rapidly ani alarainzly,
when the aathor was called in urdently.. He was founi seatei on the
bed with winiow open, anxious, frightened looking, chest bare ani
woist.; Brow pallil ani perspiring,; Mors by ¢estures than woris, he
sale the ioctor unierstani his state of dreathlessness, anl made his
feel that death was imsinenty: there was iyspnoes, cough, ani frothy
blooiy sputus.

Exawination: Robust type, well=nouristiei,. earthy colour, lips
cyanosei, ani sclerotics ysllow. Ulesperatars, 3% &8°C, Palse, 151,
Respirations, 54. Ciou¢h and spit tinfed with blood.r No enlargeid
g¢lands in neck or elsemhere. Pulsonary bsses show riles, easpecially
on the right sile, Resonancs iulled, ani tywpamitic on left.
3lightly 4sll right siiejr apices: ftee.: No salar¢ed peri-~bronchial
flanis, nor sediastinal tuscur.

Heart:-prascoriial ijullsess not: incressei. Apex Weat not
visible. GOyanosis.; No osiesa of lower extresities. No frewitus,
Apex beat in 6th spacer—enlarged.. Right heart enlarded, ani to
left, 3 cps. to left of sii~sternue: Sounfs indistdnct, but no
suraurs. No aortitis. Jugular turziiy Radial pulse, 151, weak,
slightly irregular,  and occasiomslly imperceptible.

Stosach:— Painful, tyspssitic, dilated; liver enlarzei ani
pushei up.t Spleen onlargei four~fingerbreadths below costal mwargin,
harq and painful to touch.

Seneral Nervoss Systes norssl.
As: the case was evilontly serious, the author resained for

bours,  ani aisinistered caffeine, quipine, amd ti€italis by imjection.
Remove vemous blooi. B8y niznt, celser. Tesperatare, 35-8°Cy
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Breathlessnsss iiminishel: also vomiting ani gastralgia. Respirations,
48, pulse, 138, Spartedne ani strychnine and quinine: {njections.
Dizitalis continuei. Alsc elsctricity to pneumozastric nerve,
applyind *ve pole on neck, and ~ve pole to neck, praecoriius, ani
epi¢astriun in succession.. Alsost: imseiintaly, pulse came iown to
110 from 130, NXext morning, after easier night, the patient was such
better: alsost no breatlessness, vositing censed, iiminishei iyspooea,
but. slight Zastric temiernens:,ani less blool in spit, 2ni lun? signs
easier.. Respiration, 40; oulss, 112; tespsrature, 38°7. Urine, 990
i®s,i, in 24 hours, with traces of albusen¥ S3looci taken iay before
showei plazazol.: falciparum. Two more electrizal applications, ani
seiicine continuel.: In morning, coniition entirely chans¢es—no
heart idiscosfort, 1ifficult breathini ani other sywptows clearei up.
Respiration, 29, pulse, 100; tewpsrature, norsal.

Patient couli be removel home, where treatesnt was continued,
ani he rapiily ani cospletely recoversi. The heart yescame normal in
size 2radually, andl stomach iiscoxfort disappeared.

duthor's Commgnts. Hare then, we have 1 case with threes: ordans
functionally altersai~heart, lunis, ani stowach, while sach of thea
showed no organic alteration. This sugZests s 1istarbance of
pnsumodastric control.

The features of the cass are briefly these:

15t Perioi—Dyspnoss, coush, Zastraldis, cardialiia.

2ni. Parioi—Preionminance: 4 paresis of the samezrpulaonary
congestion, 1ilatation of stomsach, tachycariia, with cardiac iilata-
tion in acute fores. The patient was seen in July with malaria, anpd
at that tise, his hsart was norssl, ani there was nothing to suigest
syocariial desgensration.. In any case, his exacerbation of wmalaria

sas recsmt .
The conslusion is, thermfore,. that this is » case of

pneumozastric listurbance conssquent on salaria, s type of case al-
resiy citei by Cardarelli, ani Hushsrdln this case, there was no
other agency than salaria to explain ths pneusoiastric paresis.
There w»as a fanger of pneusofastric paralysis, if the malarial agent
hai not besn ramoved in time. The offect of the guinine injectiens
"as not jmmeiiate. The early asthsatic attacks are lookei upon as

, . of the pneuzodastrige—;
indicative of a sinot state of resistance of L A

Borbii preiisposition set agoing by the malarial irritant. The
¢lectricity and digitalis are consiiered 1®portant in the treatment,
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15 A8 t’: &:dts:am that the features of the coli stage
¥s have ‘

ss are practically fienticad with sylPBth°‘:°':i;:::i
nlarial pRToRy t they closely resssble the effoct of a subsu
stimulation; tha 20 sinies of 1 in 1000 of airenalin in s healthy
tajection of 12 °1 es are: an increase of blool pressure, an increase
sult: rhes:rfe:h::e", 9;1101‘- goose-skin, horripilation,
o e t,fi;st coli clamwy sweat at first, followed by =more
braiycariia ‘. 2. T;e {nference is that repeated walarial attacks
:ro£::jia::;:::ﬁtor-quartan succession ptats a heavy strain upon the

n .

syspathatic-adirenal apoaratus, ani one would expect to fnfd-cti#ic:lly
all grades of thedir signs of exhaustion and svidence post-mortean ?

all ;raiations of their tissue change, WNalarial literature supplies
abun;ant eviience of airenal changes in malarial subjects, but so

far as I Bawe been able to 1dscovor, the sympathetic ¢anglia have

been overlooked.: Various authors——Paisseau ani Lewmaire, Duilgeon ani
Clarks, GSarin, Sarrouy, ani Pouget snd others, have recorded
degensrative changes in the airenals ranging from profouni changes
such as arterial and capillary thrombosis,: haesorrhages, foci of .
degeneration and necrosis, cortical and medullary, to sisple congestior
lost of cortical lipoid,in sll dsg¢rees, loss of chrosaffin substance,
vacuclation ani the pressnce of malarial pi¢ment ani parasites,
Monier~Vinari has drawn attention to the frequancy of low blooi pEwEET:
pressure in many malarial cases among the Prench troops, sose of

which are rescoried joimtly with Paissean ani L=aaire, so that clinical
ani pathological finlings couli be correlated.

'Dudgéon ani Tlarke also recori that in exasination of the
8irenals in thirty cases of pernicious salatda with blackwater fover,
the: most constant lesion was the reduction of the fat lipoii econtent
in the cortical layers. 1In aany this loss was consiierable,
fttﬂn&ntly associated with medullary haemorrhaZes ani othar changes,

Paisseau ani Lesaire classify their dages exhibiting airena]
lnsufticiency under several healings:

1. Cowma, 1ue to airenal iestrustion ani
.- chapter on coma).

2. Algid, or typhoid fors.

3. Choleritorn.

ani was

without braipn
leafons (cf
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The first group h:s:;ba.n jealt with in the chapter with
that heaii:?;;gvrns,.'hich cospriss larfely the f=atures of snaphylaxis
are characterised by asthenis, algiddty, ¢ensrally high fever to
begin with, nervousness, agétation, deliriuz anil vowiting of ten
b&rsistemt ijuring thedir course, Aftee this acate phase the fewver
sbates, ths acuts symptoss give place to festures of impeniing
collapse, immobility, profoundi asthenia, pinched face, tunken eyea,
gaze fixéd ani imaobile, voise broken or whispering. 3kin say
have a marbled appsarancs ani hanise and fest cyanosed anil icy coverei
with ccli sweat ani respirations shallom, Pulss rate relativaly
little increassd, but s3all ani cozpressible with low arterial
tension, Tewoeraturs suhnormal. 3ergent's white lins (which, nowsver,
¥right, Sezary, Marey ani Vulpian saintain is physiological). Hsart

sounis not wmurmurous, but short ani sharp.: §a&tro—intestinal

disturbance genarallly accompanies in the form of repeated voaniting, °

d4arrhosa, lumbar, abiowninal ani spigastric pains, or painful cramps.,
Intelligence painteined till the last.: Neath mway ocecur suidenly.
Thess cases, even in the milier foras, often fail to responi to a
Rill climate. With recovery, the blood pressura ani tespecature
rise again asually slewly to normal. Buring the: acute phase in this
type: there may be an emphasis of sweating, constituting a diaphoretic
fora,

Rut even in algid types there is a wide range of variation,
The: patient may be delirious, viclent, stuporose, - by turns. Or
abloxinal disturbarce may take the: fors of acute abioren ari raiss
the question-of perforaticn or appeniicftis requiring coeraticn.

blood way appesr in the stools bringing the picture nsarer the
choleriforn varisty.

Or

[averan Guoted by Wannaterg) repcrts a case of 2l¢ii pernicious
type as follows: .

3., aged 23, soldfer, was breuzht into the hospita] at
Cont&antdneg July 27, 1882, 11 p.».’ Qe hai emp been enployed as 3
fardensr, andi hai suffered from fever several times. Re sppeared at
Roapital on July 27 on account of a recxurrence which, at the time,
Showed nothing at all suspicious of perniciousness. The battslion

Pbysician ordered ons 3w.' quinine sulphate in pills. The sage evoding
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Bis conidtion suidealy bacase wmorse and he was brought at once to
the nospital. On aimission he was sxtrensly eesk, yet in posssssion
of his ssnses. He sighed ieeply froes time to time, but when asked
how ha fely, cosplained only of weakneus anl prostration., The
extrenitiss were ccld, the pulse guite rapii, ani impalpable in the
rsdiial artery. It was 120 i{n the carotdids. The heart bsat was rapii
sni feeble; rsspirations hurrisd, but deep.

The ruup wa3 wars to the feel, The teapsrature was not taken,
Pupils were dilated., Urine voidsi involuntarily. Subcutaneous
injection of 1,50 Quinine;. frictions, sinapisms, warwz drinks, The
algor progressei rapiily. . .

July 78, 3.30 a,w®; ths death agony. Half an hour later, the
ani.

The autopsy shosed ths signs of a s3vars malaria;in the blcod
of ths orsans anorwous nuasbers of parasites wers: founi.

4 ca3s of als3id tyos with svidences of marikei airenal damage

recoried by Paisceau and Lanaire {s ¢givan i{n abbreviatei translatdon,
viz: CASR XIXII.

4 soliier, who aftar two months of frequent malaise with
vary slight rise of tewpsrature ani progressive anassia, was adm{tted
~ to hospital in Salonica with profouni anaemia ani a tondency to

¢ollapas., Vorninz temosraturs 37¢, svening 34<5°. He 4isd within 24

hours of aizission. He hal been treatei with large intravenous and
intrasusnular injectfons of quinine 3ince aisission.

Post-mortaz exasination vas done about 3 hours aftar ieath,

SPLRRN—Tnlargat, intanss congastion of pulp, Valnighian |
€orpuszles about normal, suck malarial pigwent, ani erascants and
Fossties tnrcughout. 2lood vessels of the Malpighian corpuscles 4o
tot appear to 03 injutei.

L1vRR—S1ightly ealarged, a little pale and slightly pigwented.
Contistemca:norsal;-no sclsrosis or perihspatitis,

t1fght-—23pillaries bdontain few red: cslle,
leacocytes:

¥icrossopis changes
but many pizaented

no parssites founi. ¥No marked cedlular changes, bat
Tupffer 2ells loaied 7ith pigeent.

KIDNKEYS——Practically norwsal, but pale fror anaeasia.

Zlomer
Cdpillaries contain pigmented leucocytes and free pigment. war

Loop vessels
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contain pigwented macrophates and a very few schizonts.:

SUPRA~RERALS~—%ot enlarged=—rather atrophied. Cortex atrophic,
grey, contains mot a trace of lipoid. Pigmented laysr alaost
dissppeareti. ¥=iulla congested. Nany yount schizonts . Microscopically
there are extensive iegenearative andi hsewmorrhagic changes,: In the
capsulsr zons thers is no cell seen with the characters of a
spondiocyte, Tn the fascicular layer, the c=lls are wore or less
strophisd.: The reticular layer is separatedi by hsesorrhafss ani has
lost its normal pidrent., Fascicular ani reticular bear the burien of
jamaze. The meiulla i condested ani shows inflammatory infiltration,
but 1c2s not appear to be otherwise jamaged. Parasites founi in vessels
6f cortex and fascicular lasyer, but not in medulla.

The srohasis of 1amage has therefore been in the adrenals, with
low tension opulse anl profound prostration sggeeing clinically with the
post~mortes findings.:

In the cholerifors typs thers is an emphasis upon Zastro~intes~
tinal disturbtance~~incontrollable vositing, persdistent and savers
iisrrhoeaz, simulating cholera. TIn those cases the cholers bacillus has
1o be specifically excluied sicroscopically.: Frags (Srazil) records '
ssveral cases of this class for axasple:

v.3,, agei 20, black, bachelor, porter, native of Babiae.
Adwitted to hosp.: Nov 15, 181€. Adynamiéc comidition, passive attitude,
indifference, almost not beini sble to answer the juestions put to his.
Pronouncel muscle weakness, hypothersy, weak dirrsgular pulse, vomiting,
diarrhoea, abdominal pain, ani vascular hypoteasion (arterisl tension
10 sax, and & win. Oacilloveter, Pachon).:

Increasing Zrowth of the spleen,- slight enlargment of livers;
roeflexes normel. Exavination of the other ordans 1ii not revesl any
abnormsal condition. Tlinical evidences pointind to supra-renal
insufficiency.. He was put oo opotherepsutical treatrent, mith cardiac
tonics ani stizulants. Slow improvesent of patient': vositing and diarrh
rhosas diwinish: aulcwlsr‘ueakness continues.: ¥alarial parasites found
4n the Dlooi.: Zontinusd treatsment enls in recovery. j

|

Tn 3ll these forms serious airenal damsge has been founi post-
wortem according to Paisseau ani lesaire sni others. In some cases
sxazined by thew,  the Adldison synirone agpeared,: althou¢h these two
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obssrvers are careful to point out, (as others have noted), that the
‘adrerals way show complets destruction of tissue without any pigment~
ation of the skin.: Tt is considered that {rritation of the sympathetic
{s capable of orolucing skin piiventation, with or without interference
with tte adrsnals, ani that in the 444{son synirose there 4s both
airenal dsstrustion and sympathetic i-ritation. Converssly, fatal
cases have been recoried exhibiting complete airenal destruction,
suiden coma, without any skin pigeentation (sse chap. on coes).

4se__rIrIl.

Tase of Addison synirome associated with salaria (Teysonnidres,
reported by Paisseau ani Lesaire).

A scliier who hai never been abrosd arrived dn the Fast
23=-2-1€. On the 15th June, he hai fever with gastro—intestinal
syeptcrs ani privary malaria was 1iagnosed. The fevsr lasted four
days ard 1i1 not exceei 38'5°. During July, he had four salarial
attacks which lastei only a few hours, ani ware seperated by six or
_seven days apyrexia.: The worst attack was on 27th July,: and was
accompanisd by profuse voriting, iisrrhoea, ani lusbar pain.
Darrhoea psrsistei two or three days after the: fall in tesperature.
8y 23rd Sept.:(when seen by P..ani LY, the patient pressnted a full
picture of Addison's disease. His skin was pigmented throughout,
especially in frontal ani teuwporal regions, ani ahove all was merked
on the prepuce ani groins, which were absolutely black.  The patient
stated that the pismsentation hai started about a little over a month
before.: The buccal sucous mesbrane hai a pigfwentary rash the size of
s lentil. He is anaemic, emaciated, ani complains of fatigue on the
least effort. He can take his fool sitting up, biét cannot walk round
the ward. Artsrial tension is very low ani pulse 4s obliferated with
very slizht digital pressure. Heart and lunds show nothins abnormal.
Liver not enlarzei. 3pheen enlarged and two finderbreaiths below
costal margin. Digestibe trouble has subsided ani appetite has
imsprovei.. To be ovacuatei to France soon.:

Ths authors note that this illness supervened hari upon a
primary malarial infection, api that he exhibited the full Addison
syndrome thoush he 1ii1 not at any tize appear to be in ismediate idange-
for,:

Shauffari, Huper and Clément rscord a case of the Addison
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syndrome with polyneuritis sni right optic atrophy, sttributed to
salaria,;

Sgerin, Sarrouy and Pouget record 24 marked cases of silder
subadrenalisas in 590 malarias.: Condition fenerally developed during
first six sonths of infectionwinsidiously.. They wmere characterised
by proZressive ezaciation, asthenia, anorexia, diverse pigmentations of
the skin such as bronzing of hands ani face, vitilago of face, scrotunm,
thorax, pigsenteid sucous membranes especially lips; and resistance to
- cure® at high altituie, Tachycardia without apparsnt reason or on
slight effort, digestive troubles, low blool pressure ani anaemia.

They usually 1ii1 well on guinine, iron, arsenic ani adreanalin.:

Pre-prosinence—then, The predosinance, then, of the signs of
airen2zl insufficiency in the course of acute but more often chronic msdes
salarial infection, and recordiei zainly by French ani Italian obsesrvers,
has lel to the frequent use upon the Continent of airenalin, associated
with quinins arsenic anl iron in the treataent of thsse cases.,

The @ilder forms of this class of case whare the features of
subalirenalisep take a prominent part {n the picture-—namely low tension
pualae, aathenia, incapacity fTor sustained effort, hypothermia, can
only be judjel fromp the zlinical findinds but there z2re many records
of this kind,: ani the present writer has handled sany cases of this
type. There is a xids rande of variability of the {satures in
1ifferent cases to modify the pictures—such as palpitation, Jastro-
intestinal symptowms, neuraliias, heaiache, ear—-noises, gididiness,
depression, sleesplesspess, sweating, ani so on, but tie basal features
persist through this larde Zroup of chronic malarial infections. |

A case of the author's will illustrate this variety:

CASE XXIV, 1.D>., driver A.8.C., (einer in civil life). Health
ig;;";:;:;ar—~never hai a day'’s illness.. Father d4ied at 5¢ in fever
hospital, cause unknown.. Mother aliwe ani wedl.’ 5 brothers ani 3
sisters alive ani well.: Not nervous as a boy, nor hai nizhtmares,
Enlisted Nov. 1914, Prance, May or June 1915.. Under fire but not
wounied.; Salonics, June 1816, where he took ealaria and was in
hospital four weeks with first attack.. Malignant tertian parasites

in blood.: Headaches, dizsiness, buzzing noises 'in ears, sweats, teeth
chattering.. Sent to Malta after a sonth in hospital. Sent back to
Salonica about the eni of 1916.. Malaria egein after there a weelr-six

%#eks {n hospital.. Hai about mix attacks a yesr during 122? ad 1118-
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Yas deazobilised jo Dec.i: 1918, Off duty two or three dsys at a time.

Since return hows, Bas hat ghivering attackg—=—lacs often than while
in Army, but for threes weeks bmfore New Ysar 1921 hsd two attacks per
wesk, anl had a dav or so of{ work as a winer, at a time., Took
guinine .

11-1~21. A sturdv lookin¢ masn, but looks anaewic. Teeth ani
tondue Jooi. Complaint of pains in the head and buzzing in the ears,
Some depression, eastily tired, and incavacity for sustainei effort.
Has bmon taken gquinine at intervals for a wmonth.:

@hys&cai 3iins': "Yeart ani lunds negative. Spleen not palpable. Liver
normal.: 3kin moist ani says he swoats frequently at night. Pupils
norsal., #«nee—jerks noraal. No Rombergism.:

13-1-21. 3Blood fils shows incrsase of white cells in ¢general,
about 20,000 per c.mw.;, ani +ee relative increase of larie mononuclears,
No parasitez founi. 1Iron ani arsenic prescribei.:

25~1=21. Says he hai snivering fit, sith sweating, last night
and the nidnt mefores.. ool files taken, but no parasites found.,
Antipyrin prescribel for healaches.

1~3~21, Pale, atill anasazic. Aporshensive, depressai,
spatnetic, dull, anl still unasle for sustainsd effort. Low tension
pulse.:

28-3-21. Has been {11 i1 bed sost of tise since last note,.
shivaring, sweating, faveraed. Quinine sssuved.:

14=4=21. Has isproved since last nota.:

23-6~21., Thraee wesks sincs last attacke—shivering, sweating,
heaiache, ani buzzing noises in ths ears.; Looks rather bettsr., Says
this is the longest interval batween two sttacks he has had., Iron,
arsenic,- ani quinine continusd at intervals, with antipyrin for
herdache shen indicstedi.

‘ Dec.i, 1%21. VMuch {eproved-~less anaswic-looking, ani feels
f4t for work. hot isnreseed and much more hopeful . To resuse work.

Alsid4{ty has been attributed by some authors to airenal
{asutficiansy. It is pogsible that this plays a part in certa;n cases
of progresive algzidity, ievelooed slowly.: But, accordiing to Abramsi
and Sensvet, it fs certainly not the sain cause.; According to them,
vlgidity in all fts degress is one of the most constant symptomss of
bsemocidstic shock {(anaphylaxis):~cyanosis, cold sweat, very low
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artesrial ssnesion, tachcardit, death by collapse.: 'If an algid
salarial attack, results in sdrenal 1suf{icncy, these authors msain-
tain that all curative: trest;ent“i&lusory. in the present state of
-our knowledZe. On the contrary, to rédlieve the collapse producei by
the hasmoclastic shoek, in relieving rapidly the lowered arterial
taQ:ion anl making ‘it as short as pgossicle, there is ¢reater hope of
success. This iz lone bty ipntravenous dinjection of 1000 G of
physiological serum + 2 nméas.: of adrenalin which generally dissipates
in 3 few zinutes ail the si¢gns of algidity.. This procedure saved
four cases in six. Two of tnese appeared dsai for more than five
#inutes,: and are now io perfect health. The injection wey accompanied
by artificial respiration..

Thay point out tihat for ‘the reason that sporélation occurs
before the attack, quinins Ziven at the time of the attack is useless~-
-it is too late. 7Ziven eight hours befors the attack, it hinders the
haemoclastic echosek shock,

hyre¢
‘Phyrold hyperactivity and hwpoactivity appsar amon? the

fsatures of malarial infection as in other toxic diseases. Not
infraqusnzly,'tha siins of hyperthyrciiiss appear as part of a
walarial n=2urosis, showing tachcariia, loss of weight,: undue
reaiinsss of the skin tco flush ani aweat, restlessness, excitability,
with or without sxol\phthalaeos, with or without visible enlargenent
of the glani,. The main features of the hot stage of the salarial
paroxysz are hizhly compatible with an ovsractivity eof this glani.
There are a few racoris of Grave's disease followingd upon malarial
infection.:

jerkens rscords s cwse: of Srave's iisease in a Malay
saleswan, who hal ssvere malaria for two years ani latterly hai
fevar only in the nizht. He cosplained of tachycardia, goitre,
tresor, sweatinsg;: splesen ani: liver enlarged, acnaemia and malarial
parasites in the bloodi. Mononucleosis anil polynuclears iiminished.
Qufnin& resovad all syepbons ani signs, exeept enlargesent of the
spleen, which, however, was much diminished in size.;

A good example of hyperthyroiiisw is given in the meiico-
legal section (case, 0.¥.) '

Papastrategakis recoris ones case of exo\phthaleic Foitre,
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following infection with malaria, with a bad prognosis.:

Hums odbserve] 30 cases of hyperthyroidise awong white troops
4n Fast Africa, and was hiwsel! affected in this way.. Acute
enlargexent of the ¢land appear=i déring the zalarial attack, and
appeared fros 12 to 30 hours after the fall of tempersture., The
pajority had hal several attacks of malaria, a2nd none had had previous
goitre, or fullness of the neck, or family history of thyroiial
iiscase. Parasites were founl in the blooH in every case, gensrally
scanty, mostly sub-tertian, sowe tenign tertian, ani some mixed
infections.: 54ani swellins was Jenerally sysmetrical, pasinful and
tenier without reiness of the skin, ani after two or thres 1a§} fever.
Dysphavia in varying defrees was a prosinent complaint. There was
local pain, heai throbbing, sli¢ght ausculsr tremor, exophthalmos in
two cases, tachycardia the rule,: 100~110, even to 130;: heart sounis
genarally altered, systolic bruit, or accentuation of second souni.
Spleen enlarged in 70%.. Two of Hume''s casss~—the first apoarently
hiaself=—are hers racorded: casz__11r.

(1).: Capt. J. 5. 4. Tesperature 101<€® on aimission..
Seconi attack of malaria. Scanty sub-—tertias rings. Pyrexia lasted
24 hours.. Enlargesent of both lobes of thyroii, especiallly the left,
occurrei 12 hours attsr the fall of temperature,: ani reached its
maxisue 24 hours later. Dysphagia ani Dyspnoea present, neck
painful ani tenisr to toueh. No tremor or exophthadmo=.. Pulse 110,
spleen slightly enlarjei. There was a iefinite reduction in size in
7 4ays, but the thyroii swelliwy Bws never entirely 1isavpearsi. It
increasei 3 months latsr, followinZ another attack of malaria, ani
was invariably larger after slight attacks. 1In July, 1813, (One year
fros first appearanace), enlargexent of the left lobe was still
present, but without sysptoasd,

| CASE__IXTI.

Othsr cases hai Jreater tachycardia, such as the followming
(2). Pte.: TAP. aged 23.: STleven previous attacks of malarias.
Sub-tertian paragites in blood. Noticed choking, tigyht senrsation
ia tnroat, ani dyspnosa in four prevdous attacks. 3ilateral thyroii
enlargement present with marked ani persistent tachycariia; pulse
sbout 140. Spleen slightly enlarded.: Thyroid decreased unler guinine
and arsenic treatmsat. Tachycariia jecreased very slowly in spite
of absolute rest in bsi. Pulse sbout 110 when invalided home.
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The treatzent adopted in these cases was guinine bhkhyirochloride
by south, ani in a few cases by rectuns.! érnirv,'threthourly,
ositting one dose at night, over the first four ieys.: Then 7rs. xv
to xx, 1afly, with arsenie, increasing to orizinal dosase durinz
relapse, or 2th, 10th, 11th 1ays. In most cases, in frox four to ten
iays, swelling reduced markedly, but fnvariably enlarsed azain
furing attacks,!

There is little in the literature d4saling clesaly with
subthyreoiiise as a late malarial effsct.. Hettodue wentions a case
of myxoddesa as a sequel to malarial infection. The wost striking
reference to this subject is maie by those writers such as Bardel
ani 4e %run, who are recordiny their observations on race iegensratior
{n malarial districts, The 2schectics in those aress take on a
cretinoii look. Rurie]l is especially exphatic on this point. HYume
notes this g=ni<cretinocii apoearance of chiliren in the infected
arsas of Fast dfrica,; Further ohservation in eslarious districts
should illueinate this satter

Tn wany fatal casss the thyreoid has been found with changes i
rangin? frow slizht clouly swellins up to netrosis with intraglandiglar
hsemorrhases. There the airenals ani thyreoki have been sxaminedi in |
the same case, airenals have Jdensrally shown such sore severe changes
then the thyrecil. Dulgeon reports consiierable disinution of |
céddoil content of thyreoil vesicles in s few cases, ani in ons E
instance, active sultiplicatios of the cells linénZ the vasicles hai
occurrei. The pituitary gessvrelly esscspes except where there has |
besn extonsive braim involvemeat.

In cases of thyreoiial disturkbnee it is,. ofi course, a little
difficult to say how much of the. thyreoil listurbaace is due to hot
clipsts: ani war conditions, either of which separately is capabile of
sffesting the {lani, As alreaiy soted, Craser has shown that increase
of tesperature fros say causs pute & sirains upon it It may very well
be: that what locel coniitioas bave started:, salaria has completei,

It: is often im this barness that: the parasite sscapes jetection, ani
therefore eraiication, with fateful conseguences.

13 Orehitis.!

Qther Z4dniular swallings (enioerine) have
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been frequantly obsarved ia the course of malarisl infection.:

Orchitis: of madarial ori¢im bas beon recoried by wmany observers
——\Maurel, éirart& Calumotise, Charvot,: Qertholon, Schait, ani mote
rocently by Vccchis,:Borueyzéooilll.530$tadllni, Hame, Moscato, ani
Mannaberg.

According to Martin, wbo saw nuserous cases in Susatra, both
testicle ani ephifiyeis are affected in sarked remittieat fever,
generally in cachectics amd relapsing casss. This occurs apart from
trausa, or acuis or chrosic gomorrhoes.. Pain is mores intease than
in Zonorrhoeal orchitds, and swelling may be marked. It iisappears
Quicker with treatment than Zonorrhoeasl orchitis, but suppuration
say occcur, He says that the epilidysia ani temticle ars fenerally
involvel sinmujitanesmamly ani that, he never sew thickening of the
epiiidywis: remain, thoudh often byirocoele. Many writers racori the
eni result of atrophy of the testicle. 3Jirert observei in ?ann-u;
eeonZ 350 salaria cases,. 192 tises orchitis with sudsegquent atrophy
of one or both testicles (Mspmaberg).

Payrer frequentldy observed hyirocesle after malaria, {n Iniia.
Rorelli rocoris testicular strophy 1ins sslarial subjects, who hai bai
fregquent. relapses. over load periols of time.

Vecchia recoris a case of this kini,

CASE XXFIIL..

Yalarial Orchitis.; {Tecohla).:

A boy of 18, s native of Trevlaser in Aldanis, hai on
¥ov. 5th,: 1919, 3 ssvers attack of salaria with intense ridors ani
iruve gsneral iepression. Aboutl an hour after the: onset of the
attack, violent pain came on with swellin¢ in the right testicle.:
Yigh 1efervescence, cawe reliaf of the painm, an¥ Iisinution of the
swelling, to be succeeddd by a fresh scceas of pain ani swelling
with the raturn of the fever. Eniovenous injections of quinine
broaght shout rapii decline of the fewer, asmi pari passu relief and
finally 14isappearance of the tsaticular sysptoes. There was
completas absence of any eviience of gomorrhoea, parotitis, syphilis,
or tubsrcle.)

“astellani recoris a case of priapiss of sslarial origia.
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Parasites were ¢ot. in the blooi.. The coniition was not influenced

in ths least by brqnidoc;=hotzb:tms;sbqlllﬂonax, etc., but iisappeared

on larie joses of juinine.

Ovary. Overias pein bas been freguently recoried in malarious
wonen, sosvtiwes ss part of an apparently “acute abiosen® ani usually
sabsides with quinine. Castellani ani others rascori such cases.

Dysmonorrhoea iz not uncoamon, with uterine hatworrhages,
pusrperail heworrhages, ete. & caze: of {yssenorrhosa is recoried in
the Zase T1 of this chepter. (Rosenberger).:

Teredularities of the blaider are also freguent enoush in acute
ani chronic malarial infectdonssreviience of parasyspathetic
idsturbance .

14, Parotitis.}

Parotiitis' of malerial origin, or assoeciated with salaris,
hags besn frequently observed by Borneav!orean,4§odﬂtll. Iarinasco,
Yerneuil, Mannabery, ani Alasartine ani Vanismbosche ani othsrs.

Laacisi (quoted by Vannaber¢) reports s salarisl epiiesic,
tertian in tapcyfatpthefboqianinq‘of the: 18th Temtury (1709-10Y, {a
shich parotitis often produced death by suffocation.; Since thea {t
bas: boen repeataily iescribed as s serions cosplication in severe
U&ltri§& spiienice,;

Jooiall says #t was not uncommon in Wacedonia lur#ng the War,
sai that the chief 1ifficalty was in distinduishing it fros sueps.
Tt: usually subsiies, anl rarely suppuorates, and sore rarely the
shols: Zland sloughs.:

Alasartine ani Vanienbosohe saw it freguently iuring the ¥ar,:

Moreau says it was cosson to fini such cases with pain,
swelling, or pain on masticstionm,- with subsaquent secondary infection
from the south via Stenson's duct with streptococcus, staphylococcas.
It wms often associatel with ulcers: or suppurstion of the mucosa of
the south. There was a lisbility to seconisry haemorrhage after
incision, necessitating tying of the external carotids, Facial
paralysis was a frequeant cosplication.
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15, Masmitis.'

Several obssrvers recori sassitis in the course of salarial
infection., Carnot aani Bruydre recori 5 cases in soliiers in Salonica
juring the %ar, Uhey levelopei laring the malarial attack, ani
continued their developssmt iuring the apyrexial psrioi.. In one case,
the nsaswitis occurreil six sonths after onset of malaria. In the
seconi ani third cases, ? sooths afterwaris; ani in the fourth case,
in the third month aftasrwaris. It developel slowly ani steadiily.

It. persisted three months in the first case without abating.. There
was no fever apart frows salarisl rigor.. Colostrup was gathered,

ani was foundi to be opalescent, sni containel few cytolofical elemants
with polynuclear ani enlarisd sonosuclear cells, 50%, todether with
arborescent crystals.

S5arin found samsitis in 5 of BY) soliijers unier treatment for
salaria. It csusel no trouble for seversl amsonths, but assuppurstion
isveloped apd there was cousiierable pain. Ia 2 of the wen, the
other sas®a suppurated a month after the firsi:y In one cass, there
mas secretion of colostrus in the: sourse of suppurating saesitis.

t6.: Pituitary.

A case of acromedaly, stiributed to malaria, ani developing
during its course, is recoried by Ch. Richet fils (quoted by Zarsot,
who saw the case). The coniition was attributsd to a localization

of parasites in the hypophysisy!
Duig¢son records that the pitaitary femerally escapes in cerebral

sslaria,: sxcept where there has beem oxtemnsive brain involveaent.
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¥alarial Psychoses.:
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¥alsrial psychosis was known to Hippocrates. Stuiy of it
sceps to have JYegun with Syierham. Althouih nmore moiern literature
{s stuiisi with innugerable =xavples of mentz]l israngeasnt in
associaticn with walaria, very feow observers give anything like a
cosprashensive account of the malarial psychosesz. [his cannot be
because these cases are not plentifgl enough, but may be partly
bezause on the cne handl no single Jeneral practitionar sces vary many
of ther; ani on the other because there has bteen 3 teniency to
iroup the psy:hosés accoriing to their clinical types, ratner than to
stuly 3zencies., Another point is, that when a case of wental
ierangensnt crops up in civil practice, it is genarally passel over
to the care of the alienist, with the result that seliow is one
observer in a position to ;ive an account of a case from start to
finish. Thus the ehanging of hanis, to7ether with the interrittency
of the symptomatcloﬁy ani 1ifficulty 67 finding the parasite, even
when it is tnouZht of, conduce to the otscuring of ths etiological
relaticnship of malaria to the psychoses,

¥e have sean frow the chaptsr on ﬂistors that the nn-xents
noticed the relationship between abncrzal menta]l states ani fevers
nith tertian ani quartss perioiicity.; “ippocraties, Calen, ani
sany others of their tiwes, ani later, includinz Syienhas ani
3ebastian, récori cases of tnis kini, ani since the iiscovery of
the parasite by laveran in 1eeo,vae11 authernticatei casss mestly in
szall sroups have been rscorded in shunisnce,

The begt cozprehpnstve sccounts cf the walarial psyzhoses
Pave been given ty Porot and Jutsanc (Algsrie), Hesnari, (Marine
Medical Officer), Pasmanik (Rulgaria), Ersepelin, Réiis,
Clavigny, ani Forrester, , ) .

Porot and “utrann, Hesnari, aoni E7is emphasize the fact

that all zalarial psychoses are initislly confusicnal states, and
that all otrer mental states are further jevelopssats at sz later
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staZe or esphasis of cerimian features on the basis of eonfusion. |
The confusion accoriing to them is cosposed of intellectual Jeter~ :
ioration, psychowotor retardapion, drean islirifue, stupor; pnrcoption,f
orientation, consciousness are accentuated., Delirius is intermittent,
ani not well! sustained or expansive, anl of thewme poor and sonotoaontwd
which distinzuishes it from alcoholiec dslirium, which shows mueh

sore agitation, "olus onirique®, a delirivs much more activs,
continuous, oolymorohcus, sani hallucinated, In walarial ielirium,
there 1§ mcre sleaep than 41ream; ir alcobholic deliriue, there is

more iream than sleep (Hesnari),

There is a predowinrance of asthenia ani depression, with
isnsral] mental enfestlement, defective initdative, memory iefects,

a teniency to pervistence of fixed iisas, denerally of iepressive
tone, So»atic nervous iisturbances often coexist——polyneuritis,
altered refjeves, tresors, headeche, fits, dysarthria, vdrtigo of
various forms, often cershellar, "

Deterioration of the feneral physical state 4s cosmon, snd
sgaenia proxinent in cases with successive salariel stsacks.

These obsarvers emphasise the fact that the onset of wmental
disturoance is often Wery sudden, and is often preceied by severe
hesdaches, such 2s is compos in chronic salarda.: The course of the
iistyebance is cften irrezular, ani of lon¢ duration.. ‘It is common
to find » recurrance of sontasl]l iisturtance with recurrence of the
valarial sttscks, witn partial or cownlete abatszent of the sental
svsptoss betwesn tipes. Theyssphasize the faet that so~calleld cures
ar® oftan coinciiant with phasss of abatesent of the more proncunced
rentsl zyrotoes, ip whiet a clossr imspsction reveale sore Yeneral
zenta] enfleerlerant, slight chandes of tsaper and gharsecter,
constitoting 2 slignt detarioration-ef tre sersonslity.

‘ Porot anrd Tutsson classify the »alardial ssychoses as follows:
A, STVPLE CONPUSTONE STATES.
1.. Sisple confusion with stupor. (Zensrally
transitory.)
3. Forw delirious, with hallucinstions,
3, Recurrest forr.
3, PROLO¥IED PSYTHOSHS . , .
1. Sy orisary confusionsl state bLecoming chroade«—
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sorging into catatonic dementia, ‘
2. R0 association with syeptoas of organic distur~-
bancs. '
&, Asthenis, and siaple iepression (poor
feneral condition, and malaria baily treated).
f.4 Cerebro-spinal or paripheral neuritis
{salariel ¢eneral parslysis, or othet neuro~-
suscular sysptoms). . :
3. Persistent nightmare, anl secondary
systewatisei delirive.
4. 9y revealing a latent const$tutional mental
weakness,
o, MNelancholia.
£. MNania.
v'. Dsesatia Praecox.
The average furstios of zisple confusional states say de from .
one. to severs]l wseks, ani selioms exseeds two or three nonths. Those j
that exceei that time genereslly develop into another mental synirome, |
and a cowmon residue is palarisl neurasthenia, which also often occurs
after severe malaris inaiequatsly trested,. showing character changes,
ispulsiveness, ill-temper, leaiing to hosiciisl or suiciial acts, ani
therefore becowming of maiico~lsgal importance. Prognosis 1is generally
gooi, especially if the case id dealt with in the initial confusional
stage, thus prsventing levelopweat ifnto the sore chronic forms. Even
then the prognosis is eftem gool, unier appropriate treatsent.
Hesnari also injicates that in ths szalariasl psychoses
confusion is a constent basis ani that there is & temiency to toppob,
bradypsychie ani 4isorientation, mith automatic reactions. I
prolonge3 cases, confusion msy be severe and vary little in intensity.
Tn severe casess teniiag to becose chbrenic, in the measure that
psychic fasotivity lasts, the climical picture ohanges, Certain
tenctions revives~locomotion, relative ordientation, ability to
perfors sinple scts instinctive and familiarg but imitiative is lost,
tonsoience i3 enfeeblsi, there are errors of jJuigment ani criticiss,
hypersuggestibility, anl ill-tesper. The censlition tenis towaris
dementia, ani chances of complets recevery Jdiminish with duration of
the symptoms.. When, however, recovery takes place, it is sarked by
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senesia, principally for the periol of the psychosis.. Excitewsnt is
for the most part relatively slight in coeparison with the confusion,
tends to be interwitteat, and only shoss at the beginning by

pressure of circumstances and fever, Asthenia, apathy, iepression

are prominent. There 4s not, as in many severe toxic states, true
slteration of the s@ntisents, affections, ethical ani wmoral functions.
{ueility, familial emotions, normal emotions tendi generally to

return as the confusion abates.: There are frequently periocis of
anxiety with reactions, pesvishness, tll=temper, but withoat true
phobias or marked impulziveness.:

The course of chronic salarial psychoses is progressive and
prolonged like those of fenrral infection, accompanisi by visceral
troubles~—headache, asthenias nervous and psychic, and prolonged
neurasthenia.: The psychic disturhance may be irregular, proceeiing
by fits and starts, ani say last from one to six months, or a year.
Aftar a year, recovery is: rare, but possible. ®hen that occurs,
there is prozressive azelioration of the sysptoms and there is a
striking oaraldélise beatween the psychotdt anl the ccconpanydng
cachexia .

There is a sental stats of malarial cachexia which is often
a preluie to psychozds or desentia, comprising irritable weakneas,
unstable tesper, intsillectusl inzapacity, lefective meaory,
defective attention, aboulie, and hypoehondriscal dieas.. These may
¢o on to confirmed psychosis, with peripheral or central symptoms,
or may sni in cowa. Sswides the pictuses of cachexia there ares oftsn
signs of malarial locslisstion refersble to i14fferent organs,
viscersl cr glaniular, Jastro—insestinal,: hepatic, splenic, cariio-
cssculsar, rensl, which give variations of the climical picture while
retaining psychic changow.

In the prolongel psychoses especially,  Hesnardi insists on
the importnace of associate feotors, such ws adcoholism, dysenteries,
srter{o~sclerosis, auto-intoxications, stet Sut he has no 1oudt
that malaria proiuces psychoses apart fros these amsociate conditions
sad apart: fros constitutional defecty

He divides h#s casss of prolonded paychoses ieveloping fros
feitial acute confusion brosily into teo:

A. SIINPLE CHRORIC PSYCHOSES~=ROR-DENENTTNG~—CURABLE .+




-5 _ ' :129

These consist of simple wental confusion of salarialorigin,
anl includes depressive foras~~iifferently labelled-~such as
selancholia,; These depressive forms are cases of mentdl confusion,
with secondary mselancholia, ani exhidit ismsobdlity, lack of interest
in surrouniings, soaplete apathy, iiminished consciousness, iisorien-
tation, ill-tewper, loss of appetite, inszoenis, ete. The confusion
say last in varying degrees up to six or eight months with simple
ssthenia, interanittent stupor, interaittent excitesent, with periois
of rslative: luciiity.: Soss sees to becomes ismentei, thouth it is
difficult to distinguish at tises between chronic zental confusion
ani malarial iesentia. Many so-called sures of such cases are really
cases with resiiual wild wental enfeeblement, sewory #sfects, hiiien
isfects of intellectual capacity and changes of sanner ani tesper
sore or l=ss compatible with socliety.

B.. THE DEMENTIAS.

Simple states of dempentia csn follow acute or chronic
ealaris, as they can any toxic 1isease.: ¥Nalarial iswontia appears to
be rather scre intesllectual than moral, sffecting sore the menory,
sental activity, tieation, and not so readily gravely influencing
conduct.. :
There is no mediicédiman lon¢ in the tropics having himself
had aalaris who has not noticed Jdisinished intellsctual capacity or
sose disturbance of psyohic balance. There are sl]l pessible 1egrees
of dieinishei psychic capacity as a segquel to malaria+diminished
wental activity, iisinished cepacity for delicate social functions,
comparakle to precocious lsailitQQtsi:tes of 1isinished sentality
incompatible with social 1ife, down te complete lementia. All these
varied coniitions have been notsd especially in repatriatei colonials
sftar grave malaria. Occasionally polysorphous excitemsnt punctuates
the downwari progress of the: case., Hs quotes s caze of lLaurds, o
yound man of 28, repatristed from Norocco in s state of post-malarial
ssatal coanfueion, whipl was soon coeplicated by catatonds, frisacing,
shatter, onanisa, alternatéon of ijspression ani psychomotor excitessnt,
developing after six years into s state of stationary general sental
snfeeblement.. He also notes thie existence of malarial general
Paralysis, ani quotes Berthier, Sard,: Rey, Maranion ie Montyel,
Lemoine, etc., in this conmnsction. This type oxhibits 1iwinighed
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sontel capacity, stupidity, ideas of grandeus, treaors, iysarthria,

sxagierated deep reflexes, pupillary paresis, sig¢ns suggesting pro-

iressive meningo~encephalitis.: In addition there are often cerebral
localized lesions—~-cersdellar, sphasic, hesiplegic.:

Passanik,: who lived first in a aslaria-free and very healthy
dfstrict of Buldaria~—the Roiofer Rergen, with practically an Alpine
climate, found that thousands of labourers left the iistrict every
spring, went to meslarious districts, ani brought back salaria with
them.; These cases wers always uncosplicated, and in 568 of them, not
one hai any mental complication.:

Later (1897),. in & highly malarious ddstrict there was a
considerable asount of sental disturbance. In 5412 salaria cases, he
saw mental iisturbance 106 timee, i.e.i about 2%.; 44 were wales A
(41-6%); 62, females (58-°A%). They were all depressei types-—sone
iegree of apathy was a feature of thes all. Melaacholia agitata
- was the most commson type in aiults, Thers were chronic casss with
recurrent high tamperature, ani sccompanini by visual and auditory
hallucinations.: 1In children, stepor-coms predominated. The
cachexia cases hald selios or never any riss of tesperature, and
tenied in sismple melancholis, or to ¢ on to stuyor. or dessatia
acuta stupida (Eraepelin).

True man$a was not sees, and acute delirium was ssea in only
thres cases. The turation of the psychoses wes variable; shortest
period was four ilays, the longest three months, The cases of shortest
iuration were mostly childrem;: the lonjest, esdults., Only ona case,

8 woman, showei perssnent jeasntia.

In 128, there was a recyrrence of sental syeptoss during
sxacerbation aslarial attacks, snd in sll these cases the psychoses
sonforsed to its orizinal type. These cases thus prolonZel ani
recurrent, though sostly eserging not in a dewsntedi conlition, showed
sose iegree of mentsl detsrioration in that they were irritable,
lacking emergy, untrestworthy, ani less cosmunicative than formerly.
Ta thess cases, coantivuing to live in a walarious district, the
prognosis was toubtful. Pro¢nosis in 4/5 of the cases was good,
in 124 doubtful, ani in €4 bai.

In nomne of these cases was Pasmanik able to find a
teuropathic predisposition.: He citss this as ad¢ainst the wiem eof
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Kraspelin, who made out @51 of tias collection of casee predispbsid.
The people of the district froa which hisz patients case were a siszple
living and heslthy people apart from the malaris to which they were
exposed, and thers wes little insanity mmong thes that could not be
traced to salaria.. There was no evidence of personal or farilial
susceptibdditywrather were the evidences the other wey.

In &6 cases {(4-8%) chronic alcoholisnm 4n the father was
found.,: In all the other cases, there was a 6ictory of malaria 4n
the parents, and in the patients teaeselvesi. Pasmanik ddvides his
cases into three Zroups':r

1. Childrsn with salarisl psychoses. 'In most cases
apathy, stupor~cosa comditiéns, and much less oftener delirice.

2. @sychosss; associated with chronic malaria, arising
during exacsrbstions of the asdarisrmselsacholia agitata.

8. Valarial cschexiam~sdspls sslancholia or steates of
sental stupidity. S o

He considers that the salaria acted in two wayswdirsctly
upon ths central nervous systes, and wiso indirectly by weakening
the whole organism, through aansseia and mslnutrition generally.

The trsatssant coasisted 4a dviag to all, tepid baths and
guinine, The tepid beaths weee prolonged and worked very well. In
the cases of zelancholia agitats, swall doses of gquinine were used,
to begin with at least. TIn casss of stauporrcoss, diwple
selancholias ani demesntia, large doses of goinine were Jivea. 'In
sose of the cases, it esaggersted the aural dallveinations, and made
the patdent worse for & time.

Eracpelin sade & study of 38 cesas, 724 of whos were man.
The nmost fregqueat fora of paychosis was molascholie with excitement
and fear, i.e. agitated sslencholia which ocsurred in half the cases,
Fraqueatdy hellucinations and dslusions were added. A quarter of
the cases had hallucimetions. %owicidel and suiciddal attespts were
frequentto the esbent of 838§ of the osses, end Kraspslin indicates
thet this is chearacteristic of intersittsut fevers. These attespts
ware frequsatly {ollowsd by cosplets ssnesis or by a very hazy
recollection such as reainds the alienist 8f & post-epileptic state.
He records that sisilar seantsl states occur in childeenrvexcitewendy,
sslancholia with partial or cosplete amnesiewnoted et agoes ren¢ing
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from B to 14 years (Boha). A half of the cases had sgitateds
sedlancholim.: A quarter of the cases had maniacal exhaltatation

with delirius and hallacinstdions at times. Usss frequent was siample
{quiet) melencholia, with vague feelindgs of fear and euditory

noises. Lastly, such less frequent was a peculiar state of atrophy
going on to stupor in some cases. In 20Y btBere were terrifying

dreass and ear noises at night, .Only 254 appesred by history to

be predispossd to mental breskdowar-by alcohol, anseaia, neuropathic
or hereditary history. Kraepelin emphasiees disturbance of nutrition,
in thede cases, apparently by repeated or long~standing sslaria.

He divides his cases 4nto three groupe’:

1. Coxstose, or soporific type, (fedrdis peraiciosa,
sppoplectica syncopalis), with tad prognosis.

2. Bpasticreeclamptic, spifeptie, tetanic nnd hydropnobic
foras. (Spasms of 4iffsrent kinde prominent).

3. QCachecticr—with hesdache, giddiness, ser noisss,
sleeplessnessr. occesidnally delirius of wmaniacal character, with a
specisl tendency to suicide. The prognosis in this type of ®ese is
even worss than in the first type.

A point of specisl interest 43 that & third of the Kraspelin
cases had quartan fever. 744 ware dbetween the ages of 20 and 60 years
of age.

Hs notes that the redation of sental breakdown to the -last
fever attacks is very differeat in differsat authors. WHe finds it
sost frequent in thes convalescent period, but records that weeks,
sonths, or & ysar may pass between recofnised febrile attacks and the
first onsst of msemtal sysptoss. 1a 10 cases of psychooea associated
with cachexia, only 4 cleared up withia a moatbh, aa& Stherc took
soaths and & ysar. 2 4id not elear sp. The progaoai: is
aafavourable in these cases.:

The pathological anatosy showed hyperscais and ocedesa of the
central organs, heart weakness froa fsver, direct toxiec shanges in
the ceidls, especially off vessel immervetion.. Pigwent in braim
sortex was not constant, but thwde were piJwent emboli producing
sxtravasation blood in the vein.

R7is, the Sordeaux alienist, dinsists that thefe are psychoses
peculiar to wslaris, acute or chronicwin epposition to Naraedon de
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Nontyel and others who saintain that there s no difference botween
the paychoses of malaria end those of other toxic infections, such
ss tpphoid and puerperal fever. He insists on the enphasis, in
. walarial sentsl states, of amnesie, which is not nearly so marked in
slcoholise eand other toxic mental states, even in advanced stages of
sentall dissolution., Ye and Chawigny upheld the constant incidence
of confusion a1 the basal aental derangment, out of which the other
psychoses spring, end eaphasise the medicorlegsl importance of the
sslatial psychcses as & whols.

Forrester, who had 116 cases asony soldierye, indicates that
aszlaris was by far the biggest factor in diseese szong Macedonian
troops (1920), and the swin cause of inssnity. There ware both
palignant and benign tertian iafections. No difference was noticed
betwean the psychoses due to malaria and those due to other acute
fevers, unlese in the intepsity of iafection as a whole, and the
predsliction of the toxin for nerve tissue in particular. Cosa was
frequent., Acute confusion was the most corson type of acuts
psychosis.

He divides his cases iato two groups':r-

1. Those associated directly with the mslarial attack.
2. ‘Those occurring as the result of repsated attacks.

1. The former class were slways nmore acute, ani approximsated
to a complete dsliriua. Other things being equal, proinosis was
better fn this group, which as s rule yislded oasily snd rapidly
to appropriate treatment. There were 32 eases in this group, which
occurred during the malarial sttack, © of which were prisary infectlo%
and the others cccurred during s relapse, Almost every type of psy-
chosis was represented, but confusion was nsost prosinent. It was
present in 22 cases, i.2. €& 7568, Depresaion was prominent in
12 cases, or 37+5%. The confusion veried fros delirium such as nmay
occur with pyrexia {rpj any cause, to complete dissociation of the
perzonality. With confusionsl insanity, no mesory of the acute
illness was retained. In this acute group, heredity played a very
unigportant part, as a history of inssnity was traced in only two
cases. Hereiitary suicide was alsc given in B, both of whoa actually

sttempted their lives. .
2. 87 cases occurred after espeated attacks of_yad;riu,
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Alcohol was the determiaing ceuse in 7, 0§ were fesble-minded. In
70, salaria was the determsining factor, and ac¢ain all verieties of
psychosis were met with, Confusion wes again 4he prosinent type,
and almost of equal frequencs was depression.

In 31 cases of confusion, there was insane heredity in 4.

. 24 » depression, » ) ..
in some the confusion cleared in a day or two; in others,
sors siowly. The onset of well-~merked desentia praselox was nade
out in 8 cases,

There was always & marked ansewia end debility accompanying
the psychosis, ani sosetimes profound cachexia, ~Prosnosis was
alwsys good, unless other factors were present,

The types in this ¢roup woere':~

sizple fwpem. 22. °

Depression. 24 .
Densntia prescox. 8.
De-lusional insanity. o €.
Excitewsnt with violence. 1

e g

70 .

Among the confusional cases of this group, 9 hed a bad
heredity, viz, 2 wer"e feeblerwinded; 2 gave 'insane deredity; 1
hed St. Vitus' dance in youths 1 fave a history of similar attack
previocusly to sslarial infectionr 'In nearly every case, there was
8 breach of silitery discipline. The suthor's observations on these
lines are mofe fully detailed in the medico-lefsl section.

The treatment consisted in {ntramuscular injections of quinine
w-as in cachectics, guinine by the south is not wedl-tolerated., Also
galyl intravenously was very useful. The author found cacodylate
of soda very diseppointing.

The writer had given a brief sumssry of the observations
of thome who have given the most comprehensive accounts of the
salarial psychosss as existing in civil, wilitary, and seafariny
practice. Tt will ce noticed that while Porot and Gntsaqn,

Hosnard, R¥gis, Chavigny and Forrester eaphasise the g
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confusional elewent in all these psychoses, RKraepelin snd Passanik
eephasise the element of iepression. Hach of thede obssrvers has
contributed to thgﬁlluuination of a very difficult class of case in
the lomain of psychiatry, which up to the present has been with
astonishing oversight lardely nedlected.

In furtherance of that work, an analysis of 181 cases handled
by the writer is given below. Fros the patholozical details defined
{n an earliar chapter, it is not surprising to find cases of insanity
in which salaria pddys the whole, or a principal, oart. These cases
were all soldiers on service during the Great War, who bhad becomre
infected with malaris in Ssalonica, Palestine, !Italy, Africa, Tndia,
or Mesopotamia, and hail been repatriated because of mental disturbance
or because of malaria, with subseguent mental breakdown. A large
proportion of thea came from Sslonica, where saligneat tertisn
ralaria was very sesvere, and was for the »sost part inmadeguately
treated. Accompenying each came was a wet of Army Docusents giviag
o sccount of the coandition by the Army Officers on the spot, so
that up to arrival in the 3ritish ¥ilitary. Mectal Hospitals, there
wss a fairly continoess and sere or.less complete record of the
psychosis from the beginniag. The cases bhers rscdrded were under
pbservation by the writer for periods ranging froms 6~18 months, so
that their fluctuation of sysptossieloyy was usder soderatsly close
obsarvation, in the later stages at least, although service conditiom
did not conduce to the detailed seientific observations that aight
otherwise, withan increasing realisation of their lisportance, have
Yaen applisd. ‘Ip many instances ihe cess was diagnosed before
.rrival_in.tha Hope Military Rospitel, and only where subsequsnt
obssrvations seemed to warrant it, was that alisred., !In the others,
no disgnosis wasz made, but only a record of obsarvations en route
given, which were taken into account when a final diagnosis was
decided'upou.v .

The following is a classifdcation of the 131 cases according
to thedir clinjcal typast

Melancholia. 38.
Confusional Insanity.. ' BH.
Delusional Ins.nit;. - 21,

Clinical Dementia Prascox. o 14 .
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(Carried forward. 108)

Nanias.. 6o
Btupor.- ' 5.
Delirium.. 3.
@sychnsthenia; 5.
Exhaustion psychosis. 2.
Demsntia. 1.
Complete annesia. 1.
et it

131.

This classi€ication is based mainly on the eaphasis of
syoptomatolosy during the :later stages of the cases, or upon the
record of such emphasis at an earlier stage where it was sufficiently
clear to be reliabls,

Tt will be noted that states of depression ani confusion sake
up the majority of the cases, ani that indeed all the groups,
selancholias apart, could be lookei upon as confusional states with
varjations. This strendthens the view of the French obbarvers who
consider the basal mslarial psychosie, confudion. And it s certain
that many cases clinically meitﬁcbqlic in a later stage had passed
through‘sh sarlisr stags of confusion befors depression had developed
snoush to dominate the picture. To s larde extant, confusion and
depression are ths two éonponeﬂt: of th= malarial psychoses, and in
many instgnces are para:llel]l phemosens in the ones case, thouzh in
others, there is a marked disscciastion in degree.

Df thess 131 cases, 4 were of sarked mediconlegal dimportance
4n civil life after discharge fros the armsy, and are recorded
separately under that heading. Of the rensining 127 cases, E5% were
30 years old or under; 12% were 40 ysass th,or oldsr; 22% had
defective family histories traceds &7£ had quite Food personal
health pre~%ar.

From one to twenty sttacks of malaria are recorded in all
§t the cases, Nost of thes had several attacks at least, and sany
of thes had many attacks. ‘It was a cosacn thing to find that long
after prisary infection the san continued on duty, reporting sick
fros time to time, until finally there was s mental breakdown, often
sccompanied by very marked physical deterioration, while in other

Cases the patients were fairly well nourished.
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58% had associate conditions such s being under fire,
deinking, wounds, fevers, accidemts, which say have contributed -in
some zeasure to the mental breakdown slthough malaria appeared to
be the isasediate cause, : .

244 wore ainittedly addicted to the use of alcohol; 14% in
noderation, 10f to excess. ‘In none was there any history or evidencs
of syphilis, and in 124 of the 181 casas, the blood Wasgermann reactién
was negative. Yo case where syphilis was even probable was adzitted
to this series, and every care was taken to exclude it.

Of conaiierable interest is the study of the initial, or
subsegusant, abnorsal conduct, that irew attention in such a way as
to convince the authorities that the case was a wental one, 1In many
confusion of speech was noted at the onset, but in some of thase this
was overlcoked until sose abnormsmlity of conduet called Bor mors
forcible atteantion. In two cmses, coma occurred. Two were cases
of assault snd 1 san, who subseguently stitesptel suicide, was
actively homicidalw~these while still ta the srmy, Thrae csses of
definite homicide oocurring after disoherge frem the arsy case up
for trial for murder aad are deslt with in the medice—~ledal ssction,
Eloven were thresteaing din thedir conduct and h, and had to be
takes cherg¢e of on that agcount. li!h&-nuadarezzin s state of
confusion, and were liable to court sartial for desertion.

Thare is reason to bmlieve Lthat ssny cases of this kind were
shot for dessrtion before the mature of this cless of case was
adequately understood. b

_ 34 sttewpted seiecdide, with varying dedrees of success; only
1, occurria¢ dn cdvil J4fe aad after discherge from the arsy, sucr
ceedad. .

Further details on these poiats areg¢to d2 found in the medicor
ledel sectioen.

The great ssjority wore salignant tertisn infections; the
ressiader were bepign tertien infeections.. I have no record of any
guarian case.. Bose sultiple and soms sixed :infections were noted,
Lhough service conditions did not conduce to detailed obsarvations
of this kind.

During treatseat in ailitary meantal hospitalwm, #CX cospletsly
escoversd, end 108 isproved well enough 30 €0 hose;: 143 weat to
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civil ssyluss after about a year iz silitary sental hospitels and of
these perhaps & small proportion would finally return to civil life
sgain, Two died with intercurrent affections, and the others were
a0t trsced., Of the 4 sedico~legel cases detatiled in ChapterXX(:, one,
s melancholie, coewitted suicide about 2 years after return to eivil
1ifeg- the other three were howmicidel cases discharged froa the arnmy
while still infected with malariss- they had newver been in o wental
hospital.:

There is @ tendiency with many observsrs to attribute nervous
phenomena and clinical phenosena Zensrally ia selaris patients, to
heredity, or to concurrent circusstances sach as fatigue, worry,
exposure to sun, overwork, slcoholisr, war conditions, ete. Especial~
1y is this the case in redard to mental affections.: This wight not
satter so very wsuch from the point of view of prognosis, as when the
accompanyind factor is dealt with and resoved, the salaris frequently
sbates or disappears. PFor iastance s changds of clisate from the
tropics to a sors stisulating sa:laria=free district may be sll that
is regquirsd to eéfect a cure, ¢iving relisf fros sun exposure and
salarial reinfoctions sisultansously. Or abstesent of overwork,
alcoholisw, worry, say have ithe sess salutary effect. In this wap,
the significance of malaria as & tissues poison has coms to be
largely overlooked, with the result that it is nol either sought for
as a probable cause of & Jiven disability, ory if recognized as
pressnt, is not credited with being the sole, or sain, etioclogical
basis of the troudble, ‘It is thersfors not adeguately dealt with,
with disadtrous results for soma.

Now we have sees fros the patheledy that malaria is a potent
tissue poison, capabls of damsging any and every tissue to any
degree or sxtent, more easily whem sccospaayiag¢ debilitating
conditions exist, less easily where the patisat is robust; and it is
sasy to realiaze that according te the degdree and distribution of the
devage dons, so will the clinicel fsatures vary. If we have
destruction of a group of cortical cells as s result of localized
sassingd of parasites in the brein capillaries supplying thew, we
are beund to have a corresponding failure of intellfence, or motor
coatrol. 'If we have interruption of association paths from defective
oxidation, cloudy swelling, fatty dezeneratfon, necrosis and breaking
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up of gzroups of axis oylinders, féllowing focal bheemoglobin
deficiency, massing of parasites, capillary esbolisw, and toxic
blood suiply with palariel] periodicity and fluoctostion, we expect to
see s piedns clinical picture of mental dissocistion such es we have
i desontis preccox. Or 1f we have s crop of cerebral pusetifora
hasworrbages during an scute execerbation of am old malarial
infection, with coma ani death, thsre say be regrets that the
perasite was not nmore vigorously soudht after snd deelt with in the
sors gquiesceat phase,

It only deals with ons aspsct of thiz Gy AN sudject to
say that malaria reveals or releases the latent weakness eof the
indiwidual. It does so where the infection has net been stroag
enou¢gh to 10 msore. ‘In this case the indiwidusl survives with
ressrves cut off, foundations laii bare. Rut #nfection may de 30
strong, and tissus Jamage so sxtensive, that even well-balanced and
strond foundations may be chanded out of afl recognition of the
original, A scund heredity has been overtazedw~the individual has
sscaped with bhis life, but not with dis {originailly noreal) stable
personelity. Because persomality dis referadle to dbrain tiesee in
the meantime. And so yog may tave malardial dnfectdion so sidight that
80 appreciable mental or physical reserves sre cut off, but only
temporarily esbarrasseds: or yog may have it severe enouzh to
resove reserves, to reveal latsnt weaknass, mental or physicals
or you may have it still more severe, destroyind the individuality
or somatic capacity of the patient; or it may extinguish hiwm.

To allow the second (latent weakesss) instance to dominate,
the perspsctive of the probles has several serious consequences.

Tt inhibits attention to the wild infection, which may thereby
become acute. It may credit a given paychosis with heriditary
origin and weaken efforts against the psrasite to restore dasage
slready done, with the result thet, what was then within tte range
of resolution, becores, with further toxic damage, permansnt. And
lastly, but not at all least, it leaves the individual hypersuscep-
tible to intercurrent infsctions, which ars then liable to misdirect

treatsent.
The able~bolied soldisr weakened by 3 debilitating war

environsent becomes infected with malaria, and all the more readily
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suffers tissue damage~~paybe cersbral, with its eguivalent clinicsl
picture. 3Sut the robust civilian at his noreal duties has an acute
or prolonged malarial #nfection and arrives mt the saze state of
incapscity. Each factor has its own influsnce according to its
kind end degree, whether debikitating environment or virulence of
infection. They may operats togdether or separately.

There is wuch in common between maladia and syphilis. There
is the same tendency to long periods of lstsncy. ‘In one, syphilis
produces Seneral Parelysis of the ‘Insane; in another locomotor
staxdiazs in another a gumma of the brain; and so on. ‘It may even

: persist in the individual for the best part of a life time and gdve
no sigzn. Or it may only show itself upon thes provocation of some
intercurrent liseases, or stress of circumatances, Xo kind of
tissue is exempt.  As Osler puts it: "Know syphilis in all itse
panifestations and relations ani all other things clinicel will te
sdded unto you". The same exactly applies to maleriaewith sonme
native and distinguishing charscteristics in addition, imposing
themse.lves upon the picture frequeatly enoufhs: namely, rhythasic
periodicity (tertian, guartan) of tesperaturs, or other signs; or
10 any case wikh intermittency which oftsn ¢ives she symptomatology,
sental or otherwise, a fleeting quality which is very elusive and
confusing until ft is understood. '

A more detailed sccount of the 4ifferent clinical types is giv
en in subaegquent chapters.

l w0 00000000 =t




CBAPTER  VIII .

Cowa is the: comemonest anil gravest forz of acute cersbral
salaria. It may occur with the primary malarial infection or at
sny subsequent point in the course of infsction.. It may bs
precipitated in a2 malarial subjsct by such things as fatigue,
alcoholism, exposure to the sun, injury etec—s—such irritants asg
precipfitate a malarial attack in Jeneral. Two cases mecoried
followed 2zn injection for salvarsan for syphilis, lighting up a
latent malaria, proiucin? cersbral punctate haemorrhages
(Castellani, Varinesco ani Draganesco).. The onsst may be sudien
ani sharp, =ven occurring as the {firat evildence of sickness, or
it way be slow, fecllowing upon healache, fits, local or Jasneral
convulsions, delirium or severe dieprsssion, or may develop fros
restlsessness, apathy or drowsiness, deepening fraiually into
profound stupor with abolition of pupildary ani other reflexes,
thoush usually these are retainsd until near the end.. Occasionally
it occurs is the course of other clinical varisties, such as
typhoid, pernicious, or aiynasic foras.. It say occur wmith
tertian periodicity, associstei with the febrile paroxyse, or it
say reglace that paroxyss, with norsal, subnorasl, or only slightly
raised temperature, or the occurrence may be quite irrejular., In
the intervals, there pay be any ¢grais of sbatement of the stupor
nb to almost normal wentality, though the patient often tenis to
bs incohsrent ani cosplains of heaische.: After the first attack,
the coma is less spt to resolve. It smay last from a few hours to
& fow days, and may enl in recovery or with fatal issue, with or
without treatsent.: One case lastin¢d two weeks ani ending fatally
is recorded by Ewing.:

Slinieally it is characterised by varyin? degrees of
ipaccessibility.. Thers may be confused response to stiéauli, or
cospletes absence of response. The patient may be unatle to
swallow.: The face may be flushei, or pale, or of a leaden colour,
depeniing partly on associatel anassiak fros repeated -infection.
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The eyss are scametisss wide open, partly open, or shut. There is
deviation of the eyeballs, generally upwaris.. Pupils are usually
dilated,i but say be contractei, equal, or unequal. They generally
react to light, but sluggishly.: Corneal reflex may be present or
absent . The pulse is general hastened, but may bs slowej~—may be
full ani comspressible, or smsall ani hard, or thready. It is
¢enerally regular, but say be irreqular.. The temperature generally
randes between 10C and 104°, but saybe higher, normal, or subnormal.
It is associatel with no definite type of fever.: It may run its
courss without any fever at all (Schellong).

The breathind has a wide range of variation, rapii or slow,
snorting, irregular, towaris the eml stertoroms or Cheyne-Stokss,
The skin is usually wars ani moist, ani after a paroxyss is bathed
in perspiraticn, In the later staies, ths nose ani sxtresities are
cold,; Frequently punctifors hassorrhages appear on the face, or
conjunctivas:, ani by the ophthalemoscope thesy say be seen on the
retina also.:

The lisbs are Zensrally completely relaxed in the deeper \
stages .. Sosetimes sighs of motor irritation appsar~~contractures
of a group of muscles, twitching of extremities, trissus, spass
of ¢lottis or calves, or ieviation of syedballs.: Superficial
reflexes are ¢anerally 1ipicished, ani sosetimes abolishei; soxe
are preserved while othars are absent. Deep reflexes are
gensrally present, but say bs diminished or absent, There say be
retention of urins, or incontinence of both urine and faeces,.

Thers may bes focal disturbances associated with it, such as
paralysis, comtracture, %preiforn sovepents, otc.

$nternal organs show some changes occasionally.. There aay
be spleen ani liver anlirgosont, or cariiac enlardeaent with
fatty chande, somse sifas of kilney irritation, perhaps slight
basal congestion or say be pulmonary oeiems towaris the eni.

Death may occur egpsctedly after definite evidence of
cardiac insufficiency, or after pulsonary oedema or othar respiratory
insufficiency, or after clinical sviience of iamaie to any vital
part, but frequently it is gquite sudien erd unexpscted. The
tesperature say continue subnormsal, normsal, or slightly raiset
throughout, or towards the end there may be hyperpyrexia (108°, 108°F)
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In chiliren the coniition frequently begins mith gastro~
iatestinal 1dsorder in which vomiting is » prominent feature, together
with cramsps ani convulsions.: Amon? European chiliren in equatorial
Africa, valaria is the cosmonest cause of unconsciousness, according
to Roche,

Pathologically, coea has been founi cosronly associated with
sassing of parasites and pigsent in the cerebral capillaries mith
throsbosis or esbolisas of parasite~laden red cells, desquamated
endothelial cells, pigsented leucocytes, free pigeent, or with
punctiform heesorrhsg¢es or larjye cerebral or seningeal haesorrhages
or with any cosbination of these things. Punctifors haemorrhages
are Jeneradly in the white matter, but occasionally in the ¢rey
vatter, Fwing condiders that where the coma deepsas Jraiually,
the process is asscciated with the growth of ssall young parasites
to aiult stage when they are larger anl more apt to block the
sinute capillaries,: Senerally the eaphasis of parasite accumulmtion
or vess=]l blockage, or punctifors hassorrhages, or tissue dasage, '
has been cerebral or cerebellar, though sinor and occasionally
ssjor dsgenerative chandes have been noted in the intsrnal organs.

Duigeon and Clarke sention a variety inm which "no
detaraining lssion has been found in the brain or any of the other
visceras axaminei®.

A group of cases has been observed in #hich there has been
a0 svidence of massing of parasites, no capillary blockage, but simply
well marked isgenerative changes in the tissue elements of the brain
and other organs, ani in the Blooi vessal walls.

Parasitss hava besn plentiful or scarce in capillaries ani
in peripheral circulation.: A small proportion of thsese cases,
dowevar, have at post-mortemss shown no tracse of parasite anywhere-~
seither peripheral circulation, brain or spleen, thouih salaria
pigesnt has been founi in the spleen. These are consiiered as
highly toxic cases, where the parasites has agparently teen killed
off just befors death, leaving serious tissue dasage.

Juarnieri ani Ewing suggest portal obstruction as a probable
factor in the production of cosa in soze cases, as ths liver
edrculation is frequsntly seriously disturbeld in severe malarial

{afections.:
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Ualignancy of infection associated with cerebral massing of
parasites has been found associated with the occurrence of enormous
numbers of parasites in the circulation and by many parasites at
{ifferent stages 6f development, accordiing to Marchiafava and
$iinamd. The impeniing dander may be sosetimes foretold by
examination of the peripheral blood, but not aiways, as the massing
is often in the internal orZans, constituting a masked varisty of '
infection.: According? to these authors this coniition is especially
dangerous in old people.: .

A few observers condider that in a small group of cases
urasmia set up by kiiney dawage by the malaris {s the cause of coma,
as blool urea has been found abnormally high, in thede cases, and no
other relevant accompaniment of the coma has been found.

Freach writers (Paisseau ani lLeasire) desscribe another type
of coma in which there is no apparent lesion of the central nervous
systewm, but where: the esephasis of damage {s in the airenals. The
onset is suiden ani without any warnind.. A man is on ths march,
drops down unconscious, ani 1ies =xithin a few hours;. or s wounded
soldier becomes suiisihly comatoss without spparsat reason.: M¥inute
exasination fails to 1iscover any lesion of the central nervous
system,: Muscles flaxid, but no evidence of paralysis. Badbinsk}
absent.,. Mentality normal.: At onset of cosa the tewperatdre is
above normal, but in a few hours becomss subnormal. Pulse feeble,
lq§ shows marked hypotension. 'It may bs bounding, at the start of
the cosa, but the tension is slways low.. It Bescomes fesbler as
the tesperature lowers.: In the majority of cases, the white adrenal
line reaction is well warked. The heart sounis maydappear noreal
ti11 quite near the eni.: The ordans denerally show no other
sbnormality than enlargement of the spleen, which generally is two
or three fingerbrsaiths below the costal wargin.. This form of
ooma is distinguished from that due to involvement of the central
forvous system or meninges by absence of conjuiate deviation of
the head or eyes, stiffness of the neck, Kernig, wental abnormality,
nd by absence of any abnorsality of the cerebro-spinal fluid.
Pathologically it is associated with destructive lssions of the
wdrenal bodi®s, which often have lar¢e haesorrhages in them. Other
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{aternal organs -aykshggrgvidence of toxic damage, but the emphasis
of mischisf is upon the airenals.. In these zases, intravenous .
guinine is of course valusless.

The sajority of ths cases ars malignant tertian infections,
but a few beni¥n tertian cases have been recoriei (e.g3. No. 7 of
Ewing's series). Simple, asultiple, ani mixed infections have been
observed,

Ths following i3 a tabulation of the pathological finiings
associated with malarial coma, ani consiiered by various observers
as explaining its several mechanisass':

(1).. ¥assing of parasites in cerebral vessesls, especially the
capillaries. (Marchiafava, Ri¢nasi, 2astianelli, ZTerletti, Nazari,
Ewing, Nuigeon ani Clarks, Dirck).

£8). TCapillary embolisw ani thrombosis.: (Marchiafava, Duigeon
ani Clarke, 3iznami, Ewing).

(3). Punctifors hacamorrhages. (Msrchiafava ani 3ignawi, Cer-
letti, Mazari, Qastianelli, Duigeon ani Clarke,. Taskell and %iller
and others). ,

(4). Llarge cersbral or meningeal hasmorrhajes. (Marchiafava
ani 3ignawi, Duizeon ani CTlarke, Dumolari, Aubry and Trolari, stc).

(3).: Valarial septicaewmia. (Saskell ani Miller).

(€). Toxic type. <(Bwing, D8rck, Jancsid and Rosenberger).

(7)., 4drenal type.. (Paisseau anl Lemaire).

(3).. Uraewic type.. (Senhamon, Jahier ani Rerthéleny, Soculay
ani 341{er, Chawi¢ny, Vigouroux sni Prince).

(2). Portal obstruction.. (Juarnieri, Ewing).

€10).: Dfabetic coma (seconiary to malaria). (Jakobscn, ¥aunyn
ete ).

(1 ) Massiing of, panssites and oigaent in the cerebral

o S Nl A N

(S ot S S e P W M —owns’ malarial
coms, only one of which recoverel after very viZorous treatment,
this typs of cema has long been recogrizel as a freoquent form of
cersbral malaria ani according to Ewing, the deepeniny stages of coma
are apparently connected with the ipcrease in size of the parasites
snd the graiual filling of the vessels with thromtd of infectsd red
cells, pismentsi leucocytes sni smollen eniothelinl cells. He says

that "clinically, the coma résultinﬁ?rou this pathological coniition

il Ll amime - . 4 .
B : Massiing of, panssites and nigaent in the cerehral
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is rather slowly establédhed in the course of active infections,
when sany youny parasites are found in the finger blool ani when
the temsperature is elevated.: The patisnt is usually first delirious,
then mildly comatose, then deeply comatose, finally stuporous, with
sbolition of pupillary ani other reflexes, ani almost always dies
within 48 hours after the beginning of =marked cerebral symptoms”.

The following casey of Ewing's indicates the observations
upon which these conclusions are founied:~

Casz of asstivo-autumnal malaria, ielirium followed by
by coma, ani1 concentration of parasites in capidlaries of central
nervous system, Parasites of singls well-iefined group (Fwing).

3.T., 32 years;: while in Cuba he hai attacks of
chills, fever, ani iiarrhoea, but partly recoverel unier gquinine.
On the transport the saape sympptoms returnei, After arrival at’
Canp Aikoff, he sufferei from nearly continuous fever without
chill, ani the liarrhoea became more profuse.:

On admission to the general hospital, 3Sept.: 8th, he was
consiisrably emaciatei, slightly jeundiced, and completsly
prostrated.; He was Fiven 2% dr. of Bisuriate of urea ani gquinine,
subcutansously t.i.i., ani opium. He passed a restless night, ani
the tenperaturs semaioed bhigh, At 10 a.m. Sept.: 7th, examination
of the tlooi showei s recent sporulation of parasites. The
temperature fell steadily during the day, but the patient becanme
felirious in the afternoon, ani comatoss oy nizht, ani never
recoversi consciousness. There was 3 poisrate rise of temperature
on Sept. 8th, while the cowa deespensi and ths pulse ¢rajually failei,
Death occurred at 3 a.m. Sept. Sth.:

Rlood Pxaminotion. Sept. 8th, 10 s.m.: Showed a sreat nany
sestivo-sutusnal parasites, 2-3p in diameter,. lyinz in shrunken rei
cells, mostly free of pigwent.: A great many of the rinzs are less
then 2y inSiameter. Multiple infection of cells is not unusually
frequent.: The red cells show the changes of s severe seconiary
anaepia with baginning changes in the size of the c=lls.:. The leuco-
cytes ars rejuced in nusber. No sesins seen, eni no pigesnted
lsucoeytas.

Sept.: Sth, 10a.s.. The parasites are such tees numerous. They
are nearly all of larger size, 4~5u, ani saintain the forw of a ring
with thickened irregular segments. A few show one or two fine
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pigwent graine. Chromatin dis variously subiividei, ani usually
iisphcel fprom the periphery of the ring, being often founi as a
small group of very €ine ¢ranulss in the centre of the ring, or
arranged in the fors of a creseent or figure 8, or as an irregular
sass or droup of Jranules lyin{ at some distance from the ring.

Bo spheroiial bodies with compact piZwent mass ani nc rosettes wers
seen in this case.: Severul hours were spent at various times in
$he stuly of these specimeds, ani during that time two crescents
were encountersi, The unity of the ¢roup of parasites is to that
extent imoerfect, In the frash coniition the formation of
pssudopoiia ani the amoeboid motion are very active, ani the-
pigment drains show slight vibratory motion. The leaucocytes are
a3 bofore,

Autop3y. 4 hours after death.. Rody parkedly saaciated,
3lightly jaundiced; no oesiema.: Lunde show emphyseasa ani hynostatic
congsstion. Feart rather saally: valves and muscle norealy
pericariium iistenied with clear serum.. Splesn slightly enlarged,
soderately pidesnted, iark brown, rather soft. [Iidreys about
normal in size, consistence reducei, capsules not aiherent, surface
sscoth, cortex someshat thickensi, pale, warkinds regular but
indistinct., Stomach conatins bile, otherwise nedative. Intestins,
normal. B5eain, né increass of serus.: No veaous condestion. No
iropsy of ventricles;. cortex slightly brownish on ssection; no
petechiae.,: .

¥icrosoopic Examination., Livar, The liver cells are very
fatty, ani contain many course yellowish granules, some of which
five the reaction of haemosiderin. ¥No necrotic foci were seen. In
sany lobules, the cords of liver cells sre partly or completely
atrophic, ani the capillaries are such widsned, forming a variety
of cavernous tissue.. These chandes are of irregular distribution
in the organ, being sometimes moat marked about the centiral veins,
but more often affectiny large irregular portions of l8bules,
Pigmentation of endothelial cells and of leucocytes is markei but
not extrems. Parasites ars vepy scarce, but a8 few small spheroidal
boiies ani minute rings could with difficulty be identified.
8pleen. Appearances—black in colour, ius to heavy ieposits of
pigests in endothelisl cells, large moncnuclear cells of the pulp
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sni sinuses, and leucocytes in the sinuses. Malpighian bodies much
reduced in wize. No foci of large cells ffse fron pidwant weres to
b2 s=22n in the pulp tissue.: Very feow parasites couli be identified.
farrow, The wmarrow of the vertebra= is very fatty. In the sellular
cords, thers is, in places, molerate proliferation, ani the cslls
sppear in compact massss, 3Generally, howsvsr, the coris sbhpear
noreal or deficient in colourless cells.: The pigment daposit {s
slight ani no parisites could be jdentifizd. In swears of the
sarron, 2 few rini-shaped parasites within red cells were sesn. The
nucleatad reds, sosins, ani giant cells are very isficient.

Fridneys., The 2cnvoluted tubules ars sarkedily 4ilated anil filled aith
granular coagulum. Thqhells ars flatteded,or broken ani iezenerated,
ani nearly all zontain ¢reat numders of larde and swmall light
yellonish Zranukes, which give the Prussizn 2lue reaction of
haemosiierin.. The capsulee of the ¢loserulai ars consiieravly
iflated.: The zapillary tufts ccntain s eolerate auster of
piZnented cells, ani a fsw sphéroidal parasites., o a few of the
ssceniing limbs of Henle's loopd, theres zre a good sany clumps of
pigment lyins within the linin: cells, but this condition is not at
g1l &pegqent frequent.: .
Fraia. Througzhout ths serebrus, cesrebslluw, seiulls, and upper
cervical cord, the capillaries contain 2 very larye smbpes nusber of
rei blocol cebls, harbouring parasites.,. MNost of thess are small
pigwented sphoroidial bodiess: sowe exhibit the lar¢e ring fors with
little pigeent, ani a very few rosettes wers iientified. The
pigment devosit, outside of the parasites, is slight. A consiierable
nusber of capillaries were founi cospletely filled ani avparantly
occluied by masses #f infected red cells, pigmented leucecytes, ani
swollen pizmented endothelial cells.t In the saze redions, the s»mall
artericles ani all the lar3der vedsels were alwost entirely free fron
parasites.. The ganglion cells averywhere show reduction in sise,
irregularity, splittir~g, or loss, of chrowstic bodies. These
changes are lass marked in the large stichochromes of the bulbar
nocle{ than in the cersbrue ani carebellus.

BPINRITICAL. This cwes i a strikiny example of ths massing
of an excessive nusber of parasites in the cersbral capillaries. The
relation of the sersbral syeptoms can apparently be closely connected
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with the development of the pasasites as followsi in the examinations
of the blood.s Sporulation occurrei during the night of Sept. 6th,
when the temperature was at its highsst point, 104°.: At 10 a.»e.,
Sept . 7th,- when the patient was extresely restless, the blcoi and
présumably ths brain contained a large nusber of ssall rins—shaped
psrasites.: Delirius ani vartial stupor began on the same aftsrnoon.
4t 10 a.m.: Sept.: 3th, when the patient was comstose, the parasites
hal warkeily increaszsei in size and many badi retired from the

dsneral circulation., At this tise it is ressonable to infsr that the
increased sizs of the parasites and probably thedr increasei numbers
in the central nervous syles had seriously imoaired the capillary
circulation. At death, 3 a.m. Sept.: th, preceidd for several hours
by profouni cous,: the sections of the brain show that the majority

of the parasites hsd reachad thedir full develcpment, sone were
sedzenting, ani rany ceredral capillaries were occluied.

The presence of a single ¢roup of parssites,  the developsant
of which coull be followail thrcuZhout the cycle is one of the
interesting features of the csse,; 3Sporulation sppears to have been
conpleted durins the night of Sept. €th,: when the tesperature reachsi
448 highest point,: 104°.: At 198 a.m.y Sept.: 7th, the blood corntained
a large nuaber of rings nearly all under 3¢ in 4dameter, with a single
lar¢e chrommtin boly ani without pigwent.: These pasasites appeoared
to have hai at lesst &=10 hour's growth.: At 10 a.m., Sepi. 8ith, the
paragsites hai increased in mize,: mesasuring about 4-5u in jiaweter;
nuserous outgrowths had appearei on the circusfersnce of the rings;
the chromatin (Nochtsmethod) was invariably incressed in gquantity,
subjiviied, anl dirredularly placed, ani s few parasites showei slight
pismentation. There were still no soherdiial bodins, with compact
pigment,: to be founi s{ter 30 hours ¢rowth,; The patient disd at 3 a.m,
Sept.: 9th, and the grest majority of parasites founi in the carebral
capillariss were of larie size ani abunisntly pidaentei, ani 9 few
rosettes were seee, iniicatinz the u?proach of fensral segmentation
at. the ent of 48-50 hours' Irowth. Judging fros the appearance of
the parasites founi in the sections of the brain it woull appear that
aboyt 6~10 hours' growth saoarated consideradbls numbers of the
youngewt frow the oldest menbers of the: group, althouzh botwaesn a
few inijwiduals the intervals msust have been much londer.
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The severity of the renal lesion with the abssnce of parasites
Ia the renal vessels also requires mention. The changes in the cells
of the renal tubules ware zore advanced than in any other uncomplicatsd
cass of the series, ani appearei to be purely of the type of acute
iedeneration.. The lining¢ cells were markedly eroied ani lardgely
couposel of a multitule of ligsht yellow granules giving the reaction
of hasmosiierin. This destruction of thes lining cells causei the
{ilated tubules to be more or less fillei with Beanular detritus, but
there mas no furthter evidence of an exulstive process. The kiiney was
frae fros chronic changes., ‘In the absence of parasites ani of signs
or causes of acute inflasmation, this }esion must be referred to a
tozic conlitior associated with the malarisl infection.:

The sviience of the present case thersfore fully accoris with
the conclusion irawn from other ceases of the series that ths usual
rena]l lesions of pernicious malaris are referable to the sffects of
s toxic process, ani not to the iirsct action of parasites.:

Neverthelass, theors is a Zroup of cases with varying degrees
of renal degensrative change adscciated »ith sassing of parssites in
the: renal capillarias ani sozetiees sven with uraesic syeptons as we
shall see jiater.

Again, Twing writes:

"Of the =leven cases of coss in which rings alone were
foundi, ten iied, ani the survivin? case was only savei by tns nmost
heroic trsatment. On the other hani, amon? 33 (thirty-three) cases
showing cre:nénts only,” there wser2 but 3 fatalities, Tnis .
coxparison ipdicatss a strikiny 1ifference is the prolnosis in cases
of coma. The appearance of the early forms of the parasite in
}ufge pumbers iniicates 3 recent sporulation, anl when coma results
{rom the javelopment of a new dbrood of parssites it appsars to be
% ¥ary unfavourable condition.. %hen cowms supsrvened, at oither periods
of the zycle,: it appears from the above da¥s that a orognosis is
very such more favourable., Accériing to the clinica]l characster of
the coma, these cases appearsd to fall into two distinct classes:

"(1). The iischarge cf a nsw brooil of paraaites was oftea
sccomspanied by a rdse in tszperature, graiual loss of consciousness,
2ai slow deepsning coma.: Aftsr 3 period of 1-3 hours, ths patients



. 151

were usually in complete stupor ami could not be roused. As alraesaiy
statel most of tbhem died, quinine provin? insffactive, The blgod
in these cases nearly always showed a large nueber of youns rings.

*(2). Of this large group of cases, many were brcught to the
hospital in 2cza, hawing btesn suidenly prostratedi, with lcss of
consciousness ani with or without spasws or convulsions, Several
such attacks jeveloped suidenly in partly cinchonized petients in
the waris, At the height of coxa the patient usually presentei the
typical aposarance of ‘'coes vigil', with nearly cosplete st@®por-ooen
eyes, pale sw2ating skin, stertorous treathiny, a full pulse, fevasr,
ant nupils reacting t¢c light, The klool in thzose cases congained
crescents, sonatimes tertian parasites, but few or no rings. Sueh
soniitions #2res nearly always relieved by larss subcutanesous inject-
fors of quinine or, if failing to respord, tha stupor became complete,
the reflexss wars adboRlished, ani the patient 1fed. The result in
cases of coma was amliom in doubt lonfeor than 24 hours., Some of
these attacks of coma wers mili, ani of short duration.. In ons
cage, the patient, while sitting up in bel, swoking his pipe, three
tises in five iays sudienly becans unconscious, his pipe fell to the
floor, sni he remainsd stuporous for three or four hours. At the
end ¢f trzt perioi, he woull wake up, at onmce pick up his pipe, ani
resumse swoking. Orescents only were founi in the Rlood furins these
sefzures,. An embolic process seess to be the cnly probatle origin of
such phenomena.

"2 gonsiierable nupber of casera presented syeptoms typieal
of meninsitiy, with sarked rigidity of the meck ani linkby and retaried
pulse,; The patients usually resoveredi prooptly after the injection
of quinine.: A great variety of whlier nervous symptoms was observei,
including localizel neurslgias, spases, aphasia, and »ild heripleziaj
but these cases nsver failel to give a distinct history of a recent
acute feorile attack.. Of the slgidi type, no etear examples were
ssen, although many of the fatsl cases iied with low, but not
subnornmal, temperatures. The dastric type of the jisease was
{1lustratedi by many cases of violent ani persistent vomiting whish
occurrsd with or without fever. The response of wmany of these to
subcutaneous injection of quinine was resat¥kable. In s few instances
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the initial paroxyss was marked by, or consisted in, considerable
hassatemsesis.: In three cases, for sose hours after the haemorrhage
the paragsites were usually scarce ani difficult to find in the blooi.
In a few cases showing crescents, the attacks of vomiting occurred
every four jdays. Intestinal sysptoss were very comson in the malarial
cases at Nontauk, Sieple iiarrhoea was, or hai bsen, 2 nearly
universal complaint, and was usually referable to improper food,

Severe liarrhoea with sucous stocls was a specially prosinent coaplaint
in €7 patients who appearedi to be suffering from catarrhal colitis,
Dysentery, or ulcerative colitis, was observei in 3€ cases of malaria.
1t was probably much more frequent in occurrsnce than is {ndicatei by
these figures, skdds for in the absence of prosinent syaptoas a
previous colitis »ight have been overlooked in the history. 1In the
above cases of dysentery, crescents were founi in the blooi in 9 cases,
rings in 6, tertian parasites in 3, ani both ehew varieties of
pasasites in one case' .

Duigeon ani Clarke recori 21 cases dying in coma as showing
sassing of numerous parasites in the cerebral capillaries. Every case
was energetically treated with quinine, either by the intrasuscular
or intravenocus route, usually both, froe the time of first coming
unier meiical obsarvation. The onset of such cerebral s}npbons as
irowsiness, ®mili delirius, apathy, restlessness, was notel as Jraiuval
in 12.. Of the remainder, 9, shen first seen, were alrealy deeply
comatose, ani no other history was available.. In these the onset of
coma probably was sudden, or ieepened rapidly. Usually case notes
iniicate a 3radual prodression froms wili to leep cosma., 1In 12 cases,
from the onset of the first important cerebral sysptoms, the sni was
fatal in 24 hours or less., The most rapid termination was € hours
(1 Case),- ani the loagest duration €0 hours (2 Cases). The
teaperature, where rscoried, was invariably raissd, 100~105°F. Theds
recordi of microscopic appsarances is as follows:~ "The capillaries,
and in the most severe cases the arterjoles, wers enjorged with
nuserous infected red blood cells which showed the well-known teniency
t0 collsct at the periphery 6f the vessels, free parasites, melanin
particles, promineat and detschei eniothelisl cells., Various phases
of jswelopment were repressnted, 'dot’ fores, fine rings, segwenting
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forns, bat crescents were not seen. All drajdations of blocking up to
complete thromwbosis with agflutination of, ani altered staining
reactions of, the corpuscles were exesplified. The distribution of
parasites was as a rule ghite unifors throughout the ssctions exasined,
but in two instances the changes in the cerebellum were more obvious
than in the cerebrus. .

*Small haemorrhages arouni the smaller blool vesse