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PREFACE

THE PRESENT volume 15 the result of requests from various Belgran and
forcgn sources for a new work on tropical discases Our effort scems
Justihed by the considerible amount of work and discovery recently
effected m the field of the diseases 1 warm chmates, and by the obstacles
to scacntfic communication between 1939 and 1945 which have made the
dissemmation of such new information so difficult unt:l the present time

Decisnie battles of this war took place 1n the tropres and provoled re
<earch and applieations to an cxtent mconcervable under normal cireum-
stinces Although in many cases provided with limited means, specialists
m the warm countries of the carth have not remained mactive Much of
thesr work, however, has been imecessible, due not only to the state of
war, but to the exisience of two worlds, unfortunately too much separated
m seience—~—the Enghsh spealang world and that one expressing itself m
other languages It seems to us therefore that on the Belgian cross road
of Ianguages and thoughts 1t would be possible to attempt a new orgamza-
tion and synthesis of current hnowledge 'nd a presentation of new
material For the sake of utihty we have himited our subject and developed
1t as briefly as possible, consistent with an adequate exposition of the
subject

The object of this book 1s to provide, 1 conctse form, accurate mfor
mation concermng the diagnosis and treatment of disevses commonly
found 1n warm chmates

It aim 18 to serve as  guide to the physician practieing mn the tropics
It 15 1lso 2ddressed to the practitioner mn temperate chimates who 1s en-
countering more and more 1n the ordmary run of s consultations ¢ases
of tropteal diceasts in prople whe have come home during the incubation
perted or who e suffering from more or less delayed relapses

Although 1t 14 never easy to confine within definite geographie imits the
&1 eases of the so called tropieal or, better, warm climates, we have largely
Iimuted ourselves to those of the tropies or subtropics We have, however,
meluded certamm cosmopolitan affections which attamn severe and grave
proportions, m the individund and societv, only n those ehimates Aluch
of the hterature on tropeal medieme, because protozoans and helnunths
are such prominent factors i the mportant diceases of warm climates,
takes the form of complete treatises on parasttology, mcluding all cosmo-
pohtan organsms We have tried to avord this tendency toward unmver
sahty and have deliberately disregarded such diseases as brucelloss,

R
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PREFACE v

the Antwerp Institute of Tropical Medine, or hindly lent by Belgian
and foreign colleagucs

Simce both of us are profe sors m the Belgan Institute of Tromeal
Medieme 1t 15 naturally of Afries that we have the adest and most per
sonal knowledge Nevertheless, we have pad 4 number of viats to Amer-
10y wd A1 .o that vur interest 1s not exclusively Afmcan Ne human
sewnee, and least mnong them medieine, ean hmut its mtercst to any one
continent or country World W v X1 made 3¢ stsh mgly «vident that no
ocean s wide and that there are no lost sslands i the Paafic The tropes
are not more than a few hours by air, no matter from where we start 1f
4 “umted world” seems to be a utopran dream to some, a “united medi-
eme ' 1s 1 present reality of which men of every race and latstude ought
to be anarc

Tt 1s for thus reason that our bonk 1s nemther the expression of the Bul
g school of thought nor a gurde solely for Central Afriea It 1s ad-
dre sed to physierans wnd hygiemsts of all countries who, under the b mmer
of universal mediene, and m every chmate vill help build the highways
to a4 heidthy and prosperous miernational community It 15 m this spint
that t~ o uditions of the same book, one 1n Freneh, the other i Inglsh,
w1} be published at approxmmately the same fime w Belgrum and 1 the
Umted States of America

ADandLy 0B
Antwerp, January 1947






Chapler 1

GEOGRAPHIC DISTRIBUTION OF THE
S0 CALLED TROPICAL DISEASES

I'r $1as BEEN pointed out that there are actually very few diescs which
are excluaiely tropical African trypanosomuasts is one such, due to
the evistence of a vertor, the tsetse fly, whose distribution s distinethy
hmited Nevertheless, a goodly number of diseases are nfimitely more
waportant tn the hot than n the temperate chmates In these cases, &
veetor 1s often a causal factor (e g, the mosquito for malara) In athor
mstances the backward state of public or private hygiene mu.t be held
respunsible leprosy, bacillary dysentery) In some cases the greater m-
cidence 10 the tropies s cbseure (e g, amebie dysentery)

The nise and, at times, the disappearnce of diseaces, the vuriations of
therr distnibution 1s a historieal phenomenon about v hich we know but
httle Whatever the origm of the human race, it 1s certam that our remote
ancestors did not n the earhest days show all the diseases of today
These have developed through the ages by the adaptation of parasites and
the reactions of the host

Micolle has pietured dnzzling phvlogeme tablenus m which 1s scen first
the transmussion of the germ from one animal to Another ammal or even
to man by arthropodes {<pirochetes of relapsing fever by tichs, richettsias
of endemiv typhus by fleas) Then the spreading 1s ensured by a vector
more closely athed to man (spirohetes of relapsing fu er by hee, richett-
sias of eprdemuc typhus by heet Fmally direet contact may seme to en
sure the preservation of parisitic speeres {<pirochetes of syphhs or of
yaws, nichetssas of “Q 7 fever)

These are fascinating sy ntheses, shaded, nevertheless, by the mystery of
the ongin and destiny of ereatures In come eases the ammal resemor of
virus presents only inconspicuous infections, or as Micolle expresses i,
“unapparent dr.eases” (yellon fever, tuh rdapsing fever, flusial ty phus)
Sometimes antmal infection 1s more ot less evident {plague) In rare m-
stantes man is svmptomless and the dicease appeurs ovly m ammals
{dog’s distemper w4 the first hum in ¢ unapparent discase” deseribed by
Nicolle)

On the other hand certasn coumopolitan i ences of one or two centuris
ago {sueh as cholera and plague) e limated m these days to the over-
populated regions of the tropics because such regions alone offer a smt-

1



2 DISEASES OF THE WATM CLIMATES h

able envronment for their development The modern hy gienust has reason
to fear that, contrariwise, diseases now confined to tropical regions may
sprend, thanks to =ir or sea transpott, to other warm or temperate re
gions an eventual introduction mto Polynesta of Anopheles and malana,
4 possible spread of yellow fever from Afriea to Asia by mfected mos
quitoes or people transported by an, the possible appearance of schusto
sormasis 1n the United States where receptive molluses already earst Con
temporary istory records the example of the spread to South Amertea
of Afriean schistosomiasts introduced by slaves, and the Baneroft filariasis
to the southern Umted States, where the suppression of the slave trade
appears to have brought about the disappearance of the parasite The
example of Brazil shows us that modern hvgiene 15 not powerless It 1
already known that the recent mtroduction of Anopheles gambiae 1 cer
tam Brazihan states hias been suffieient to bung about a serious malarna
epidemic, but that the hy giene services have succeeded m eridieating the
African species mtroduced

1t therefore becomes verv difficult to determine the geographic lmits
of diseases Nevertheless, many modern treatises publish maps showing
the geographic distribution of so called tropical di~eases But their exact
ness 1s more apparent than real These maps are too often based on biblio
graphic information which does not gve full guarantee of the accuracy of
diagnosis It was only 1n 1946, for example, that we learned as a cer
tamty of the eustence of Filaria bancrofta m the Congo Many arens of
the globe are still, medically speaking, unesplored, and should bear the
legend of our ancient atlases—‘“terra incognita * Instead, therefore, of
maling use here of geographic charts (useful, but only approximate) of
the spread of the diseases, we have given, for each continent, a list of 80
called tropreal diseases, placing m 1talics those which are peculiar to them
Some contients have had to be subdivided 1nto two zones In these cases,
diseases which are common to both regions indicated, are mentioned on
the vertical line separating the two columns



GEOGRAPHIC DISTRIBUTION 3

UROPL
TEMPPRATI ELROPL MI'DITERRANEAN BASIN
meluding the <hores of the relatud
continents
GeNERAL INFECTIONS
Pl Vnvax Pl malanae Malaria The 3 forms Blackwater

feser Boutonneuse and
Q fevers Relipsing ferer
Cridemie and endemic (t1cks)
{1 phus
Relapung fever (hee)
Trench fever |

D1 appeared  actually Plague
Tularemia, |
Brucellosis

Dengue and Papataca
fevers
Visceral Leishmaniasis
InTesTINAL D races anp LATLROHEPATIC HELMINTHIASES

Baallary Dy sentery

rare chnteally imebrasis
Cholera (rue since 50 vears)
n the mines Ankjylostomiasis

Schistosoma haematobium
Optstorchiasis and man om

S11n Discases anp Fiuariisis
Leprosy

Cutaneous Leishmamasis
Wuchererta bancrofti
Uleus tropicum  Desert sore

DrrrciENcY DISEMSES

porads cases Pellaga
Scurvy
Nerophthalmia
Hunger Edema
Sprue nostras

VENOMOUS AnIvaALS

Viperidae Colubndae
{(Proteroglyphic)



4 DISEASES OF THE W ARM CLIMATES

ASTA

WELST ASIA LAST ASIA AND INDONESIA
(from the <ea to the Indus)

GenerAL INFrCTIONS

Malana and Blackwater fever
Lpidemic and endemic Tsuteugamusht and other
t3 phu Ricketsial diseases

Relapsing fever (tichs) Relapsing fever (hee)
Plague
Tularerma
Visceral Leishmanasis
Dengue and Papatacer fevers
{no yellow fever)

IntesTINAL DisEases anD DNTEROHEPsTIC HELAMINTHIASES

Bacillary Dy enters

Cholera
Amebiaas
Ankylo tomuasis
Schistosoma hacmatobium Schistosoma japomcum
Parigommiasis
Clonorchiasis

Fascioltasis
SriN Di1sEssES avp FILariasis

Leprosy
Bejel | Y ws
Uleus tropicum
My cetoma
Granulom«, venerettm
Wucherens, baneroftt T malay
Filaria medinensis
Cutaneous Lenhmamasis also 1 dry parts of India

Tinea imbricata
DEFICIENCY DiIsFasLS

Benber:

Pellagra

Seurvy
Epidemic dropsy
Sprue

VENOMOUS ANIMALS
Vipenidae
Colubridae (Proteiogly phic)
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TROPICAL AFRICA

Yang

Gmnuloma Yenereym

Uleus tropicuy,

My cetoms,

Filariasg banerofy
log

Yolvulyg
Medineng,y
slrepla:erca
Derrene, T Disgye
Berther,
Scuryy
\erophnm)mn
Pe])agm
Dopxgmcntanon Edem, Svudromz.
Prue 18 rare
Yen Ovroys LLYYOIN
Viperidge

Colubndae (proteroglyphxc)



ANMERICA
NORTH (Mevro not ncluded)

DISEASES OF THE WARM CLIMATES

} CENTRAL (sith Mewico) AND SOUTH

GENERAL INFReTIONS

Malana nd Blackwater fever

Q fever, Endemic Typhus
Bnlls disease

Ruichetsualpoz

Rocky Mountan spotied
ferer

Bulhs fever

Relapsing fever (ticks)

Svlvatie plague
{Calhforniz)
Tularema
Brucellosis
Dengue and Papataca fevers
Colorado il ferer

Lpudemie yellow fever
(disappeared snce 1905)

Epidemic and endemic
disease

Sao Paulo typhus

Relapung fever (lice and
tichs)

Amencan trypancsomiasis

Visceral Leishmanasis

Plague

Yellow fever epidemic
endemic ¢ jungle
Bartonellosis

InTESTINAL Diseasks #xD ENTEROHEPATIC HELAMINTHIASES

Bacillary dysectery
Amebiasis
Anky lostomin 12

Clonorchia 18
Paragonimiasts

SnIv Diseases AnD TILar1sis

Leprosy

Granuloma venereum

¥ banerofts (recently
d1 appeared)

Schistosoma manson

Yaws
Punta

Ulcus tropicum

Muco cutanecus Lewsh
mantasts

My cetoma

VMansonclle o zard:

W baneroft Elephantitss

Onchocerca volvulus
{caecutiens)
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AMERICA (Continued)
AORTH (Mevico not mcluded) ] CENTRAT (with Mexteo) AND SUUTH

Drriciency Discises

Scurvy
Pellagra
Benbes
Spruc nostras I Sprie

VEMOMOUS ANIMALS
Arachmdne
Vipendae {Crotalmae)
Colubridae (Elaps)

OCEANLA
MFLANLSIA—~NORTH AUSTRAIIA | POT YNESIA—BMICRONESIA

Gengnan It ¥remions

Mnlana and Blackwater
fever
Codemic typhus
Tsutsugamush: and Q
fevers
Dengue

I~7ESTIN L DIsFasrs AND Exrononerirre HELAMINTIIASES
Bacillary Dyvsentery

Amcbrasis
Ankslostomiasis

Shrv DispasEs anp TTLARISIS
Leprosy
Yaws
Granuloma venereun
Uleus tropieum
Tinea 1mbrieta
W baneroftr
DEFICIEN €Y DISEASES
Bertbeny |

VENQMOUS ANIMALS
Colubridae !



Chapter IT

THE WARM CLIMATES THEIR PHYSIO
LOGIC AND PATHOLOGIC INFLUENCE

1 THE Warvt Cotsates

E\Bmo\n knows what 13 meant by warm climates They are not
necessanly tropieal n location Several types evist, varymg aceord
mg to the local conditions Three prineipal varieties may be distinguwshed

{a) The hot dry chm te of desert and sub-desert regions which are for the most
part situated outude of the tropieal zone In view of this geographue situation the
cersons are well defined In <ummer the days are ven hot but the mghts are
relatively cool beeause of the mtense radiztion Tt 13 1n thee regrons that the lughest
;nmnmu;n]lon;pomtums are recorded (45-50 C) The winter may be very cold {type

raq and Iran

(b} Climate with alternating wet and drv casons The e are the true tropreal
climates where the different seasons are more accurately determined by the ram-ga e
than by the thermemcter The monsoon regtons also show this difference between
set.ons the mavimum temperatures being recorded shortly before the rawmy <eason

In the tropies the dry <ea<on corresponds to the winter that 1s to <y the tume
shen the sun 13 Jowest m the sky The “cloud ning ” which 15 the generator of the
runs follows the un As a result mumumum temperatures are recorded at least at
night Duning the day s & result of the abeence of ram and clouds the mapmum
temperature may be lugh In I ower Congo (4~0 latitude <outh the dry season i3
{rom June to September) the pre ence of the cool e current from Benguels ges
nse to morming musts and to a fine haze which considerably lowers the dsumal
temperature e pecially until noon

The ramy <eason cotresponds to the time when the sun 15 at the zemith and when
the areq 14 therefore viaited by the ‘cloud nng or “pot au nowr’ Here solar radistion
15 maximal but the thick haze and the freqsent rans often Jower the tempersture
1t 15 casy o see that n the course of the tropical year the <un s at the zemth oﬁ
once at o point shout 20 north or ~outh of the Equator but twmice at a pomat wtusl
5-6 north or south of the Equator From this there result chmates with eane; tt;‘n;
or two dry seasons but the short dry sea.on s of shght practteal xmportzgcg o
type of climate the <easonal and duly vanations of temperature are m deLugDs)
the humidity 18 usually high even in the dry season (type 'LEOPEM‘}IS ":: e

(¢) Climate with an mugmficant dry scicon y h?i :;:ck :lo\fds ond t0
seasonal and daily saristions sre rn;mmal Frequent rains ab
limit the manima (Equatonal type! (Cum

Influcnce of Altitude This 1s sery mashed there :ellll(gtr%‘;&:ﬁﬂ)of‘sﬁ:{i";‘uﬂmm
temperature for each 180 meters r<e 1 altitude High altitu

03
m vanous tropical countries Coquilhatidlle m the cexltrsl i(?Eo!é;,'(c‘l ‘::i:;le 1(3u(embo
altitnde 320 meters) has a temperature varing between 17 umh > S gt vy
(latitude much tlhe same as the former but altstude 1800 M ) has

ng between 6 and 27 C .



PHYSIOLOCIC AND PATHOLOGIC INFLUENCE 9

Influence of Climate The most 1mportant factor 1s heat hut tt 18 ne essary to tale
mte twcount 23 welt the hurmdity and the wr cuntents It 1s known that the mor
damp and mottonless the are the more diffieult 15 heat regulitten Damp heat pre
dr-poses to heat stroke (due to 4 {alure of heat Joss) or to heat exhaustton Dry heat
pred: po es to dehydration and to cramps due to an upset m ionie balance

The atmospheric pressure play  a less well defined role Vanations in this factor
(mountwns avintion ete ) conaderably hnmt the achivity and habitat of man Man
rarely Ines ahove 2000 meters Lhe extreme it however of human scttlement 13
between 4000 and 5000 meters (Tibet and the drdes) and there are towns above
3000 meters

Littlass known about the mfh of el 1

v8 an mmportant part in moderating the action of heat (trade winds and
a breczes) sometimes exaggerating it (sirocco) causing excesstve desicea
st formation (harmattan khamsin) or bringiag 1ains (monsoons)
1important factor m ehtmatology In tropical regions 1t 15 & common cause
temporatute In certan reglons whole dave may be fauly cald by rvesson
tinuous run quite different from the elas 1 tropreal downpours The clouds
ompany the ram are an effectrs e screen against sohir 1adiation
by speewal virtue of 1is radiations of long wave lengths 1s the generitor of
d thus the sun masv c¢ause heat trohe By 1is short radiations hght may
i farr <hins an erythema sometimes yvesseular Later on a protectine pig
son may develop which however 1s more marked in dark complewions The
ws mav be accompanied by general symptom. Intensne reverberation (snow
water) may cauce amaurosis lawr <hin usuallh supports radiation badly A
¢ alteration may even preduce epithehoma Negro albinos are most sensitive
dermitis 1s not peculiar to the tiopics

2  PH1ISIOLOGIC ADAPTATION

It 13 difficult to find i the European® anv great physiologic variations
after he has lived for some f1me 1 the tropies They rather oceur at the
beginning ot his stay

Vanations of basal metabohism {decrez ed by 5 to 10 per cent) and of bedy tem
perature (on the increase) are shight and moreover not constant As regards the cireu
Iation there 1s a certamn lowering of blood pressure the mechzmsm of wiuch 1s un
certain The blood volume may however be shghtly mnereased by dilution tn response
to the needs of the <han (congestion and per piration) The pulse 1s somewhat accel
erated

There 13 Ittle to note concerning the dige trve system except for a stight dimim
tion of the appetste especrally for foods of high calone value

Thirst vanes according to muscular actnaty and whether the chmate 15 dry or
damp In the former case the daily water tequirements may nise to four to ewght hiters
or more (salt in proportion}

Experiments made on healthy subjects 1n the heat chamber show that there 1s a
fairly rapid adaptation to physical work Starting the second day 1t 13 complete by
the seventh or eighth The tachyeardia the elevation i body tempersture and the

*By Europeins we mean individuals of European ongin drreet or indirect who
for centuries have been adapted to temperate chmates This defimtion therefore
snelude North Americans New Zealanders South Austrahans ete  The winte races
13 & drfimtion less restrictive as 1t mneludes certain natives of warm regions Ibero-
Amencans Iramans Indoaryens, ete
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mnlu es all decrense Per~piration inerease~ but the ehlonde concentration 1ares
greath from person to per-on and even m the <ame rndividual Perspiration com
mences more readily with 4 sheht nee 1m0 rectal temperature  An nerevse m shm
tempertture al.o takes part m the persmiration mechanr-m When 1t reaches 344 C
sweating starts

Excretion <hows no particular departures from the norm except for 1 conniderable
concentration of urne respon.ble for en talluna and ealeulon and requiring special
attention 1n miving sulfonumdes

Information concerning the endocnne glands 1 <ull indefimate It has been obsersed
that <ufferers from hvperthvroidi m <upport hot chimates badh The rtole of the
suprarenal cortical hormone 1~ m~ufficientls etabl hed It has been s<nd wathout proof
that the reproductive function mav be e.tibh hed eirher in Eurovean women Ining
m the tropies The phyvaeal type tend to be <k nder amone ehldren brought up 1n the
tropie~ but the same mcrer « m 22e oceurs elewhere cluding temperate regons

According to Mlls on the contran  the ~tature of Furopean children would
deerease 1 the tropic . menstruation would be delwed and fertalits dimum hed The
precoaity of men truation among African ratine wornen has been exaggerated

The ~hin plais an esential role 1 heat resulaion Tethvo e~ and people <uffermg
from ageness of the sweat glwnds are not fit <ubjeets to ke 1n hot chimates The
dark <lins of various races ab orb more heat but 1n thee ca~e~ perspiration 1 more
actine and more effictent The Negro | as mare sneat glinds per umt of body surface
than the white man

It 15 1n the realm of the psychio nervous su~tem that the mo.t frequent difficultres
of adaptation an « In addition to the echmite soual mtllectun! and moral condi
tions are re pon ible It i~ epeenalls the monotonous chmates without spprecsble
vanations either from dat to dav or sca.on to « 1 on which are harmful m particular
ceuang momnma Here aivalization ean pla a4 great part by providing entertaimment
sports and to ~peak of another and unportant fictar urcondiiomng Holdavs m
the mount uns or better «t1ll m one ~ homt hnd an. neeesany from this potat of view

The people be t adapted to tropial hfe are vouns adults (2040 vear) of sound
copstitntion preenting, no orgime or functional wbnormahits Con. derible attentron
<hould be pud to mentil balinee ¥ rom this pomnt of view a certun <ublimatron of
mterests <wh as phihwnthropy, rehson suence  patriohm m thes a successful
adiptation more sure Succes howerer finally depends on the ability to avad
troprad dt et by sound propls brxes wd efierons therips {derelopment of the

on
mv};l::]\ :| 1(‘(‘::1)’\(\!\“("\ dox~ not appear 1o be impossible The examples of Eqpinto
Sinto (Germwn colorny m Brant) Oueen bind and al-o Dutch Gmana are on the
encouraming
\\1;\011:“““ work and compe iion appear to plw 2 role of prime lml‘oﬂ‘m]l‘ﬁ l? m:m-
fumps the vitality of the racy THi hewuier Wi not to attempt this acchmatization
1 nate 1~ temperad ~emewhat by altitude ete
eveeptmwll chaxaun wons ‘1\‘:‘“ ﬂ\e::‘ at mirtts would be a favorablk arcum tance
boence of nitiv populition 1

n;{::i :mmm-\nh woul :‘ﬂn n b ta do sl e \rlx:;k and the chanees of nfection
would be con 1arbly reduead (mabina tor esamp

3 Tur Hacnt o tierl 1~ TiE Troric
.

A carcful mediea]l exonmatien 1=
over, 16 mented upon by most emp!
‘ and wy \iseerad

e dy FRETRLTHY
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cQrIous W



PHYSIOLOGIC AND PATHOLOGIC INFLUENCE 11

not neglect to put the teeth in good order, to test the v1sual acuity, and to
preseribe the appropriate glasses (two pairs) Various vaceimations are
either compulsory (smallpox and vellow fever) or advisable (typhoid,
ete)

Clothing The naturalist the hunter etc who imntends to wander far from the
beaten track should make a point of going over his equipment with & man who knows
the propo ed region The following remarks are of value for the more usual class of
individual who Iives a rather sedentary life which differs from that i temperate
countries only by reason of the clrmate

It 15 advasable to use light material which does not interfere with heat loss White
or tinted (khaks) cotton drill has the advantage of hghtnews and ease of washi,

Palm beach swts are al o comfortable Women have at their dispo al all the range
of summer matenals Yhen traveling they often find horts or slachs more practical
than sharts

The stile of clothing does not matter much the short <leeved jachet often called
Safan * or Sahara  bemng a practieal garment A shirt with attached collar often
with short <leeves does not have the ame pockets which are so u eful to the traveler
The Safan 15 comverient chiefly when travelng and the ordinary shirt when on a
station Shorts are usually preferred to long trcasers They are cooler but afford hittle
protection agamst mseets A finely woven undershirt 1s helpful to theose who perspire
freeh Sochs or short stochings as well as shoes are generally the same as those used
elewhere Sandals wath Jeather thongs are obviou Iy very cool but they evpose the
wearer to chiggers Light leather boots the so called Maderra boots afford useful
protection 1gainst mosquitoes and flies 1lannel wast bands should be reserved for
soldiers ete whao have to <lecp m bivouac The ordinury traveler nearly always
sleeps on an ordmary camp bed with bed clothes A rancont 1» often useful rubber
however 1» normally too warm and water proof cloth 1s rarelyv effective The new
plastic materinls are at the same trme hight and water proof

It must never be forgotten that 1t sometunes brcomes very cold 1 the tropies
usually during ramny weather and at mght or at high altitudes It 13 therefore
nece ary to provide one elf with oveicoat and blankets At gh altitudes clothin,
15 essentally the <ame as 1n temperate or even cold chmates

A good mosquito net (7 holes per em length) 1s an e sential part of all tropeal
equipment (sce Prophylazms of Malana Chap IV)

As for headwear f1shions are rapadly changing 1n the majonity of tropical countries
If one reads the hterature of twentv to thirty years ago be 1t fictton or medical
(chiefly French) one gathers hat the yery act of exposing the bare head even for a
few moments to the tropeal sun 1nyvolves mortal danger However there were even
then a few heretics This heresy of yore appears little by httle to be conquering the
tropical world of which let 1t be said, certun parts (South Amenca) had never
adopted the sun helmet Actually 1t 15 qute common to <ee on the Equator at low
altitude for example at Stanlevsille and Leopoldilie on the Congo racially pure
Furopeans walking about bareheaded It does not appear to produce anv defimte
trouble 1 particular no greater ineidence of heat stroke It eems to us however
that 11 15 bctter to be prudent It 13 obvious that for hort distances the danger 1s
neghgible It 1s neces ary 10 the case of long trel s to take account of individual dif
ferences and we still advise a good sun hat of which the pith helmet remains the most
effective In certain countnes (Irag Iran) the helmet 15 compulsory The panama hat

—_
* 4 Swaluli word meaning expeditionary travel
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duction Instead, he mereases Ins heat loss as much as possible by conges
tron of the shin, bringing about increased radiation and conduetion (i the
external temperature permits this), and most mportantly by an ncreace
1n evaporation from the shin and to « lesser degree from the lungs This
evaporation from the shin neeessitates, of course, ample quantities of
water and salts Any condition which depresses evaporation, such as igh
humidity of the atmosphere, absence of movement of the air, and thick
clothes, makes heat regulation difficult

Geographic Distnbution  Microchmates (industrial vapors, human
respiration, forests ete), above all those found n mdustry m every
country, upset heat regulation Morcover acerdents (sec page 16) are
met with occasionally 1 temperate countries which have a very hot
summer, particularly in cities (Tastern United States) Certain hot coun
tries arc especially notorious Iraq, Iran, North and Centr d Inda, the
Red Sea area With the exception of the latter, these are, generally <peak
g, countrtes with very hot but not very humid chmates Thus 1 Iraq
the maximum temperatures encountered are 516 C and n tents 60 C,
with mghts a httle better (31 C and 42 per cent humidity) 1f such condi
tions persist for several consecutie days, the danger 1s great

In lower Central Africa the temperature 1s rarely very high (35-37 C),
but the humudity .1s exceedingly great (more than 90 per cent) Heat
stioke, however, 1s mamifestly rare there This would scem to indicate the
predommant role played by upset of water and 10me balance in the patho
genesis of various condhtions

Etwlogy The sun 1s the sole external souree of terrestrial heat Tts rays
are distributed by radiations of very short wave length (1nvismble, ultra
violet, between 1,000 and 4,000 A), by awerage ridintions of the New
toman spectrum (from 4,000 to 8,000 &) and by radiations of long wave
length {inira red, irom 3,000 to 30,000 &Y

The fate of these radintions 1 the atmosphere 1s very different The
ultraviolet, and espeernlly the abiotic among them, are absorbed by the
ozone which 15 particularly abundant n the upper atmosphere This <u;1
stance 1s supposed to be 1n a quantity of Iess importance in the tropies In
contrast to this the factor of opacity (dust particles) 1s often greater
there 1n the lower atmosphere These two factors counterbalance each
other 1n = variable but not very premse way The diffuston of short wave
length components (blue) of visible radiation 1s greatest n the upfp:l'
atmosphere which owes ats particular color to this phenomenon The in :
red rays are greatly absorbed by watcr vapor (dry ar s, on the con r: )I;
diathermane) The absorbed rays wurm the qtl)nmphcre (tran-formatio

rgy mnto hinetic molecular energy

o (;:T;:i zrell(;uiﬂq must also be taken 1nto account, for 1t greatly lowers
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the temperature The “global  radintion 1~ me1~ured by the energy brought
to the hortzontal umty of ~urf e by direct solar radiatrion and by radin
{1on from the <hy

In tentral Coongo the enersny coflected per tranquil day attuns 24> Gm cal per
square em  but remun on an average at 300 a pumber wcarcely <urpasing the
September average 1 Pant The annual m olition m the central fore t baan of
Congo 15 1561 hour- at Yangambr (1e 42 per eent of the total 4 troromical post
bilits) it mount to 2678 howrs (1€ 61 per cent) 1n the <avannih of the hatanea to
3670-3 900 hour~ (84-89 per cent) n de ert climate (Helouan 1 bgy pt and Yums n
Arizona} By wav of compirL on Bru~els ha. 1614 hours (37 per cent) and Buea m
the Cameroun in 3 very ramy di trict has 950 (22 per cent) according to Bernard

The quality of the <ol and the tvpe of vegetation are not without a
certun nfluence The humidity depends on erther the (limate or the
microclimate  Abwolute humidity 15 the werght of water contained i the
umity of volume of the air [he relative humidity 15 the percentage of
tins absolute weight to the weight necessary to reach <aturation at the
temperature under ob-ery ation

Movcment of air varies according to meteorologeal or to industnal
conditions (ventilators) The relation between temperature relative hu-
mudity, and the mov ement of air determines the effective temperature 1¢
the temperature wlnch acts upon man Particular attention must be paid
to the maximum temperature recorded on the wet-bulb thermometer
(The degree of diffierence between the readings on the wet and dry bulb
thermometers 1s 1 1 erve proportton to the relative hunndity ) A tem
purature of 3133 C recorded on the wet bulb thermometer should be
considered a v arning signal *

A man, motionless and trunk naked will support a temperature of
31-32 C on the wet-bulb thermometer 1 still ur If there s @ current of
ar 3km per hour, the ltmit reches 339 C In still arr a temperature of
377C 1s tolerated with 90 per cunt hurmdity, 48 8 C with 10 per cent, and
60 C with 15 per cent hummidity (readings on the dry bulb thermometer)

The harmlessnces of dry heat must not, however, be exaggerated At
Bigdad, o dry country, a temper iture of 433 C can ¢1use trouble and
489C 15 defimtely dangerous It 15 here that loss of nater and salt enters
the pieture It has been observed 1n India that at a tumperature of 40 C
and a relative humidity of 47 per cent during a 15 ha march there 1 o
los 0f 3 to 4 liters of water and a tall m blood chlorides from 200 to 417
mg per 100 cc
——

*L Hill recornmends the use of the hathathermometer which metures the loss
ot heat of a given surface at a temperature of 4pprovmatel 37 C It wnolies an
?}I‘Lcult\ol thermometer of great size which one sets at 100 ' (3775 C) and then records

Ime taken to read 92 I (35 ¢ ) The time cbuou b vanes in erely to the

©00lihy power of the mr Used dry the thermometer measure the low of heat by
fudiation conduction and comtection U ed wet 1t mea ures cooling by evaporation
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It 1s hnown that m the course of musculwr work the greater part of
potential energy hiberated appears m the form of heat Thus the mfluence
of profession 1s evident (soldiers, stolers, ete )

Clothing wlich hinders hest loss ncreases the danger and was ev
dently the cause of numerous former “epidemics” 1 India, etc

Alcohol 15 an aggravating factor on account of its metabohzation, and
the dimimshed resistance of the subject

Several diseases, mn particular those with diarrhea and vormhing,
crease the risks of accidents through dehydration

Men as a result of their professions are more exposed than women and mnfants
and the elderly are more susceptible than adults (insuffi of t )|
or arculation) The reputation of their resistance to heat 1s one rea on for the en
gagement of members of the colored races as stoners etc In fact however 1n the
Umted States Negroes are often affected

Pathogenests The accidents caused by heat present themselves under
three degrees of increasing severity The second and third syndromes,
however, may be mterchangeable

1 Ordwnary syncope of sudden onset, etiology not defimtely deter
mned, where there 1s no 10me upset but simply a temporary failure of the
vasomotor (type 1) center

2 Heat exhaustion a condition 1n which circulatory trouble 1s due fo
hydrolomie upset (dechloruration and dehydration following excessive
sweating) The heat regulating center 1s not yet hnoched out of achon,
and the temperature remamns within limits compatible with hie

It 15 possible that the condition 1s 1 reality more complex and more
vanable During these last years, various authors m different continents
have described disorders connected with “heat exhaustion” but which
differ from the latter by msufficient perspiration (the patients are usually
recently cured of prickly heat), by polyuria and a lesser degree of dis
turbance m the field of dehydration and dechloruration (Type 2) In
stances of polyuria were observed during by perpyresia (Ladell, Waterlow,
and Hudson, 1944) Shepherd has described m Iraq (1945) a subacute
type with moderate but prolonged fever, vomiting, neryous and psychte
disorders progressing to a point of manacal agitation The mechansm 1%
11l defined

3 Heat strohe charactenzed by a considerable farture of heat control
Whether for the reason that evaporation becomes 1mpaossible on aceount
of excessive relative hummdity or that the mechamsm of sweatimg fails

(prodromal anhidrosis 18 quite often seen), the body temperature rllaei
steadily and progres-ively and may reach 43 to 45 C It s possible hﬂn
such high temperatures produce, as a direct result, alteration of certi}:
proteins, particularly m neurones and diverse parenchymes Besxdes1 el
hydrolome upset may be present hypochlorema, lowermg of alkah r



“tonally contams g {pqpq of alburmp The cerebrospina) flud 19 under
Pressure by g norma)

Pa!holagy In heat exhau tiop if fatay the sgla Postmortem sign )3 Vasculay
Congestion Jp, heat strole there 3y early byt fleeting POstmortem nigichiy (sometimeq
his sty 0 even before death Cane 5 fonge tion ceclyme og Or petechia
‘emorhag, g of the 1, cera bramy and seroyy Membrapes

he nghe heart 15 dilated the Jeft contricted Potoelag hcmorrhages have been
oted n 1),0 brun bemng Darticularly abundant n the wally of the thyrg and fourth
shtriles ang by Pothalamy

rebral apq cerebeliqr Beurones Thae alterationg are partaff, Postmortem There
edema of the lyng, and of the bram ¢pp Yascular wapy beung swollen and ey
wded wagh flusd

S'ymp{ams and Treatment (1) The mildest, form, Syneope need, little
Jo%ttion The patient ., motionle g With q small wegl pulse, shalloy

-~ Pration, subnorma} tcmperature, d norma] urme
he Prognoss 1« exeelient, recovery g Tapid wath oceasionally stichy

Patient down jp Some el ang Ury place apply cold wet Compresses to
the face, Provide for nhalation of stzmulatmg vapors (ether, Yinegar
“Melling salts)

} Heat e\haustion (Co]hp:us therxmquc) 2pparently attacks par
flcuhrl; asthenscy with loy bloog Dressure The onset, 15 sudden, or, more
Tarely, Preceded by %0 to three days of malaise The Patient 15 g 4 state

10 three days Headache s alnays 5 Promment sympop, and may pergyst
for from eight to ton dys The Prognosis m ths type of cace 1s usually
8aad

Tfealment The Patient shoylg be kept 1p < suitable €nvironment a4 a
temlleraturc of 2324 o He should pe lawd flat ang the foot of the bed
Faweg 45 Recessary Infusions of caline ang glucose are &hven 1ntrg
‘9110us1y if Tequired, oare being taken 1ot ta overload the crreulation apng
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thus produce pulmonary edema A balance of mtake and output must be
observed Plasma has al-o been recommended, and cardine stimulants
may be indicated

(8) Heat stroke* (Coup de chaleur, Hitzschlag) 15, contrary to the
other syndromes described, a complete failure of the heat, regulating center
with, at the same time, an upset of 10mic balance It 1s to be obsersed
especially 1n pyknotics, hypertensive subjects and alcoholics There 1s
always prodromal malaise, fatigue, headache, and excitement There 1
ohguria (frequentls, but with small quantities), and sometimes a low
chloride content T Anhidrosis 1s an important early sign, justifying imme
diate treatment The patient 15 usually unconscious, the face congested or
cyanotie, the shin dry and burning hot, the pulse bounding and quick
The resprration 1s stertorous and the temperature very high, reaching 42
to 45 C Above 42 C coma 15 constant, and a temperature at this level
for over two hours means a grave prognosis The pupils are contracted

Cyanosis, viscous sweat, neakemng of the pulse, dilatation of the
pupils, mereasing respiratory difficulty, absent knee jerk, loss of sphincter
tone are all grave signs of approaching death which supersenes m 30 per
cent of cases Delirium and convulsions also carry a serious prognosis

The aim of treatment i these cases 1s to reduce the body temperature
to within reasonable hmts, 1e, 39 C One should place the patient n a
cool, well ventilated or, even better, air-conditioned room Room tem
perature, beginning at 15 C, should be raised to 24 C when recovery sets
i Recourse may be had to physical methods of cooling, such as cold
sponging, wet pach, washing the head nith celd or 1ced water A semi
sitting position 1s to be preferred Cardiac stimulants are Wlmost always
indicated Venesection followed by injection of brcaibonate 1s advised by
some authors Castellam recommends the removal of a large quantity of
cerebrospinal flid Oxygen may be useful where eyanosis 1s present In
travenous njections of saline are rarely necessary, except in severe
dehydration and hypochlorerma

(4) Heat cramps Although these re sometimes associated with heat
exhaustion they are also found alone, especially m fit subjects doing hard
physieal work and sweating profusively An excesstve loss 1n chlorides
¢auses pamnful muscular cramps with hypochlorena and hy poglycemm?
The conditron may lead to the previously desersbed forms Treatment
consists m providing saline (01 to 02 per cent) with glucose At least
500 cc of 01 per cent saline per hour are required

er to heat stroke due 0

*The term ‘sun strohe <hould be abandoned It refers enhbecween 4 strohe 1500

solai radiation or to solar dermitis from ultraviolet radiation

+ According to Waterlow (1947) hypochloruria would not be
smctfycocalle% heat strohe but would be characteristic of heat exl
chloremia dehydration anura uremia}

art of what 13
austion (hypo-
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Prognaus We have said thay the gravity of the Prognogs creasey
Progressyy ely from 8ood in SYlcope 4, Serious 1p ethausiwn It 1s alnqyg
BTave m hegy stroke (the Morbidsty, of which 15 about 39 Percent) 14 13
also folhmmg the lagtop Syndrome that Pulmon gy and ps;choneumtxc
Compheationg e seen\comphcatmns which May cayse Prolongeq or
definite Mvalidsy, The sey eIty of the b
temper'lture 8 per cent of deathg wmith 416 C, 29 Per cent w4y, 427 c,
wd 69 ber ceng above that ({ Rogera)

In 1942, 1,400 casey of heat e\haustmn Were recorded yn Indiq Wwith 27
deathg among Engli troops anq 255 cases with 13 deaths among Indian
troops which means roughly g0 tmes gy, casey mong the Enghsh but o

B Seventy Cases qf heat
strol e With 34 deathg Were afyo nncountcrcd Uong e Enghel and 129

ops o
2 Adq One drop of 0 per cent Potassign chromate
3 Adq sitlver itrate (29 pey cent) drop by drop (from the same dropper
S used gy (1) ungy the brogy, tmt of g3, er chrompye appears
The Bumber of drops 1dded Cqualy the Dumber of 8raumg of Ny per
Iter Wath the help of thr Method, Preventyy o treatmeny € ho pplied
e

Prophg/lazu The T8 Mmizatygy, of the day 4 Work Utificry] \entzlatmn
0 bar,

suitah) cluthmg (try are winje norl\mg) md gy cumhtmnmg are
" aluab)e Priventiy g A sy, iclent quantity of flurd g \ salme g 15 to
5 per centup tg 4 ht, more dqy Y (Workers on the Bnulder Dam

0

0 18 hterg per day) he flurg mntale needs of Datients

and Operateq CASES Myt be mct by artificy) Method, nasa] type (Ryle <)

reeta] drop tq drop, Prenterg) eetiong Thirst does not brovide 4 Te~
hable Indieatyon

Solay dermpyy 15 hargpy } eculiar 44 damp ropy g Tertons g sng before there ¢
no Partrey)q, ahnndvnrc of ultrnuol(t. there Besiges AL N
108 1nferyo, to 032 Micron Ty oco TS ibsorheq by e ells of the
Vptahy gy, the €U ¢ of 4y er3 themn, with Awelling “OMetim ey A Watron !ollo\vnd
¢ W, Sube, Quently 4 Protectipg tan apg h)perl\omtoqs ot Thy shin
of colopeq Taces )y comndernbly less Senstise than the white 10 Solay dermug,g



Chapter IIT

THE GOSMOPOLITAN DISEASES IN
THE TROPICS

IT 1s necessary, for reasons which will be apparent, to consider sepa
rately the immigrant population, especially the “Europeans,” and the
native population, mostly colored

The former was until recently compo ed prneipally of <elected male adults and
1t 13 und dable that po) diseases were rare among them Venereal
disese of alcohohsm and psychoneurotic disturbances due to un
favorable Ining conditions were common Actually with the increase of the ymmt
srant population 1 women children and older people the pathology of these
Furopeans now comes closer to that of their hirthplaces (with tropreal diseases 1
addition) Most of the discises have mmvaded the entire surface of the world
Nevertheless a high standard of living vaceination and efficient medical care hmit
1 this population various parasitic diseases present among natives eg typhod
fever epidemic tvphus baeillary dy entery plague cholera and intestinal helminths
Tuberculosis a eause for nonemployment or repatriation 1s relatively rare

A warm chmate outdoor hife and larger hou e space make respiratory infection to
a certain extent less frequent Circulatorv pathology presents no special dewiations
Rheumatic fever 18 rarer 1n warm than 1n cold countries

In connection with the digestive system one notices the frequency of constipation
(dehydration diet poor 1n residue lack of exerar ) of dvspepsia (abuse of spices
and aleohol nervousness) of hepatic congestion (alechol) hemorthods ete Renal
coneretions are <upposed to be more frequent than 1w the temperate zone (dehsdrt
tion) Pregnancies are more exhausting Quinine sometimes cau es excessive men
strual flud

Dutch wrters pomt out the frequency of hght glycosuna among the residents of
Indonesta The p<schoneryvous equilibrium rem uns rathcr unstable and often results
3n 4 number of 1epatriations and career 1nterruptions

The macerited shin 13 ersly mnfected  papulous milana (hehen tropicus prickly
heat) 1s a tropical dicease Pyodermatibis evtending to an echthvma and mycoses
are frequent On the other hand an nfection as common among natiies as yaws 13
completely absent among European immigrants Leprosy 1s seen occastonally

In short tropical pathology 1o the immugrant 15 definttelv on the downtrend befo;ﬂ
the progress of medicine Military expeditions offer greater nisks and an lmpecca]l:lt‘
organization alone can hmit infection and disease A constant decrease n mortabty
18 noticeable The example of the Congo opened up late to civihzation 18 typieal

Mortahty per thousand Curopeans

188>-1890 910 1921-1930 1329
1900-1908 515 1931-1935 900
1909-1920 2817

20
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Ity understood that with €Conom;e €¥pan. 1op the populat:un neludeg more
and More duldren and aged People Szmxlar or more fay orahle Statistieg are o pe
OUnd 1n mggy warm €OUntripg &mop, Buropegy, Mmnigra e
e study o € natnye Populatyop o; Primrgry o cultyre (Nogroes Me]nnesmu.v
Certarn Asiatiee Amermdmns ete) gg o5t formy, e The hfe of many Primuty o
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L3
~" ¢ 1 GENERAL VIRUS INFECTIONS
el ’\{L = {A) swALLPOY (vARIOLA, POCKEN)

#%<Ths disease was once yery widespre vd, but has dechined since the intro-
duction of vacomation Nevertheless, serious epidemics of “Variola major’
we still to be obsersed 1n certain countries (Fast Asia) Elsen here, as for
esample m Congo, “Variola mmor” and Alasttim (malk poc), which does

3 5 E -
Frg 1 Avsstersr Crasste Lruprion on rok Tace wwvp EXTRUMITIES

Phot Tiopieal Institute Antwerp
not seem to be justifiably distingwshable from the former, arc more cft:n
encountered Smallpos 1s not pecubar to the tropics Alastrim s a benign
form of smallpox with a mortality of about 1 per cent or less with ‘t 1011;
bitle suppuration of the eruptive elements which arc sometimes r

small
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7 T  GENLDRAL VIRUS INFECTIONS
. ) -"U_f; = {A) SMALLPON {VARICLA, POCREN)

"~ “Thie disease was once ery widesprend, but has deelined sinee the mtre
duction of vaccination Nevertheless, sertous eprdemes of “Variols major”
are still to be observed m certamn countries {Fast Asia) Tlsevhere, as for
example 1n Congo, “} artola mmor” and Alastrrm (milk pox), which does
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not seem to he Justifiably distingwishable from the former, are more often
encountered Smallpox 1s not peculiar to the tropies Alwstnm 1 3 bemgn
form of smallpox with 5 mortality of 1bout 1 per cent or less with Kr}
Iittle suppurabion of the cruptive elements which are sometunes TRty
small
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() muvPs (OREILLONS, PARGTIDITIS EPIDEMICA)

Bumps 18 met with almost unn er~ally and does not show any defintte
differences 1 the tropies Howes r, 3t hs nob been observed 1 Malaya
There 1 alvo 1n Afncy {Kw ingo, Belgiw Congo) a parehd by pertrophy
of chronic type, not congemtal, of wlneh the etiologs 18 unhnown This
condrtion hns also been observed m Dy pt and Madag wsear

(E) INFLUENZA {GRIPPE, INFLUENZA)

It 13 well hnown that the great pindemic of 1918 extended 1ts ta ages
to the greater part of the tropical world without assuming s all the mild
form which it showed at the time of its first outbreak in the spring of that
year m Southern Ewrope {Spannh nfluenza, “Flu”} The mortalits m
countries such as India, Samos, Tahity, and the Congo was considerable,
mostly from respiratory compheations In addition, small seasonal ept
demucs, between those of greater proportion, have been desenibed, often
mtroduced by shaps coming from Furope Thns Jatter fact has been demon
strated not only m the Congo and the Pacfie, but even i Greenland
Almost always, unfortunately, there his heen no bactenology, nforma-
tron avadable concerning these epidemmics In 1840-1841, the epidemie sn
the Hawaus was proved to be due to the Type "A” virus

The disgnosis of mflurnza 18 difficult, and the practitioner m temperate
chimates has the same tendency of using and abusing the term as does s
colleague n the tropies with the chuienl diagnoss of malana In warm
chimates 1 easy {o contuse mfluenza with dengue fever although the
latter does not show the same respiratory comphehons

{F) RABIES (RAGE L3§$A, TOLLS UT}

This cosmopolitan disease hias been encountered in many tropieaf re-
mons The dop 18 the prinepal source of mfertion In tromeal Ameries,
rabies 1n man and cattle has been shown to be transmitted by the hite of
the vampive bat, Desniodus sotundus In Afriea 1t has been stated that
1abies oceur m 4 rauder form This view 1s no Jonger justified

In order to peroaig a prea ¢ dregnovs at 18 peee sy (1) to keep the suspected
Qog under ob ervation 1 rabid 3t wilk die withon five days {2} when the anmal diev
1o send the head and nech pached n ice, to the nearest laboratory If the delivery
canmot he promptly achieved ame <hould remote the bran and place 3t m sterthzed
50 per cent gly certne

2 GENERAL INFECTIONS BY BACTERIA (PROBABLE)
(A} SCARLET FEVER {5CARLATINE, 8C ARLACH}

This malady 15 presumed to be vare sud of & mild kind with most
colored races, even m countnes of temperate chmate {Negroes of the
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USA) In Europe 1t 15, generally speaking, more serious with Northern
and North Slavome peoples than with those of the Mediterranean area
In fact, there 1s a tendency toward a mld type everywhere Most observ-
ers m the tropics hold the opinion that 1t 1s not met with at all 1n these
areas, unless perhaps among Furopeans or Chmese (South China, India,
Indonesia, S1am, Samoa, Puerto Rico, Tropical America) Yet it 15 sup-
posed to have been oberved 1 Guam, New Caledoma, Naury, Fij1 and
the Hawans, but the race of the patients 1s not known to us In the Congo
1t was seen only among Europeans As 2 whole the disease seems more
uncommon 1n all tropical countries than in temperate ones

(B) RHEUMATIC FEVER (POLYARTHRITIS ACUTA, RHUVATISME
ARTICULAIRE AIGU, GELFN KRHEUMATISMUS)

Acute rheumatism (a resolutive and fugacious polyarthritis with tend-
eney toward endocarditis probably mfluenced by streptococer and their
toxins) seems rare in the tropaes Txeeptional m Caleutta {Rogers), 1t 1s
supposed to be found only occasionally elsewher¢ m India Extremely rare
mn Indonesia, 1t 1s said to exist mn the Pacfie, also among Austrahan
natives (Northern Austraba) and quite common m Brazl In central
Africa 18 15 of rare occurrence Wilhiams admits its exstence m Uganda,
basmg his statement on mitral stenosis, the practically constant rhey
matismal etiology of which 1s well known Aceording to Suarez (Puerto
Rico, 1945), cardiae localization 15 more frequent than arthritis Chester-
man came across 1t in Congo but rarels It 1s probable that 1n many cases
all sorts of articular diseases are mred up In India, MacKinley quotes
276,611 and Simmons and colleagues 598,000 {1937), while n the Belglan
Congo 108 000 cases of acute rtheumatism are mentioned in offieial reports
of 1925 to 1938

(¢) ERYSIPELAS (ERYSIPELE, WUNDERS)

The dicease seems t0 us very rare in central Africa Yet m 1938, 59 cases
and 2 deaths were quoted m the Congo nmong the natives, but one won-
ders 1f the streptococeic etiology was proved m all eases Erysipelas evists
1 the Paeific, in central America, m the Phihppines It must be distin-
guiched from filarian lymphangitis

(D) DIPHTHERIA (DIPHTLRIF, DIPHTERIE)

We consider this discase as belonging to the group of general infections
on account of the towie syndrome It seems to be spreading gradually
through the warm countries, although remaming rather a European sich-
ness In the Congo 1t 15 practicallv absent among the natives, but seen
here and there among the Europcans and the natives associated with them
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betllus), 2t other times an alunentary tosse mfection (the Breslay, Aer-
tryche, Ty phimurium types) or use 1t 15 locilized m the bladder or pul
MWONAKY Organs

Paraty phoid C appears m the Congo as a septic itluess with pulmonary
complications

Group D meludes the Dberth type and Interttidis (Gartner), agent of
gastro entenits

The diagnosts of these dineases must be made with certan forms of
malarta (blood examination} epidemic or endemie v phus (more sudden},
generahzed tuberculosts ete Bactertoloyy {hemoculture coproculture the
Widal reaction) s e~sential here

Tetanus {Tetanos Starrkrampt) has been reported throughout all tropiea) regions

and presents mo particul mtres In the Congo 1t 15 rare considenng the large number
of uleuss and mafected badly dre <ed wolads

3 DISEASES OF THE RESPIRATORY TRACT

In many of the warm countries pmeumontt, broncho preumonta and
tuberculomis are among the princpal causes of death Several different
cau.es 2eting together, must be taken nto account and because these
eauscs are, to a greater or less extent, common to both pneumoma and
tubcreulosis both diseases are discussed together here, although they are
naturally widely differing entities They are tshen up separately further
on

The predommant factor 1s an wmrdequate hygene In addition, a racal
susceptibthty has not been rlimnated, and the sensitisity of the Negro to
diceases of the lung and to tubereulosis 1s strit ing even 1n the US A But
many other colored races are equally susceptible, and this fact tends to
place the empha.ts on iy giene Overerowding 13 the rule among the prim-
stive natives, espectally during the mght Clothing 1s either msufficient
or worn uselessh during the warm part of the day In mfancy 1t 1s alnays
rudimentary, or ¢yen nonewstint A dietebe rogime poor i protems and
1itamns has also been merimnate d, wnd must be taken mnto account The
proress of adaptation to mdustrial work 15 often accompanted by 2 heavy
mortality duc to these diceaces

In the Congo v 1938 affection. of the respiratory traci repreented
about 15 per eent of all eases, and 2 per eent of the deaths In Indo China
{1936) 2508 cises of pneumonia were admitied to hosprtal, wath 972
deaths The index for the deaths from tuberculosts 1n Haifong (1937) was
263 per 100000 In India m 1938, respiritorv disenses caused $36,647
deaths of wiuch half were due to pneumoma Tuberculosts reached the
figure of 864,000 deaths, meluding 20 per cent of the “fevers” and 20 per
cent of the lung diseases The dexth rate for tubereuloss was about 5
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times that m the US A (or 253 instead of 44 per 100,000 )* The sani
ficts have been noted, but lews defimtely m Chima In the 1slands of the
Pacific, tuberculosis 15 also very widespre id, beng n mportant eause of
death on Guam, the Solomons, New Caledoma, Tongs, ete Pneumonia,
tao, 1s very comimon 1 these archipelagoes In brief, these mfections ap
pear to be 4 predominant ¢ause of morbidity and mortality for a very large
number of natives mn the tropies On the other hand, European immigrants
wre less affected than i Europe

The imtroduction of the sulphonamides has greatly reduced the mortal
ity from pneumonia In the Congo the fall 1 from 15-20 per eent to 2-3
per cent Tuberculosis remams, as leretofore, the major problem

(A) ACUTE INFECTIONS OF THE LUNGS

From time to time lobar pneumoniy predominates, sometimes broneho
pneumonta Just as in Europe, the former 1s a primary infection the Iatter
often secondary to measles, whooping cough, and bronclutis The svmp
tomatology has not been observed to be difficrent to an appieciible degree
from that n temperate countries The gravity of lobar pneumoma m
many countries 1s strikingly apparent In the Congo, before the advent of
modern treatment, the average mortihits was about 20 per cent even
among robust young aduits Numerous complieations explam this serous
figure, for esample, memngitis, pericarditis, acute milignant endocarditss,
lung nbscess, jaundice, and pleurisy (rarely exudative) The frequency of
1aundice among the Negroes 1s stribing even i the US A

Among the broncho pneumonias atypieal forms have been observed
chuefly m children In these cases ascaridinus should be considered An
examination of the stool must alwavs be made, and the appropmate treat
ment preseribed (o1l of chenopodium, santonin, hexylresorcinol)

W hoopeng cough (Coqucluche Reuchhusten) This disease 15 world wide mn sts dis
tnbution ncludmmg the 1 lands of the Pamfic and central Africa It does not pre ent
any particular differences in the tropics

Acute thumtis (the common cold, Coryra Schnupfen) This 1s also found almost
everywhere and appears to produce epwdemics leading to various pulmonary com
plications It has been remarked that this anfection 15 more importint from a hy
geme pomt of v1ew than 1s commonly thought Europeans are relatry ely 1ree from
attacks Norms (1044) reports the interesting observation of an Amencan hup calieg
with an apparently healthy crew 1n some small 1slands of the Paufic the 1nhabitants
of which did not suffer from common cold An epiderme of the disease broke aut
4mong the patines and spread later on to the crew almost duphieating the clas i¢
evpersments on eprdemzology made on mice by Topley and co worhers Blood

Sprrochetal bronchatis This 1s a subacute bronchial pfectron  often with blo

*Tt, 15 probable thit these figutes taken from Smmmons et al were collected 12
British Yodaa, (three fourths of the population of the peninsula) The Iatter country
annopnced 1n 1935 a figure of 6500 000 deaths from all causes
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stmned sputum, and various compheations The abundance of sprrochetes 13 char-
acterrctic and wdicates o course of treatinent with the arsemesl profic The action
of pentetliin 2t this watiwg had not been accuratels detesmined

(B) TUBERCULOSIS IN TPOPICAL COUNTRIES

1f one takes as an example 2 country opened up 1 relatively reeent
times to European civihization, the following facts can be established for
the Congo

1 Gomng bach thirty or fortv years, the true natives with but hitle con-
tact with the Buropean pensrally hod v very Jow morbidity due to tuber
culonts, and & very low mdex of positne tubcreulm tests

2 Tuberculows is elearlv Europein m origmn, 1f one weludes the possi-
bility of &rab carrers, and as a rulc the orgamm 1 of the human type
In the beginmng, 1t v 18 possible to trace the spread of tuberculoss from a
Furopean who had the dicese Vore recently, 1t hay been the cinef llness
m the fowns Although unknown to the first observers {Mense, Broden)
m Leopoldville 1t was commented upon by Rodham m 1907 and n 1811
it was one of the prineipal causes of death m this town Out of 79 post~
mortem examinations, Mouchst noted tuberculous Jestons 1 36 7 per cent
The condition w 18 not veb assoctited with a much ngher morbihty rate,
nesther was there a rared figure for positive shin rcactions {7 pur cent
among the adults of the town, \beent m the surroundwmg tribe folk)

3 The progress of the cases m this period of extension was very rapud
and the tundeney to generalization of the disease was marhed Later the
spread along the lmes of comnmumeations and in the European scttle-
ments progre.sed quite raprdly Tuberculosts was becoming an important
problem The morbudaty grew continually, the mortahty rate deereasing
Jightly Not that the disease ceased to be fatal as o general rule, but is
progress in the mdividual became sloner A growing rise m the mdex of
positive <hin tests «4s noted, and the final figures are nearly the same as
those far the Buropeans (¥ copoldalle, 40 per cent of adults m 193%)
Funally, the natne rural population was wvaded, but relatively bghtly
It scems that the sratiered communsties in the interior with their 1solated
hut., and low population denwity, mav be relatnely unfsvorable o the
<pread of the disease Summung up, 1t 18 possible to sce a pertod of intro-
ductinn, then a first wave, notable not so much for the numbers of cases,
but for their sertous nature and their rypid progress This was followed by
a second W e mare extensive but 1 whieh the disease tool on a more
European form, although still very «erious the shan reaction showing »
contmuously mcreasing mdex Tt has often been siated that the first wave
was of the yuimea pig type, ar m fact, & prmary type of nfection, chn
weally vith frequency of generabzed mhary forms and memngitis, even
i adults and of caseating 31 ceral Jesions, and ranty of surgieal tubercu-
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lemonstrated The experience in the Rand (South Afriea) which showed
. hngher meidence of active tuberculosis among the recruits with positive
hin tests does not contradiet this pomt of view It must be admitted that
atiguing and unaccustomed work had reactivated the latent tuberculous
estons more quickly m these people

The soe1al and mdividual prognosts of tuberculosts thus remamns very
erious 1n the tropics, and the fight aganst this disease 15 urgent and must
se vigorously pursued Inspections and early treatment, the 1solation of
»pen cases, advice on prophylactic measures such as the use of sputum
yots and the provision of separate huts, as well as the 1solation of healthy
hildren from nfected parents, must all be fully employed Vaceimation
>y means of the B CG vaceine might prove a solution to the problem

The diagnosis 1s normally only too easy when the native decides to come
or advice Wasting, fever, signs on auscultation, and a positive sputum
nay all be present On the other hand, 1t 1s much more difficult to establish
he diagnosts early m the disease, because of the lack of information of
sufficient value on the part of the patient In the Rand a systematic
nonthly weighing has been advised The erythroeyte sedimentation rate
1s often abnormal in healthy natries, posably on account of worm 1n
fections and malaria Borrel has noted the presence of supraclavieular
}vmph nodes m 60 per cent of the cases

Obviously radroscopy 1s capable of providing very inportant informa-
tion and 1z becoming more and more frequently possible

The different1al diagnosis must sometimes take 1nto account the other
chrome diseases of the broneht which may simulate to a greater or lesser
extent the behavior of tuberculosis pulmonary schistosormasis, paragon
nmasis, the pulmonary mycoses (see Chapter VI)

The various pneumoconioses, silicosts especially, are beginming to pre-
occupy the hygrenists in charge of survey of industries 1n tropieal coun-
trics The expertence gathered on the subject in temperate regions should
be used 1n countries where mdustrialization 1s a recent phenomenon

The other di eases of the respiratory tract are of less social 1mportance Laryngites
are rare When chrome they are ofter due to syphilis or leprosy The latter may give
nse to acute stenous of the larynx The common form of acute bronchitis 15 fre
quently encountered but the chrome form 18 rare

Bronchial a thma 13 met with here and there among natnies of vanous countries
and 1t scems to be quite frequent 1n the Far East In havu (Congo) which 19 a region
of high altitude Europeans often develop asthma and accu e the dusts from vol
came eruptions There 1s little ta note ¢ the pleura Pulmonary adhesions
are frequent 1n postmortem examinations of Congolese nattves pleural effusions are
on the other hand relatively rare but an e from the same causes as Europe
Carruthers (1947) has enphauzed the frequeney of pleurttis and pleunisy 1n the
course of amebiasis
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(C) PRIMARY ATYPICAL PNEUMOMNIA

A number of years ago attention was drawn to a respiratory diseace
usually mild and appearing m smll epidemies in different countries, m-
cluding the tropies The disease seems to he contagious

Mamfestations are characterized by moderate general ymptoms rather prolonged
fever without mitial chafll drv punful cough with later ordinary sputum sometimes
sheghtly blood stained Stethoscopic examination gises hittle information a few rales
rirely a certain degree of dulleess and faded murmurs Op the other hand the
x rays show extensive wfiltrations, and laige pertbronehial shadows extending later
wnto the parenchyma with slow resolution (preference for pulmonary bases) The blood
shows hittle leucoey tows Bacterologie wvesti ation remains negative Cold 1s0aggtu
tmation 1 relation to O globules 13 frequent and well marked The rare postmortems
ndicate at first 30 nfiltration of the alveolar wall with round cells (fypieal for
poeumonias due to viruses without superinfection), then bronehiohtis and s eertan
degree of alveolitis Authentie foet of broncho pneumons may be seen (bactenal
) and also atelect; The disease 1s muld but of rather slow resolution
{average duration 10 to 14 days) Sulfonamides are inactive

A certain number at Jeast of these cases must be attributed to ¢ fever and to the
viruses of mfluenza ormthosts Iymphocytic bemgn meningitis, etc In the majonty
of cases a speual virus transmutted by coughing probably causes this condition as
well as other mild respiratory svndromes

Loffler’s syndrome and ¢ropical eosinophalia  The pulmonary mvolve-
ment 1n both conditions 15 so strikang that their deseription appears more
logical m the group of respiratory diseases The two syndromes have many
common characteristics as 18 shown in the following chart The former,
however, was deseribed 1 Europe, whereas 1t 1s said that the latter, con
sidered ag tropical, generally 1mproves when the patient returns to tem
perate chimates

Tropwal Eownophilia

Loffler s Syndrome

Distbution  Varlous races—tropscal chimates  Europeans—FEuropean chmates
Symptoms Pronounced cough and asth Mild sometimes null (asthma
matiform attack sputum absent)
rich 1 eosinophiles shght Fever
and short fever Sometimes slight eough
Shght sputum but with
eosinaphiles
Irregular splenomegaly No splenomegaly
X ravs Numerous small opague foct a  Transitory opaaty (8-10 days)
fewr mm 10 diameter rather vague farly extended
(several cm without preference
for apex) Unilateral or bilaterd
Evolution Chromc Resolutve rapd
Therapeutic  Neoar phenamine maphar.ene

stovarsol emetic
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Tromeal Fosnophilia Lofler’s Syndrome
3lood Hvperleucocytosts (up to 70 Mild leucoey tosts at times marked
000) marked costnophiha eo mophilia (85 per cent) usual
(50-80 per cent) average 10-20 per cent
>athologv Alveolitss foct with little fibrin and
numerous eo nophiles
Ztiology Vague possbly different on &  Ascans (evolution of larvae) Opac
paraatic bass (allergy) ity appears 6-10 days after 1n
Strongy loids gestion of eggs (Vogel and Min
Filanae mng 1942)
Schistosomes ete Other allergenes

4 DISEASES OF THE INTESTINAL TRACT

TIntestinal disorders probably aceount for the greatest number of con
<ultations 1n the tropics For example, in Belgian Congo m 1938, 25 per
cent of the patients wcre intestial cases The mortality among these was
relatriely <hght, as many consultations were for bemgn discases, eg
shght helmmthagis, etc In Gambia the number of “dy-entery” cases
comes close to the incidence of respiratory diseases Congolese chiefs admit
readily that their people die ether of “pam i the mde” (pneumonia} or
of diarrhea (dysenteries)

The diseases which are more strictly tropreal (dysenteries, helmin-
thiases, cholera) are dealt with elsewhere We shall consider only the cos-
mopolitan diseases here

Stomatitis and @ngirihs A conderable amount of such infections are seen
throughout all tropieal echimates Apart from defective hvgiene 1t 15 probable that
avitaminoses play « role In the Congo one notices nothing, unusual from this pomt
of view except the susceptibilits of the Negro to bismuth and even more to mercury
Treatment with the latter no matter how emploved 1s always very difficult to manage
1 Negroes even m those po esung good teeth Bismuth should also be carefully
controlled We male 1t a habit mn all consultations for vaws and syphilts to examine
the gums

Noma 15 een 1 cachecties (pemertin)

Dental caries The meidence vanes iecording to the race and probably to dietary
habits There 1s stall mteresting work to be done on this problem

Parodontal diseases are d ly common ometimes assocrited with pyorrhea
sometimes dry and expul 1ve

Thrush 15 <een throughout the tropics

Angqnns These are certainly not absent 1 the Conge but are nevertheless con
suleribly less common than m Furope The Negro appears to be 1elatively shghtlv
sensitine to the streptococeus and diphtherit 1s piactically nonexistent 1n the Congo

Common <ore throats are seen in the Piofic Island and are almost certamly
pre ent 1n <ome degree everywhere

Vimeent » angina {a sociated with the pre ence together of spirochetes and fusiform
baalli} 1 reputed to occur e peerally 1n the tropies along with gingivitis of sumilar
etiology This fact 1s not stnking 1 the Congo
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Stomack The simple dyspepsias appear to be more rare 1
m avihized where the influence of psychic factors 13 well fn:wx;nmxtne peceles thin
Gastrie ulcer 15 considerably less common 1n the tropies than o avilized countries
this bemng particularly true m the Congo However with the extension of surge
and alo perhaps with changes of habits more and more cases are beng seen Et
Hanos perforations constitute & per cent of abdominal emergencies Duodenal uleer
as 1 Europe 13 stated generally as being more frequent

Intestire  Appenchettis 1s iso much rarer m the primitive people n
spite of the trequence of helmmthiams According to some surgeons ap
pendieltis becomes relatwvely frequent among educated natives, whose
way of living 15 more or less Europeanized Schistosomiasis and amebias:s
may be the origin of appendicitis here Intestinal obstruction 1s met with
from time to time Strangulated herma 1s very common In the Congo
hernia, particularly mgumal, 15 of considerable social importance as 1
cayse of morbidity and death It 1s four tunes more frequent than
English yultary reerwits The reason for this frequency 18 not vet well
known It 15 probably related with abdommal chlatation m early age
Intestinal obstruction due to Aseans is also worthy of mention

5 LIVER DISEASES

Diseases of this organ are common 1n the tropies The so called “tropical
Irver,” a rather 1ll defined condition, will be dealt with elsewhere (sce
Chapter V)

Infectious hepatitrs 1s «ncountered throughout the tropies It vartes m gravity as
probably also 1o etiology though some cases are undoubtedly due to virus infection

Areenical jaundece 13 quite common 1 pumutiye peoples particular)y m the Congo
There 1= a strong posabihty of the infection being introduced by the svringe This
1m1ses the diffienlt question of the sterlization of sy ringes 1n these tropreal dispensaries
which are alwavs <o busy and crowded* It 13 known that the infective ugent m
mfecttve hepatitis 15 prescut m blood witness the infection due to yellov fever
saceine to which human <erum had been added as a protectiie

Jaundice due to carbon tetrachlorde 15 so frequent that in some coun
tries the use of this product has been completely abandoned (Gambia,

Congo)

* Sterthzation of syringes 1s far from easy 1n eurrent piictice especially m the
tropics Ebullition i pure water (10 mmutes) dry heat applied to cotton without
apgeng ab 140 {or 45 munutes guarintees at lea t diunfection 1e de=tr\xctxm:
of ordinam pathogemc germs One ean 4lzo have recourse to prolonged steeprog .\i
Jeast 15 minutes in aphiseptic solutions Alcohol should only be used 70 phy formol
(5 per cent) or a formol solution of 25 per cent plus phenol at 05 per cent plui
<odium biborate at 15 per cent 1t 15 useful 10 add to the above solutions I 5 per cend
of glyeerin After this chemical diunfection one must eliminate the antiseplic bs

<ng 10 cooled hoiled water
rm’xxsn’gﬂ)r perfect sterlization 1e bactertolagic 1t requires an autoclive (1120 o] fO\"
20 minutes) or dry heat (160 C for 45 minute 3 and glass or vers good qualty mecz
~yringes At the dispensary we ndvise that syninges be Ileft for some tume m one o
the sbove <olutions eich tume after its use or contact with blood One must never u
the same syringe for punctures and mjections
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Stomach The simple dyspepsias appear to be more rare n primutive peoples thap
m einbized where the influence of psyehie factors 13 well hnown

Gastrie ulver 13 considerably less common 1n the tropies than m civilived countries
this bemng particularly true i the Congo However with the extension of surgers
and also perhaps with changes of habits more and more cases are being seen At
Hanoy perforations constitute 5 per cent of abdominal emergencies Duodenal uleer
as 1 Europe 1s stated generally as bemng more frequent

Intestine  Appendieitis 15 also much rarer m the pnmitie people 1n
spite of the frequence of hclmmnthiasis According to some surgeons ap
pendicitis becomes relatively frequent among educated natives, whose
way of iving 1s more or less Europeanized Schistosomiasis and amebasts
may be the origm of appendicitis here Intestinal obstruction 1s met with
from time to tume Strangulated herma 1s very common In the Congo
hernia, partieularly mgwnal, 15 of considerable souial 1mportance as a
cause of morbidity and death It is four times more frequent than m
Enghish military recrwits The reason tor this frequency 1s not yet well
known It 1s probably related with abdominal dilatation m early age
Intestinal obstruction due to Ascaris is also worthy of mention

5 LIVER DISEASES

Diseases of this organ are common in the tropics The so called “tropieal
Iiver,” a rather 1ll-defined condition, will be dealt with elsewhere (sce
Chapter V)

Infectious hepatitts 15 encountered throughout the tropus It vares in gravity as
probably also n etiology thou,h some cases are undoubtedly due to virus infection

Arsemcal jaundice 1s quite common in primitive peoples particularly 1n the Congo
There 18 a strong posabilify of the mtection bemng mtroduced by the svringe This
1a1ses the difficult question of the stemlization of =y ringes 1n these tropical dispen anes
which are always so busy and crowded * It 13 hnown that the nfecttve agent
ifective hepatitis 15 present i blood witne s the infection due to yellow fever
yacemne to which human serum had been added as a protective

Jaundice due to carbon tetrachlonde 15 so frequent that m <ome coun
tries the use of this product has been completely abandoned (Gamban,
Congo)

he
* Sterilization of syringes 18 {ar from eavy in current practice especially 1 1
tropies Ebullition 1n pure water (10 mmutes) dry heat apphed to cotton tm“}o:nt
«ngemg at 140 C for 45 minutes guarantees at Jeast di mfection 1e destrue lqt
of ordinary pathogenic germs One can also have recourse to prolong_ed steep}ﬂin "
Jeast 15 minutes 1 antieptic solution~ Aleohol <hould only be used 70 plus : e
(5 per cent) or a formol solution of 25 per cent plus phenol at 05 per cenr Eent
<odium biborate at 15 per cent 1t is useful to add to the nbove solutions 15 Dem oy
of glycenin After this chemical disinfection one must chiminate the antiep

ang in cooled boiled water
“nis or perfect stenilization 1e bacteriologie 1t requires an autoclave (115-"0 ?ﬂeft?j
20 minutes) or dry heat (160 C for 45 minutes) and glass or very good qual ‘n yane p
syringes At the dispensary we advise that <yringes be left tor same “met ’n e
the above solutions each fyme after its use or contact with blood One mus
the same syringe for punctures and 1njections
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Cirrhosis of the hver A number of observers have pomnted out the
frequency of bver currhoss imong adults wd cinldren i tropieal regions
Tnlargement of the liver wuth waites 1s 1o noted m chuldren Thas condi-
Lon may disappeat

Experiments on rats and mice have shown that the Inck of choline o1 of
methwomne (providers of CHa radicals) determines a chronic fatty degen
eration of the hver, folloned by portal eirrhosts The Jack of thicamine
acids {methuonine, ¢y stein) produces wute Iner neerosis and consequently
fibro 15 and noduiwr by perplasic It 15 probable that an unbalanced dict,
c-pecialty one deficient in proteins, intervenes m the so called tropieal
liver cirrhoses Fatty degeneration 1s part of the depigmentation edemn
~yndrome described m Africa (see Chapter VII)

The role of alcohol 1 the produrtion of cirrhosis 18 possibly pro parte
related wath nutntional disorders Schistosormasis 1n the tropies 16 respon
sible for many «ases of severe eirrhosis of the ner The role of amebhasis
(Rogers) has not becn <o well estabished The prevalence of primary
carcinoma of the Iiver which has been observed m the native populations
of most tropical countries (Indonesia, Congo) seems frequently assoctated
with previously existing eurrhotic changes

Gall stanes on the contrary are rare e pecially chimeally (Indone 12 Congo)
Hydutid cpsts are oceamonally <een m the tropes (Cungo) South Afries 1s an
important focu

6 SPLEEN

A form of spleme abecess has been seen m Africa Its etiology has been attmbuted
1o Sprachacta duttom or to Fberths bacillus Malanal splenomegaly sometimes
grves rise to internal hemorrhoge usually o3 a result of tr.umatic rupture (3 per cent
ot abdominal emergenaes 1 Tonkin)

7 CIRCULATORY SYSTEM

D1 eases of this ystem are more rase W primitive peaples who have relatively short
average Irpgeuty In the Congo dunng the year 1933 there were only 3770 cases
(255 deaths out of 1,208405 patients treated) The fact that acute rheumati m 1
rare 1p mMost tropical countnes probably partly explains this ituation

Syplulitic aortitis aneurysms and obliterating artents are all epcountered Angina
pectonts and hyperten_ton are rare Arteriosclerosis is common

Vance ¢ voins are estremels rare 1 Congo natives except in aged workers or
coldiers The affltion seews to be tommon n certun islands of Melanesn
{Hyvman 1315)

8 URINARY SYSTEM

Nephritis  Acu‘e or ubacute nephnis 15 often reported In Uganda medical
reports hew the prc epee of nlbunununa i 36 per cent of casee evenivally with
evhnders This proportion n es to 36 per cent 1 subjects suffering from acute put
monary dLeasc

The artenosclerotic hadney appears to be rare, but most sutop ies are made on
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Stomach The siunple dyspepsias appear to be more rare 1 primitive peoples than
. civihized where the nfluence of psychie factors 15 well known

Gastric ulcer 15 considerably less common 1n the tropics than 1n eivilized countries
this beng particularly true in the Congo However with the extenaon of surgery
and also perhap~ with changes of habits more and more cases are being =een At
Hano1 perforitions constitute 3 per cent of abdommal emergencies Duodenal ulcer
as n Europe 1> stated generallv as being more frequent

Intestine Appendieitis 1s also much rarer m the pnmitive people m
spite of the frequence of helminthiasis According to some surgeons ap
pendieitis becomes relatively frequent among educated natives, who e
way of Iiving 15 more or less Europeanized Sehistosomasis and amebiass
may be the ongin of appendicitis here Intestinal obstruction 15 met with
from time to time Strangulated herma s very common In the Congo,
hernia, particularly mguinal, 1s of considerable =ocial 1mportance as a
cause of morbidhitv and death It 1s four time~ more frequent than in
Enghish military reerwits The reason for this frequeney 1s not yet well
known 1t 1s probably related with abdomunal dilatation 1 earhy age
Intestinal obstruction due to Ascaris 1s alzo worthv of mention

5 LIVER DISEASES

Diseases of this organ are common n the troptes The so called “tropical
Iiver,” a rather 1l defined condition, will be dealt with ¢lsenhere (sec
Chapter V)

Infectious hepatitss 13 encountered throughout the tropies It vanes i gravity =»
probably also 1n etiology though some cases are undoubtedly due to virus infection

Arsemecal jaundice 15 quite common 1n primitive peoples partienlarly 1 the Congo
There 1s a strong pos 1bihty of the mfection bewng ntroduced by the syrnge This
rarses the dafficult question of the sterihzation of syringes in these tropical dispensaries
which are always <o busy and crowded* It 15 known that the mfective agent
mfective hepatitis 1s present m blood witness the infection due to yellow fever
vacane to which human erum had been added as 2 protective

Jaundice due to carbon tetrachlorde 1s so frequent that m some coun
trics the use of this product has been completely abandoned (Gambia,
Congo)

he
* Sterthzation of synnges 15 far trom easy m current practice especially 1o t
tropics Ebullition m pure water (10 minutes) dry heat apphed to cotton th!;o;&
angemng at 140 C for 45 minutes guarantees at least disnfechon 1e  de truc l\t
of ordinary pathoyeme germs One can alwo have recourse to prolonged steepmg i
least 16 minute 1n ant eptic solutions Alcohol <heuld onlv be used 70 plus 1éarn;"s
(5 per cent) or a formol solution of 25 per cent pins phenol at @ per cenl pem
Sodium biborate at 15 per cent It 18 useful to add to the above solutions 1t5 pec\;r.c oy
of glycern Affer this chemical diunfection one must chimimate the antisep
rinsng in cooled botled water

As %or perfect stenlization 16 bactertologic st requncs an autoclave (ll'leﬂ (r)n ef'ﬁ
90 minutes) or dry heat (160 C for 45 minutes) and glass or very good quai IDS o]
wwringes At the dispensary we advise that syringes be left for wome nmct 1 e
the abos e <olutions each tiume after 1ts use or contact with blood One must ne
the .ame syringe for punctures and 1njections



COSMOPOLITAN DISEASES 35

Currhosts of the liver A number of observers hwe pomted out the
frequency of hver eirrhosis 1mong adults and children i tropical regions
Fulargement of the hiver with asates 15 also noted 1 children This conds
tion may diapper

Taperiments on rats and mice hve shown that the lack of choline or of
metinomne (provaders of CHj radic us) determines a chronic fatty degen
eration of the Iner, followed bv portal cirrhosis The lack of thioamino
acds (methonine, oy stem) produces acute Inver necrosis and consequently
fibrosis and nodular hyperplasts It 1s probable that an unbalanced dict,
espeeially one deficient 1n proteins, intervenes i the so called tropieal
Iner cirrhoses Fatty degeneration 15 part of the depigmentation edema
syndrome deseribed 1 Africa (see Chapter VIT)

The role of alcohol m the production of cirrhosis 1s possibly pro parte
related with nutritional disorders Schistosomiass m the tropies 1s respon
«ibfe for many cases of severe eirrhosis of the iver The role ot amebiasts
(Rogers) has not been so well estabhished The prevalence of primary
careinomn of the Iy er which has been observed 1 the native populations
of most tropical countries (Indonesin, Congo) seems frequently associated
with previously existing eirrhotie changes

Gall stones on the contrary are rare especially climically (Indonesia Congo)
Hydatid cysts are occasionally seen in the tropics (Congo) South Afnca 13 an
important forusy

6 SPLEEN

A form of splenic ab cess bas been con m Africa Its etiology bas been attnbuted
to Spirachaeta duttomt or to Eberths bacillus Malanal splenomegaly sometimes
gves 1 e to 1nternal hemorthage usually as o result of traumatie rupture (3 per cent
of abdominal emergencies 1n Tonkn)

7 CIRCULATORY SYSTDM

Diseases of this <3 <tem are more rare 0 primtive peoples who hive relatively <hort
average longevity In the Clongo dunng the year 1938 there were only 3770 cases
(55 deaths out of 1,208405 patients treated) The fact that acute rheumatism 13
Tare 1 mo t tropical countries probably partly explamns this situation

Syphilitic aortitis aneurysms and obliterating artenitis are all encountered Angina
vectonis and hvpertension are rare Artenioselelosis 1s common

Varicose yems are evtremely rare m Congo natives except 1n aged workers or
roldiers T)e affiction seems to be common i certan islands of Melanesa
(Myman 1915)

8 URINARY SYSTEM

Nephntis  Acute or subacute nephntis s often reported In Uganda medteal
1eports show the presence of albuminuria in 16 per cent of cases eventually with
cyhinders This proportion 11 cs to 36 per cent i subjects uffening from acute pul  *
monary disea e v

"y -

1. dmno annears to be rare but most auton 1es are made
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young subjects According to Vint the Negro of Tenya suffers considerably
renal disease At Bataiin the same situation 1s noted The average duly \oli\m:):;
;'::,Z ';f; lt:n; I;Ic:l:.\a Z::: 13 900 cc per day In the Congo sulfapy ndine readily prosokes

Renol bthuasie Rare m cerlun tiopac (1 countiies wuch as the Congo 1t 15 +
comumon In Indonesa and Indiv Vewrdl lithia 1 s farly common Nephre tie colf;‘
hematuila caleul have been attributed to dehydration 1n vanous warm countres
In a tropical field hospital an observer found <mfar cases m 6 per cent of the
nontraumatic surgical patients As the new settler makes progress 1n hus acclimatiza
tion he has a tendency to dnmk less and he concentrates hus urine Treatment con
s1sts 1 a sufficient 1take of beverage and of all alizers or acidifiers accordmg to the
nature of the ervstals

Prostatic hypertrophy appears to be rare or more probably subehnical

9 ENDOCRINE S8YSTEM

Gotter 1s seen 1n many tropical countries A huge central African endemic area 1s
noted mcluding the Congo (Ubang1) and I'rench Equatorial Aftica The etiology 15
probably dietary In contradiction to previous statements toxic and thyroprial
acadents have been observed Todized silt gave favorable results i hatanga

The endocrine pathology 1 the tropies has so far been httle explored

10 METABOLISM
Drabetes 1s not common ewcept 1n well to~do people whether Chinese Indians or
Europeans 1t 18 very rare m primitive people who bv necessity Ine frugally
Diabetes has however been found ¢ven m the Congo The same may be sad for
obesity whether exogene or endogene

11 LOCOMOTOR SYSTEM

The pathology of this system has not been sufficieptly studied 1n the tropies to
mahe more than general observations If one 1s to yudge by the Congo however i3
importance cannot be underestimated between 1920 and 1938 there were among
government services 108 000 acute cases and 273 000 chronic cases of ‘Theumatism
The natives themselves wsually blame a previous infection of <yphilis or yaws and
treatment of these 1s sometimes usefuf

12 BLOOD DISEASES

Pathologic conditions of the blood and hemapoetic tissues have been
noted throughout the tropical regions The apparent ramty of cerfain
hematologie diseases m these countries 15 probably more the result of &
lack of mmformation than a matter of fact Anemuia, or, more correetly,
oligocvthemia 15 frequently encountered i the tropies Tn this condition,
howen er, the hematologic pathology 1s different in the native populations
than 1 the foreign residents Thus, permeious anemia has never been
seen m the Js anese {de Langen ind Lichtenstem) 1 the course of twunty
years of continuous research while 1t 15 not at all rare 1n the European
and Chinese mhabitants of the 1sland In Afrea, also, pernicious anemia
appears to spare the black races except m certan districts where 1t has
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been discovered (Lake Panganyiha) Sprue, also, with its macrocytic
blood peture, 1s not encountered 1n the tropics except in foreign residents
Ou the other hand, the mhcrocy e Incmi known as tropieal ananiy has
been noted m all the ntive popul wttons of Indiy, the Far Past and Africa
This disense ean seirecly be distingwished fiom the macioey tie wmeima of
deficrency, wlieh 1s limhed up with a dict deficient 1n proteins and rich m
carbobndrates and vitamins Chineally however 1t 15 not accompanied
by gastromtestinal upsets and achlorhydria 1s rare Edema 15 common m
severe eases and glossitis 1s alvo found fairly often Laver extracts and
vitamins, particularly the B complex gnen parenterally, mprove and
cure the condition Tolic ac1d has proved to be especially active

Several authors have drawn attention to the fact that the natives of
Fast Africa and the Congo show 2 mean ery throey tic diameter superior to
that of Europeans It 1s wiser howeser not to draw the definite conclusion
that thi- 1s a racial characteristic as the native of the tropics cannot be
considered as hematologieally normal 1 view both of hus diet, so fre
quently deficient, and of Ins numerous intestinal parasites

A hereditary and farmibial condition of chronie, hemolytic anema known
as “sichle cell anemra” (~ometimes referred to as drepanocytic anemin)
has been found almost exclustvely 1n the Negro race and was first deseribed
n North Amenca ‘Sichhing” oceurs often in the blood of healthy Negroes
The “sichle cell trait” was found 1 7 3 per cent of « series of 8,453 Negroes
It seems that only 1 out of 40 Negroes, whose red cells sichle, shaw the
elaswe signs of sichle cell anerma  low red cell count, jaundice, bone de
formities and the peculiar elongation of the red cells m sealed prepara
tions where the sichling 18 at « maximal rate m from two to six hours
after the blood 18 drawn Sickling conditions of the blood have recently
been encountered 1n seven white families (s1x of which were of Greeh and
Italian stoek) and also m Mevicans Isolated cases have been found on
the Gold Coast of Africa, n Algenia 1n Peru and Cuba

Murray Lyons (1914), Robertson and Findlay (1947) have emphasized
the frequency of the sichle cell traat in West Africa (20 per cent) with the
following pathologic consequences hemolytic anemis, hemoglobinuna,
thromboses and nfarcty, pains i the joints, abdomen and spleen, cerebral
symptoms, de1th of the fetus or the new born

It also appears that the blood of the Congo natives shows a greater
ovalocytosis (Gunther’s cecentrieity cacffictent)

In any case 1t 1s always more difficult to interpret the significance of
hematologie modifications 1n tropical regions than n temperate chimates
In the tropics ervihropoiests 1s affected mdirectly by intestinal affections
The lcucoey i cells are probably directly affected by certamn parasitic
protazoa of the blood An intense and absolute neutropema grang a differ-
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ent1nl count with a predommance of Iymphocytes 15 charactenstic of
mfections by Plasmadia, Trypanosomes wnd Leishmama The istocy tic
system 1s dso stimulated 1n these infections The macrophages of the bone
marrow we more active and monocy tes merease n number m the pe
nipheral blood Monoceytes, and less frequently neutrophihic granulocy tes,
sometimes show granules of malarial pigment 1 therr ¢y toplasm Fmallyz
cosmophilia 15 so characteristic of helminthie imfection that 1t constitutes
the first sign, particularly of filariasis Tropical eosmophiha has already
been dealt with m this chapter m the sectron on Diseases of the Respira
ory Tract

The differential diagnosis of the hemoglobinurias will be dealt with m
the consideration of Blackwater fever which 1s the commonest tropical
form (sce Chapter IV)

The exammation of the bone marrow after a puncture of a flat bone
can provide important clues m confirming or establishing the diagnosis
ind prognosis of mest hematologte diseases The myelogram should be
made on 500 cells, counting these on the medium zone of the smear from
one edge to the other (see Appendix C}

The modifications of the bone marrow due to diseases of warm clhimates
have not been investigated systematically With the exception of Lewsh
mama donovam: 1 hila azar and, to a certamn extent, of Plasmodiums, the
hematotropie parasites are no more castly found mn the bone marrow than
1 the blood

Fo1 the doctor practicing among natives with Inmted education, the
puncture of the cnista 1haca recently advocated for the bone marrow
biopsy (van den Berghe) 1s partieularly mdicited This procedure s less
pamnful than the sternal puncture, thus having definite psy chologic
values for che patient, and 2 can be repe ried almost indefimtely at short

mtervals

13 NEUROPSYCHIATRIC CONDITIONS

Infectious diseases are often the cause of disturbances of the neuro
psy ehre system

Cerebrospinal memngitts  In Europe and the Umted States of America,
this disease 1s often hibernal It has, nesertheless, created serious epl
dermes 1n the tropies The dry season (cold and dusty) 1s partieularly
dangerous 1 Central Africa No deviation from the ordmary course of
the disease 15 to be noted except its gravitv

Infantile paralysis A summer disease, oceurnng n temperate coun
tries, 1t has also been observed 1n the tropics, especially the Congo

Epidemic encephalitis Tt 1s observed m the tropics

Syphilis  Menmgovascular lesions are farly common (hemiplegia
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paraplegin) Tabes appears much more rarely, especrally 1n the Congo
Genernl paralysis 15 observed more and more n varrous half primtrve
peoples

Chorea seems rare (relation with rheumatism)

Eplepsy 1s fairly common Magramne headache seems nonexistent in the
Congo Hysterta on the other hand 15 common and such mental troubles
as amok, Iat th and haro, de<eribed in the Far Last, are dealt with m the
following section Most European psychoscs are to be found in Afnica or
m isia Infectious confusions epleptic psychows trypanosomiasis psy-~
chosis are frequent Scluzophiema appears to follow i the cour<e of
avilization Affeetive psvehoses (melancholia mania) would appear to
be less frequent than 1n Europe

14 EXOTIC PSYCHOPATHIAS

Amokh  Thns disorder, especially met with among Malayans 1s an attack
of psychomotor excitement with murderous tendencies It 15 manifested
by « homeidal running wild with sundry victims until the madman 1s
mastered or halled Sometimes the mamac atiacks antmals Amok may be
caused by infection (malaria ete) but may also be of purelv psyehie
ongn, an amnesia for the period following mn the wake of the attack It
stems that there 1s at the base of amok a hind of traditional ritual a
manner of expressing overly vivid cmotions, or of settling overly pamful
internal conflicts

Latak  Tius mental disturbance 15 also scen among Malavans Tt 1s
charactenized by « certain degree of confusion, echolalia or echophraxin
The attach follows  fright or sudden excitation It 15, 1 fact, a state ver
smular to hypnosis Experienccd observers do not, honever, connect 1t
with hystenia

Banga  Attacks of wandermg, probably hysterical, met with among
mierine populations of T ower Uele {Mobenge in particular)

Roro  Anxiety neurosis nhich attsehs the Chinese and certam other
Asiatic peoples (Celebes, Borneo} The subject fears the disappearance of
Tus penss wnd fixes 1t saigorously either by hand or by ttwcling 1t to some
object The attacks recur furly frequently

15 TUMORS

There 15 hardly a type of tumor bemgn or mahgnant which has not
bien met within the tropies Utenine fibromyoma and Iipomas are common
Among, eancers ccrtam forims appcar to be rare, gastne epithehoma, for
nstance Others me frequent primary caremomi of the Inver, melanomes
Oral cancer 1s frequent among betel eaters {India Ceylon) “Mabignant
growths of the neck are relatively common 1n Indonesia and Indo China
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paraplegia) Tabes appears mnch more rarely, especrally m the Congo
General paralysis 1s observed more and more 1n vanous half primitive
peoples

Chorea scems rare {relation with rheumatism)

Epiiepsy 1s farrhy common  agramne headache secms nonexstent 1 the
Congo Hystera on the other hand, » common and such mental troubles
as amok, latah and horo, desenbed m the Far Last, are dealt with wn the
following, section Mot Turopean psychoses are to be found i Afrien or
m Asia Infectious confusions, eprleptie psyehosis trypanosomiasis psy
cho s are frequent Schuzoplnenita ppeus to follow m the course of
avhization  Affective psychoses (melancholia mama) would appear to
bele 3 frequent than 1m Turope

14 EXOTIC PSICHOPATHIAS

Amok  This drsorder, e<persally met wath among Malayans 1s an attack
of prychomotor exeitement with murderous tendencies Tt 15 mamfested
by a homieidal running wild, with sundry vietuns, until the madman 1
mastered or halled Sometimes, the mamac att wehs ammals Amok may be
cau ed by infection (malana ete) but may aleo be of purely peychie
ongin wn mnexia for the pertod fallowing n the wahe of the attach It
ccems that there 15 at the base of amok a hand of triditional ntual a
manter of expre~sing overly vivid emotions, or of setthng overly pamful
intenal conflicts

Latah  This mental disturbance 18 also seen among Malavans It 1s
charactenized by a certan degree of confusion echolalin or echophraxia
The att ek fallows a fright or sudden cxextation Tt s fact astate very
mmlar to hypnosis Txpericneed ob-ervers do not however connect 1t
with hysterra

Banga  Attacks of wandermg, probably hystemeal, met with among
fserme populations of 3 ower Uele (Mobenge 1 parneudar)

Roro  Anxiets mourosis which attachs the Chinese and certam othcr
Astatie peoples {Celebes, Borneo) The subject fears the disappearance ot
tis penns and fives 3t vagoronsly exther by hand or by attaching 1t to ~ome
objeet The attaeks recur furly frequently

15  TUMORS

There 18 hardly a tvpe ot tumor, bemgn or malignant, which has not
becnmet with in the tropres Uterne fibromyoma and Iipomas are common
Autong, cancers certain forms appe {o be rare gastric epithelioma, for
Mstance Others arc frequent  primary ¢ gremama of the liver melanome
Oral cancer 15 frequent among betel estas (Indin Cevon) Mahgnant
Erowths of the neck are relatnely common 10 Indonesta and Indo China



25
- DISEASES OF THE

3?:_&45 epitheltomas are rare 1 ti
:"-3.1'5 cctumon In other countries In 2
“=z2a0rs o1 long standing tropieal uli
TEs2. cwraneous cancers of the leg an
ecrrean. Cancer of the penis 1s frequent
cxnersed. The ‘ Kangn Cancer” of Hn
etrome burn by the “Kangn,” or warmi
propartian of sarcomas to epitheliomas 1
Europe

16 SPECIAL:

Among these, many need httle considern
stetnies Jower urology (great frequenee
affections *

In the section deahng with ocular diso
mportance of trachoma n ¥ anous hot and «
Southwestern Umited States, Katanga) Al
1 factor QOcular onchioseteists and Inck of 11
wre dealt with further on

Dermatology has a very mmportant place 1
tions are more particularly tropieal and will
eosmopebtan m chmacter, are especially fre.
senbed bere  Jeucodermin, albinism, sarcop
syphili, py odermitis {recurrent furunculoss
Congo nativex), mycoses, chaneres Fimally, ce
or 1b~cnt 1 primitive peoples  nomnfectious ec
tous lupus, tuberculides, sarcoids, lupus (absc
Tndo Cluna necording to Montel), alopecia, bal
the Congo and Indo China) One should also add
15 A determuning factor chilbluns, mdurated e
e13 throey anosis, hyvedo, acro-asphyyia {Montel
VATICONC \ €I Are T're

\ceording to Montel the syndiome of nodula
Chinn ~coms often to be related with ascaridia~
fasor \bly to the treatment of tlis helminthiasis -

Recent sbudis hnve shown the part plaved by
wuttitton m mun durmatologie syndromes seen qui_
¢ Wl eountiaes {see Chapter VIID) —
rerveeed tion) obis 1
o to TEinaed, (bl Comss 512 it (@ 1~
RETAR
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GENERAL INFECTIONS

1 AFRICAN TRYPANOSOMIASIS* (SLEEPING SICKNESS)

D!:Fx\mow Chrome micetious disease caused by Trypanosoma gam-
bense or Trypanosoma rhodesiense, transmitted by various tsetse
flies (Glo~sina) and characterized bv nfectious phenomena usually fol
lowed by chronic phahtis with fatal 1

HISTORY

An Arab chromeler of the fourteenth crntury refers to s Negro king who had suc
cumbed 10 a slerping 1chne s Recent Furopean sources present more authentic and
detasled accounts From 1721 to 1734 John Atkins an Enghsh naval surgeon de
sunbed an affection from which Blachs on the Guinea Coast suffered charactenzed
by lethargy dementia and death In 1803 Winterbottom made mmilar observations
1 Bemn Bay (Nigema) and especially pointed out the lymph gland hy pertrophy secll
known 1o lave dealers (Vvinterbottom s 1gn) Swnce 1803 the disea e has been ob
verved 1o the French West Indies Guerm m 1860 in defen.e of a thests at Pans
callected 148 ob ervations madc on natnves of the Congo at Martimque At the end
of the mmeteenth century European penctration into Central Africa gave mcreased
mterest to slepping sickness Mense m 1835-1887 charactenzed 1t as endenue n the
Lower Congo Belgian mussionsries also have noted 1t 1 their reports At the mouth
af the Lasat at Berghe Sainte Marie a serious epidemic raged from 1893 to 1900
This utuation aroused interest 1 Belgian Colonial spheres and gave birth to the
Leopoldwille Laboratory dating from 1599 In 1899-1900 another epiderme broke out
at Lake Vietora poably brought from the Congo bv Stanlev s troops marching to
the asustance of Emin Pacha

Even in Europe chinical and avatoraie ob ervations were made on sich Blacks
braught bach from Africa to I ondon or Paris At that time the disea.e was thought
to attack only Blacks which explains why cases of white Belgians under observation
18 Brussels were at the end of the h century d d onfy spectively
The first European ca e which was well de enibed was that of Mrs § an Englhsh mis
s0nary established 1 the Belgan Congo and publ hed by Man.on in 19021903
;Thh etiology of the disease had just been brought to light at about this pertod {see
urther)

The therapeutsc had preceded of course the preci e scientific findings From 1890
0189 Lingard and Bruce employed arsemie on ammals and this element was ako
employed on man Thomas (Liverpoo)) introduced atovyl expenmentally in 1905 and
13 use for human medication followed rapidly Expenments with antimony were
made on animals by Phnner and Thompson tn 1907 and on man the Congo by
Broden and Rodhain m 1908
mﬂt ut forward the designation ose  for all para itic affections this
Dreferred d 9 ,:',voq rarely o yed ‘Trypano e o term fregruently used by
French authors i3 rather crroneous 'The correct hrench terme are Trypanosomote
Maladie du Sommenl In German Sehlafkranklett

41
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the devclopment of 1l ¢ pupt at lea t three weehs the glo e reproduetne eapaaty
15 rather hmited Male and female bite dunng the warm hours and can tran mit the
diser o Mechumeal transmis 10n 15 possible when tset o or other biting flies (stom
oxes) refurn to an aceidentally interrupted meal and pa s from an infected to a
healthy individual It 12 po ible that this fart may have an important agmificance 1
epidemic or epizootic ca e

The ccology of glossines, more especially that of GI palpalis, explams
the danger of certam sites of economic importance situated 1 an infected
zone winle the village tsclf 15 well situated (cis<av 1 steepings, forests,
streams, ete ) The diease 1< therefore, often professional  woodeutters,
fishermen The glossine represents the essential element of transmssion
and 1 arder to realize this 14 <ufhces to remember the example of tropaeal
Amcrica, where in spite of the wmportatien of mfected Negroes, the hot
chimate, and vartous m ects, slecping sickness has faled to establish 1tself
Nevertheless, eascs of transplaceninl transmission have been observed,
notably that of a French woman returning from Africa and giang birth,
1t Marserlles, to an nfected infant

TKoch, at one time, admitted the possiibty of transmision during
sexual intercourse Although such a mode of infection 1s a general rule 1n
cases of dourme (trypanosomasis of horses), 1t has not been proved to
be the ease 1 human bungs A few rare laboratory infections have been
noted

TMMTNITY

Information on what happens to man, iving 1 natur o surroundings 15
uncertain With anmmals and with human bemgs chemieal therapeutie
treatment leaves 2 brief immunity from the homonymous stram Spon
tineous recovery leaves a more or less sohd 1mmunity With ammals, one
often observes a state of mfection mpmumty or premumtion (according to
Sergent) Posuibly such & state m human bemgs 1s on the wayv to
teahzation n certain countnies (Sce further, Prognosis )

PATHOGENFSIS

Highly acute infections of rats and muce with continued progression
apparently kil by metabohe complications, especially by glucose sub
straetion (Dubois) Certawnly the same cannot be said for the course of
human mfection this being more disereet and mterrupted by trypanoly tic
enses But observation has taught that trypano-omes are parasites of
mntercellular space and becwuse of thts exerciee mnflammatory action
{Morax, % Yorke Wolbach etc) More recent studies have confirme
snd amphficd the<e conceptions (Piruzzy Regendanz and Hopl) demon
strating 1 animals the existence of mvoearditis and pericarditis 1flam
mation of the plexus chorosdes, ete As a matter of fact, the gravity of the
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discase of sleeping sichness, due to Tr gambiense at lewst, 13 due 1o the
dex elopment of nuryous lesions It may he that purely tovie mcchamems
ue at work m cettun rymdly ¢iobimg forms, studsed partiularly n Tr
rhodesiense, or m 10y ea.e, lestone of thoraen- thdommal viscers

1 ATHOLOGY

Lxuept for intercurrent malady 2 fata) outcome 1 not to be «ypeeted 1 the primany
stages The man pathology 1s found 1n those who have had memngoencephthitis (Tr
gambiense) Vanous ompheations are frequent Macroscopic etammmation 13 not of
puticular mterest but shows termnal emaciation with m « few easrs perastence of
hypertrophted hmph nodes Splonomegaly 1s less mmportant than s cortun anmal
trypanocomsases The opemn,, of the slull shoss profu e 1nd <ometimes shightly
opalesrent cerebrospnal flud (real pus 16 a ~gn of additionat mfection) The men
wmges e.pectally the vortieal ones are edematized and congested In subjeets inf oted
with Tr rhoedesten ¢« a gelatmous memngeal exudate has been encountered

Autop y of patients having died from Tr rhodestense mfcction sometimes hows
lewons of the nervous vstem {('reited ~ans) sometimes myocardits poly seroutry ete

Ammal experiments cdearly demon trate the oppostion betnecn nerious lojons
on one hand (chronic mfections) and myorardic and <erous lestons (acute nfection )
on the other

Histopathology is more instructne

Shin Ervthematous spats show 1 peavaseular mfltation with mononuclear cells

Lymphatic gangln shon cellular prohferition and plasmoento is m the lvmphowd
structures with multiphication of endothehal cell  Eryilurophaga s abo to be noted
Ogpe can ob rve hemorthages cellular pecrosis and sub wquent fibrosss which explans
the tardy retrocesston of adenthis

Nervons sy tem (patialarhy Tr gambunce or treated cases of Tr rhodesiense)
This 18 o matter of diffuse menmpgoencephahtis with marhed mfiltration of bat
ghal and mesenchy matous ongm Infiltration 1 the prrvous & ue usually takes the
aspert of pensvadeular cufls (Virchoy Robin spaces) and 1w rompo ed of plame
ovtes hymphorvies and Mott ccils Diffused wfiltrations are to be cen m the
menmnges the chorod plove  1nd 1n the nertvons tisne tself where the deep patis of
the rortex as well as the white matter are espeuatly myvohed Glal reaction retsas
mild Mott cells {morular cella) ave of plasmocs tee onigin These are large oval eell
with an eccentrir pucleus more or less pyhnotic the oy toplasm contumng ardophilie
transpatent <pheres By disintegration Blott cells transform mto Russell corpts cles
NMorular cells are to be found in wmhitritton but they are espraally deper ud m the
persous tissue They pass wnto the cerebrospinal flmd where thew presence 15 pathog
nomie which 15 not the ease 1n the tissues One find them al.o 1a the spleen hner ete

The neurones are only shghtly affected Somctimes tumefaction with chromoly 3
can be seen the mychn may alo be sitered

The lesions rescmble those of newrosyphohe hut the latter prewnts o mor

enphenie topographs more ghosts und lesions of the neurone
F Ag for thepm?ogar)dmm an exudatine myocardits {especally m Tr rhod.sicnse)
18 to he scrm Frbrous lesions hate been attnbuted to the evelutton of thess 18
filtrations

BYMPTOMATOLOGY

Incubation Formerly 1t was estumsted that meubation fasted for
nonths or even years, but this was becausc the first stages pacsed unper
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cerved At present we know that mcubation 1s roughly from five to twenty
days (Cotuon 5 experience, and nico former obsers ations made by Broden,
cte

Invasion Tlns may be accompamed by « primary lesion sppearing at
the site of the bite It 15 an infiltrated erythematous zone, rather panful,
and accompamied by & lymph ganghon rcaction and, when disappe iring,
leaves hemorrhagic streaks Corson regularly observed 1t m subjects
experimentally infected wath G morsitans (Tr rhodesiense) Duke noted
1t 1 less than one third of lus voluntary infected cases (17 m all) Sice
consyders 1t a regular occurrence smong Europeans We have never en
countered 1t among Negroes who posaibly take no notice or 1t The fact
that trypanosomes appear n tiis shin lesion sooner than ¢lsewherc and
also 1ts susceptibility to treatment would ewm to grve it the character of
1 pramary fesion

1t 1s customary to dinide the evolution o1 the disease to two pemods,
the first 15 the <epticerme, hemolymphatie stage m which parasites are
found 1n the blood and lymph, the secondry or ncrvous stage s that of
ineningoeneephalitis * A period of cachexia follons whieh authors have
termed the terbiary stage

1 Septicenic stage  This period shows rather msigmficant mnfectious
signs, the chinieal dhagnosts of 1 nch 1s often uncertam Fever 1s usually
the initial symptom It presents, howeser, no special charactenstic erther
mats curve or in the assomated symptoms Shivermg and sudation are
less pronounced than 1 malaria I everish attachs recur irregularly, are
more frequent 2t the beginning of the iliness and are accompamed with
artous troubles which mav persist during the intervals, such as asthema
headache mmsomma, writabihty The fever 1s commonly of remttent type
Tt mav be absent or pass unobserved by Europeans and more e-pecally
by Wegroes

The cruptron (irypamd) 1s often cbserved among Luropeans It
1~ shown most frequently by erythematous elements, fairly iarge, some-
times annular rarely infiltrated, ind usunlly nonprungmous The fas onte
seat of these troubles 15 the trunkh Time of appearance varies and
1s sometunes recurrent With bl wh subjects this symptom psses unob
served

Tachycardie with hypotension as warning ot myocardic trouble 15
requent It enn be observed between attachs of fover and beeause of thus
acquires great value mn dingnoss {We have, however, scen it diagnosed as
pure cardiopathy )

Finally, the most important <ign, and 1 fact an almost invariable one,

*Some pracufioners al o employ the term chrome’ Sleeping schness 18 alwavs
chrone however and therefore the expression 1s redundant
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1~ adenopathy This cwa be especially obsersed mn the cervieal cham (The
ngainal lymph nodes m the Negro are ncarly always m a state of chrome
mflammatien ) The.e multiple gangha, of small or medum volume
{bean or hazel nut size), arc rarely vmable They arc pamless, wathout
periadenitis or adhesions and there 15 no suppuration Therr typeal con

wstence 1s elastic, rermttent (hie that of & ripe cherry) When pinched
they are easily pilpable 1n the depth Various valuable «igns of wregular

Fre 7 Aegiea Trivavosourasts Cirvican ADriorariy
Tather R photographed i 1906 by A Broden (eoll Tropieal In titute \ntwerp)

appearancd are quoted from chfferent ~ources tching astheniq, incommia,
neuralgy anemin and mid splenomegaly. S1ee mnwsts on the appearance
of precoerows sexu il wopotency Amenorrhen ean alse be thsered, much
later on, however Onc should note that these +arous nervous signs, m-
cluding mmpotence are cvident chiefly m Europeans, and that Negroes
rarely compl un about these n the heginning,

The Toy sign o0 hrandel s wgn of deep ind delaved bivperesthesia
o <hoehs and prescure vb~erved by her wdel on Tumeelf, 3~ not constant
Sometimes diurrhea ocersionally with blood has been mentioned, and
alo albuminuria Tlie litter according to Marquetssae, evsts very fre
quently and disappenrs with treatment There have alvo heen eaces of
edema wwually facial, of uncertam pathogeny and rather infrequent In
vare eases there exist ocular troubles {hersbitis, smdoes elitsg)
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Ananteresting and informative exposition of symptom tology my be

abituned from the following auto-observation of the b
iliness 1 the Congo by Doctor W © epmning of b

e e et s e s e
——

It 8 AFriN SLEEmNG SicKNESs  NEURO-MUSCULAR DISTURBANCES
Phot A Breden, colt Troprcal Institute, Antwerp

July 1935 Irregular fever attachs hrled to 385 C 1n the evenmg descending to
about 37 C n the morming dunng 4 fo 6 day+ wcompanied the whole e with
general discomfort and headache Shght shivers Fever 13 not accompanted with
sweating Periods without feser Jast from 4 to § days Per stent fatigue and geveral
neakness In July and August several treatments with quinine and atabnn gave B0
result Toward the end af August or heginaing of September the pulee often exceedsd
100 evew wathout fever Iever attneks dumimshed one to two days Tatigue became
more marked In September atiention wis drawn to Jarge but pawless cervitie
ganghons End of September on several parts of the thorax an erythematous rash
annular and nooprngmons was observed Trom September on tremors of the hands
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appear The diagnosis was scitled by blood examination and pusciure of enlarged
lymph glands Kerandel s zign was not m evidenee

2  Nerve symptoms Certan authors attach Iittle import imee to the
chronology of this illness Ncoverthele s the perod of nerve symptoms
appears only" after several months and then stendily progresses Prefim
mary svmptoms may continue but the Jamph glands become less tvpieal
Yeesnee of fibroms and atrophy Fever becomes lusy frequent In general
the patient remauns able to w ik bout an U render <ervice

[ -

Tio 9 ArnicaN SterinG SICRNESS
Ptot A Broden coll Tropical Institute Ant verp

Troubles of the secondary stage concern the different cercbral functions
Psychologic disturbances with marl ed ch mge of eharieter mclude apathy
neghgence and iregulanities 1 profe wonal activibies With the progres
sion of the ¢ symptems different forms of pwichie trouble are evident
such as fits of mana and wental confuson wlile an expre 10 of vacaney
1s most charactenstic

Vath regard to motor nerves the walt beecmes dragging there mie
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tremors of the hands and tongue, with slurred speech, grimacing, choree
motements and sometimes convulsive attachs of Jacksonian or’ generat
type True paralysis, mono, hemt or paraplegia are mfrequent and, besides
may result from compheations Reflexes vary, the Babmnsh sign 18 mxss:
g There are no pupillary troubles s a rule, and Romberg’s sign 1s seen
much later

As far as sensibhility goes, nothing very precise has been noted Head
ache 15 frequently mentioned, while pruritus may be very severe

~
LTS D
Fic 10 AFRICAN SLFepING SIchNESs  TERMINAL CACHEXIA
Coll Tropical Institute Antwerp

3 Tertwry stage There finally appears progressively, and also much
later, 4 dauly somnolence at first compatible with a normal eustence The
patient 1s easily roused, and also by nature’s exigencies I ater this lethargy
mtensifies and the subject become a “sleeper,” although this state may be
accompanied by msomnia and nocturnal exeitement

This period can also present ocular trouble, papilledema, atrophy of
optic nerve, and sometimes 1ridochoroditis French obscrvers have drawn
attention to the frequency of ocular troubles of other orgin among certam
African populations (syphilis, nicotine poisoning, and avitaminosts)

Nutrition and the major functions remam satisfactory for a consider
able time If heas well eared for, the patient remams sufficiently corpulent,
sometimes too much so, having an appearance of dropsieal puffiness
Bubimia, which 1s sometimes observed, 15 2n unfay orable sign Subse
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quently, honever, ¢ whevn develops wnd the subject dics m v comn 01 as
vresult of complications and wadents

Temperature ¥ inics durimg the course of ths <ceond punod, and there
can be an absence of tever Hypotherny or on the other hand, hyper-
thermy as well as eprlepbiform attacks are often noted toward the end
The rate of abortions excecd the average m pregnant females suffering
{rom sleeping sichness

The foregoing deseription largely conecrns the cerebral and most fre-
quent form of this affection Sice ndicates more uncommon forms

1 Radiculoneuriti

2 Medullar (paraplega, impotenee, wbsence of sphincter disorders)

3 Cerebellar, extrapyramidal

Tr rhodestense mfection 1 characterized bv imntensity of general mnfec-
tious phenomena Fever, rapid emaciation, weahness noticeable swellings
either of the face or ankles Myocardia 1s marhed (tachycardia, circula~
tory weakness) The nervous systm changes rapidiy, acute mental signs
arc often observed, comvulsions are folloned by death In come crses
changes of the cercbrospinal flud develop without major climeal svmp-
toms Enlarged lymph glands are less typieal than m the more chrome
form of Tr gambiense and can be noted more espeaially at the epatrochlea
and armpats Pareites are more abundant 1 the blood

EVOLUTION AND PROGNOSIS

Tr gambiense miection 1s wlways of long durztion, normally several
years, but 1t 12 difficult to syy 1 1t 1 mevitably fatal Before modern
methods of treatroent, patients with impared cerebrospmal fluid and
nervous aulments, chmeally appreeiable, succumbed m spite of atony! The
question 1s whether the period of nery ous affection 1s inevitable In Nigera,
there has been noted a mild form which 1s fatal only by compheations,
pneumoniq, dy<entery, et bang mvanably frequent Freneh authors
have noticed that evolution 15 very slow m Africans brought to France,
soldiers in particular

Prognosis of the Tr rhodesiense micction 18 espeeially serious and
evolution farrly rapid (one year)

DIAGNOSNIS

The climeal dingnosis may be extremely difficult Irregular fever,
mtractible to antimalamal medication, must be watehed The cruption
may be a precious warmng with Furopean patients Palpation of the
tymphatic elands, when thev are typieal, 18 2 very valuable wmdication
and not to be neglected v en 1f the microscopic examination 1s not, actually
postrve for the moment Vacant expression, the walk, and lethargy are
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mportant signs It 15 possible to mistake these symptoms for ¢mdeme
cncephalitis, but 1 the Iatier there 1s ngidity, parlansonism and i eute
beginmng Nevertheless, 4 1iborytony diignosss must be reached with
bsalute certamnty, the need for which anses from two unperatie reasons

1 Grave tliness of long duration, weighing heavily on the patient, and
calling for trestment which 1s not devord of nisk

2 TIllness which ¢ easily pass unnoteed, especially with Negroas

This last pomnt Jeads to socal dhagnesis, which d pends on svstematic
exammation of the entire population with microscopse control

Social Diagnosis This 1s based on the palpation of 1y mph glands
followed by thewr puncturc, and on esamination of nonganglionous subjeets
suspeeted for other reasons {psvehie divorders) There 1s a growmg tend
ency todav svstematieally to examine the blood of the entire population
ab least 1n the most resstant foer (thck drop preparation)

Social dingnosis 1s legally based an the Belgan Congo on health reg
ulahions and espeeinlly on the obligation to earry < medical pas-port,
regularly controlled, and also on the doctor’s right to convoke the popula
tion for exammation The gravity of the endemme justifies a certam
coereion and the estabbshing of 2 nominatis e and familial medical census

These exammations, wlhich are repeated every three to six months
according to possibihihes are now well accepted bv the natrves Analogous
schemes are m foree m other countrics

Precwe or laboratory dwanosis Hematology —Anema and mono
nuelcosts are not characteristic  Autoegglutimation, almost regular
Trypanosomi s, 1s often seen 1n “healthy” blcks Formolgelifieation al o
1acks spectficaty  (Leprosy, leshmaniasts schistosomass )

Parasttology  Parasite research 3y the method of choice

1 In the blood

{4) Drops or ordimary <mears arc wsufficient for Tr gambense,
they are of more wse m Tr rhodenense

(b} Thck drop preparation 18 50 per cent successful

{¢) Triple centrifugation (Martm, Roubrud and Le Boeuf)

This 16 practiced on 10 cc of atrated blood A first centnfugation carefully
watched (less than 1000 resolutions) preupstates the red globules I'Xn:t:nﬁ
plasma 13 then centrifuged at a speed of 1500 revolutions (10 mmutcsl) “:i )Eu
assures the preapitation of white globules mucrofilaniae and so'netxmesd al {c;ogo-
few trypanosomes The plasma thus treated 1= sguin finally centnfuges “n e
3900 revol 15 tes) and the d 1o exammed I§ wil tc;; o
trs panasomes thrombocytes and possbly spirochetes Broden states thal e o
obtaned by this method almost 80 per cent success Its relatine ccmps“ch )
renders it imptactical for socsal dingnoss It i« reserved for peaial c;i“efsor pram
Furapeans under obseristion certoin Dervous cases and sbove 3

peutae control
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(d) Inoculetion Into guinca pigs and monkeys Very mmpractical
method, cumbersome, and uncertun given the variable pathogemeity of
Ir gambiense Ammal moculation 1s necessary nevertheless, m order to
differentiate between Tr rhod e and Tr gambrense, and to appre-
ciate the arseno or chemico resistance of a strain

(e) Hemoculture Method which should be employed more fre-
quently This 1s already m prictice at Leopoldville, rend: ring, important
services, but 33 po-sible only n swtablv equipped centers {Brutsaert
and Henrard’s technc)

2 Inbonemarrow Sternal puncture does not appear of much use, but
can, howerer, constitute 1 supplamentary resource

3 In the lymph glands This method gave Broden 88 per cent of
success (meluding eases without palpable glands) The techmie 1s simple
As matenal farly short ncedles of mediun thickness (07 mm), dry
sterhized or n any case, having = fice eanal Dry syringe which 1s not
used for the puncture Techme 1mmohbze a ganghon, puncture boldly in
two or three directions (without withdrawimg) while pressing the ganglion
between thumb and finger The lymph thus obtamed, which should con
tan only the minimum of blood 1s freshly examined for ten minutes if
necessary (use a chariot) Staimmng is unnecessary

4 In the cerebrospinal fwrd, rescarch has not been very atisfactory,
giang a poative result only in wdvanced cases (70-80 per cent of the
latter)

Serology 15 till httle employed Deviation of the complement 18 of ue 1
vetennary mechicine especially 1n cases of dounine 1t bhas also been used m human
medicine It may serve for the diagnous but not for therapeutic control as the
yeuction remams posnve after cure Certam authars use the test of adhesion of
globules or blood platelets to trypanosomes m the presence of a specfic serum In
the Belgian Congo positive reactions to Bordet-Wassermann habn etc in sleep~
ing 1chness patients are dered as related to syphilis or yaws In
the secondaty stage  reiction 13 ob crved of cerebrospinal liqud to Benjomn or to
colloidal gold 1n the paralytic zone but the Bordet Wassermann reaction remams
negative (Rodlain)

Dhagnosis of the period The peychiatric or neurologic study of the
patient 1s useful, but there 1s no doubt that examnation of the cerebro
<pimnal fluid gives quichar and more prear e result< Since 1908 this fact has
been established by the work of Bioden and Rodham who demonstrated
the prognostic sigmifieance of the method Although actually progrosis of
the cecondary stage has improved sinee the mtroduction of tryparsamde,
1t 13 none the less true that m this ease, treatment 15 longer and more
difficult It 15 necessary then, to specify before treating by Jumbar pune
ture, ar m rarer cases, ocipit il puncture, the degree of modification in
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the nervous system This can also <erve ag an ndispensable control after
treatment It scems wise to sterlize the blood before practicing lumbar

puncture Let us note that the menmgeal reaction has only a relatre
specfieaty, as have the majonty of pathologie signs One must mterpret
;hem with prudence because they may be related to syphilis or recurrent
ever

Pressure 15 usually mereased m the secondary stage Cerebrospinal
hquid, however, remains elear Adsanced cases sometimes show only g
certamn opalestence when held to the light A purulent aspect 1ndicates
complications (meningocoeel, pneumocoeci, ete )

Cytology Normal cerebrospinal fluid contams, 4t the most, two cells
(lymphocytes) per cubic milhmeter In the first stages of illness, the
number of cells remains at this constant Till the second stage 1t never
exceeds 4 or 5 cells, but in advanced cases one sees an ncrease At first,
small lvmphocy tes appear 1n dozens per cu mm , they ave then joined by
large Iymphocytes, monocytes, and large endothehal cells

The appearance ot Mott cells 15 very charactenstic and relatively
pathognomie They are vacuolar and vary m size (muritorm or morular
cells) Usuallv thev are found onlv when there are considerible numbers
of cells

Technmie Qre employs the classie methods of direct examination m a calibrated
chamber One must not forget to examine the cerebrospinal fid tamediately 10 order
to avoud autolvss of cellular elements

Nageotte Cell {depth 500 microns) of which each rectangle counts one twenty fifth
cu mm therefore diide by 10 after counting 8 rectangles The method 1s swtable
for slightls 4ltered flds

Fuchs-Rosenthal Cell The total quadrite of this compti es 32 eu mm

Ve recommend the addition of « trace of polvchrome blue or tolwmdine blue to
the cell for raster obscrs ation of the mucles If blood 1s pre ent dilute with the Turek
hqud ued for counting white globules

Generally speaking, one mav say that cellular reaction mwreases
quantitatively and modifies 1tself quahtatively with the progress of the
disease

The presence of morular cells or trypanosomes 1s a grave sign Formerly,
any patient who had over o to 10 cells per cu mm was considered a <eTous
case According to Sice, the cellular reaction which 1s more precocious and
~+ ar1nble than that of hy peralbuminosts, 1s less sigmfieant for the progno 18
than the latter The first would be a 9gn of meningoy weutants and the
second would be that of menmgot neeplialitis Thus view scems corroborated
by the practice

Hyperalbumnosts Tt 1~ adrutted that the cerebrospmal flnd contains
4 maximum of 22 mg of protemns per 100 cc The hmit of the primary
stage had been fixed by Broden and Rodham at 25 mg Hy peralbumino 15



GENFRAL INFECTIONS 59

1 trypanosomiasis usully remains modorate, and more o Joss paralid to
the Iy mphocy tosis In only mldly ads anced cases, one finds from 30 to 40
mg, later on, 60 to 80, but rarely more than 100 mg per 100 ce

Dosage The ~mall richibununometer of Sicard ind Cantaloube 1< 1 od 1n vanou
countrics Four cubie centimeters of flmd are plaeed i the tube and heated to 90 €
1n o bam marse Add 12 drops of trichloricetic acid at 33 per cent Allow to cool for
five yunutes then closing the tube tightls mix the preespitate thoroughly by <haling
the fube Iet the contents stand tor five hows and note the haght of the seciment
1m the griduated tube

‘The methed of Mestrezat 1> more rapid One or 2 ¢ of 9uid 15 added to 01 e of
HNO; and the mixture 1 compared with a <tandud meisure ohtaned by means of
human serum of & known proteie compo 1tion

Rapd te ts (globufins)

1 Pandy s test Reagent Cry tafhzed phenol saturated i water Derant the
upper part Techme 1 ce of veagent in 1 narvow tube Tet one drop of flud fall
“ormallv there 13 no opalescence This i estimated empyneally at + 44 444

2 Weehbrodts test Add 03 cc of HgCl: pure olution 4t one per thousand to
07 ce of lnd Wart & few munutes Cloudiness 14 abnoimat We give 2) o Bovens
test which 15 really an abbresiated dosice of proteins Normally 1t takes 5 to 6 minutes
for 1 c¢ of hqnd to thecolor 1 ce of KMnOs at 1 per 10000 One notes 2 minutes
4+ 3-4 miputes 4 5-6 minute ? exceeding 5-6 minutes normai

Differentral Drganosis During the fever stage 1t may be mictaken fo
various other affections  malana, recurrent fever, Jushmamasts, Hodg
ks dicease, ete In addition to specific signs of these various affections,
trypanosome reearch would be dectsive In the sceondary stage different
nervous st ites can lead one astray as much by the climeal aspect as by
cerebrospmal lvmphocyvtows  svplilitic memingoenecphabitis and yamous
virus encephabites Concerming general parilysis, apart from the classic
elmical signs, one must be guided by blood test« and the cerchrospinal fiuid
(Bordet Wassermann and kahn) The Benjoin fest and gold test are
positiy e 1n sleeping sichness 1n the paralytic zone The Bordet W assermann
reaction appears specific 1 svphihs

The Mott cells in cerebrospinal flmd are pathognomenie of skepmg
aichneos Benign lymphocy tic menmgitis offers a4 eytologie picture which
could be decerving, but the clear cut and recolutne ehmical allure 1s char-
actenstic Any mamfest ition of psvehous should be considered with a
certamn <uspicion, and the chimeal and parasitologic mdications should be
controlled Experience has shown that on sevcral oceasions colomals
returnmng from the tropies have been diagnoced and mterncd as general
piralyties whereas 1t nas really a question of trypanosomincs

TREATMENT

Treatment of trypano-omasis 1s essentially chenneo therapeutie, which
does not mean that the general hygicne of patients anl the treatment of

e—
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possibly associated diseases, such s malan
syphlis, 15 to be neglected ' s, miestmal worms, and

Gencral Rules If possible, ticatment <lould begin 1n the first stages or,
m any case, before serious modification of the cerebrospimal flud takes
place Ireatment 1s then urer, quicher, and less dangerous Cases must
be encrgetically treated from the beginming In adyanced cases, with
modified cerebrospmal flud, 1 more prudent and prolonged therapeutie
1s needed As a rule, associated medication, cither contemporary or suc
cessive, 15 most successful A true synergy 1 the pharmacologic sen ¢
of the word has, however, not been proved 1 man

Control of Results This 1s obtuned climeally, m the first place, but
chiefly, gnen the conditions of practice m Afriea, by verificatton of
persistent blood sterihzation and a normal cerebrospmnal flmd For this
purpose, then, one uses the known methods of diagnosis Negative exam
mation and normal cerebrospinal flwd (verfied each three months, then
each six months} indicate an apparent cure, after an eighteen month
period of observation, a definite cure can be declared

Active medication belongs to three senes

I Arsemcal seres There are a number of products of a given activity
among morganic arsenictl compounds and also among orgame aromatic
evebeal compounds Rectilnear organic compounds (such as sodium
cicodvlate) are mefficacious It 1s to be observed, then, that mn the
arsentcal series, the element 1s not everything, 1t 1s the molecular strue
ture which 1s important A'mong the thousand of synthetic organie arcenical
products that exist, only a few are actually employed

I1  Antumonmwal seres A greit number of antimomal compounds show
trypanocide properties, but here agun the molecular structure plays an
mmportant role Trivalent antimony alone has provided quite active com
binations against trypanosomes and the pentavalent antimony 1s, on the
contrary, employed agamst leishmaniasis

111 Seres of orgamc substances Compounds of carbon, hydrogen,
oxy gen azote without chemico-therapeutic elements It will be understood
that m this case the molecular arrangement 1s essential, very often
mmmal structural yanations dimnishing activity m & marhed manner

1 Arsemcal Agents

1 Inorgamc compounds Arsemous ncid and 1ts salts (trivalent
Arsenic), arsenle trisulfide (orpiment), have a certan activity, bub too
reduced or assotiated with too great 2 touerty, to advise ther use The

mnorganic pentavalent denivates (arsemic acid) are not ymportant 1m
practice

2 QOrgamc arsenicals  Only the cychic dernv atives are used Sometimes
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they are pentar alent of the general formula

0
i
R—As—OH

OH

1 which R 1s usually & phenvl racdieal more or less substituted Theoreti~
eally, one can dernve these products of ar<emc acid {pentayalent)
O==Axx={OH); by replacement of 2 hydronyl by a phenyl radical or
cyven aromatic arsines at the mamum pomt of oxidation
CoH —AsH. phenylarsine (denvatine of AsHj by substitution of an
Hby CHs)

CoH ~—As==D ox3d of phenylarsme (trivalent As)
CeH,—AsO~OH, phenylrsine acid (pentavalent As}
Trivalent substances of the same typc are also used, arsine as above or
chlorarsime R~~As=Cl_where Cl, replares O Finally, the complete reduc-

tion of arsenic qc1ds result in arsenoic compounds
R—As= \s—R(606~914, ctc)

well known 1n syphilography and o active in rypanosomiases

Arsemc Pentavalents

(8} Atoxyl (sodium arsamilate or sodm p aminophenylarsinate)

NHa—CoH—AsO3NaH, 3H O (1-4)

Description W lute crystathne powder soluble i s1x parts water, of 293
molecular weight, containing 25 per cent arsenic

Method Solution of 10 per cent fresh and not boled, in subcutaneous
mjeetion, 1n the museles or in the veins

Posology In the first stage, 20 mg per kilo of body werght, se, about
one gram for an adult Repeat dosc once a week for ten wechs Secondary
stage 10 mg per kalo, 1e, 000 mg for wn aduit Repeat weekly or every
five dovs (20 times) Successive treatments after intervals of three weeks’
rest

Therapeutic action This s favorable m the first stages Trypanosomes
disappear m = few hours, the fever, goneral discomfort, glandular troubles
are no longer apparent and according to Siee, a cure 1s obtamed m 62 per
cent of cases, wiich confirms our own evperience At the secondary stage,
however, results are less favorable and one sees, 1n mo-t cases, mprove-
ments which are not muntuned Very advanced cases, called tertiary
stage cases, do not benefit or only very shightly, from the treatment
(which can even be harmful)

Tomic phenomena Strong doces <ometincs cause gastralme acoidents
wmd fmnting fits, which do not last and are, moreover, not particularly

e
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dangerous In genersl, the dose his only to be dimmshed (7
stead of one gram) and morphine used agamst the attach

With certun panents, especiallv m the sec ondary stage, repeated treat
ment will cause v grave and wrreversthle aptie neunts, often leading to
blindness Thus, s with other arsenic 1l pentavalents, 1t ts imperative to
venfy the patient’s elearncss of viston, and ascert un if there are suspictots
s1gns existing such as hazy or f ulmg sight, ocular pams, ete *

(b) 4rsacetine does not differ from atoayl except by acetylation of
the hmk NH wineh becomes NH—CO—CH; It has sumlar qualities but
18 rarely used

(e} Glyphenarsine Ph B 1V, trvparsamide, try ponarsyl or sodic
N-phenylgly e umde-p-arsinite  This substance differs from atoxyl
simply by the ¢longation of the immnated cham which contains the amde
of glyeocolle or glyem grving the followmg formuly  CO—~NH,—CH—
NH—C¢H,—As—O,NaH, 1/,H,0 (1-4)

Description White erystallme powder soluble 1 25 parts of water
containing about 25 per cent arsenie

Posology Fresh <olutions {unboiled) 1rom 30 to 40 per cent for mntra
venous mnjections, and from 15 to 20 per cent for intramuscular mjections
should be used The latter are madvisable

Note that these solutions of 30 to 40 per cent demand care concerning
the final volume The solution must be made m a measured recipent or
one must apply Chesterman’s tormula n Gm try parsamide plus 20 Gm
water gives a 40 per cent solution

Tryparsamide touicity 1s very different from that of atoxyl m spite of
the mild chemical modification Ihe following 1s a schema taken from
Launoy and Egler

50 mg

Compared touieity  Atoxs1—Tr parsamirde—Orsanine
Rabots Dose m mg per kilo

Lethal 100 per cent 200 850 100

Tolerated 50-€0 per cent 50 750 250

Weekly repetition 30 400 200
Mzice Dose 1n mg per 20 Gm .

Lethal 100 per cent Iy 85 4§

Tolerated 50-60 per cent 7 40 2!

Although these figures are probably too low, the corparieon made :)y
the authors 15 valuable and shows a remarkable difference of toweity
The doses mentioned for humans seem high al.o The Belgian ph’itrm;io
copeta hists 1 to 3 Gm ! winle m colonial practiec one offen uses 61(; ] "m
mg per kilo, 1e, about 3 to 4 Gm for adults 1 good condition Bum

uble The patient

# 1t <hould be noted that the distase if.elf can cause ocular tro ble o pouble

treatment In ca.e of
d have ocular esaminafion before any
?n?soeuullc 15 not pre (rbed but calls for con tant suryeillance

In actual prictice the dosc 1s never fractioned
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<yljects have even been g en doses yurying betneen 100 and 230 mg per
talo Here agam, at the secondary stage, one reachly uses more moderate
doscs {35 mg, per kalo which me s practieally 2 Gm )

As regular freatmint during the primary penod, ten weekly injections
dimnishimg from 4 or even 45 Gm to 3 Gm and more rirely to 2 Gm

At the secondarv period the maximum dose 1 himited to 2 Gm except
for the first one or two imections wlich reach 3 to 4 Gm The dose of 2
Gm 1n this case 18 continued for 20 to 40 and even 100 weeks, according
to the ehinieal and humoral stite Chesterman adviacs strong doses even
at the sccond pertod, but this has trequently caused ocular comphieations

Therapeutic results At the primary penod, defimte cures trequently
scem to 1e~uit although this 1s contested by Freneh authors who 1 actual
practice use a dose miertor to that which we recommend Certun seres
grve 100 per cont cures

At the second perod (and this 1s whete one obeerves the great advan
tage of this product over atovy1) one can expect 50 per cent of cures, and
¢ven bedridden cases have henefited by the treatment

Toxie comp'ications Repeated doses bring the sk of optic neurttis and
the same precautions must be taken as with atony! Txfoliative dermatitis
1s rare Sudden deaths have been recorded

() iad hydrozu amnophenylarsime compounds Ta tlus series be
longs the Stowvarsol (Goyl) practically mactine and 1its 1somene Soduun
orsanine  CO—CI—NIH—CeH;—O0H-—A<Q,NaH, 5H O (1-2-4) In
this product, p acetyl amno o Indroxyphenyl arvinate of <odmm, the
Passage 1n position para of the icctyiummno hink causes the trypanoeide
properucs to apper

Orsamne, greatly n use i French colonies 15 a good sterhizer and at
the econdary stage resembles try parsammde It s, howeer, less aetive m
cascs of pronounced ~lteration of the nervous system It 15 more toue
than try parsamde but may be employed m smaller doses, that 1s, botween
1 and 2 Gm repeated, necordin,, to a schema approaching that of atoxyl
Denaths have al o been recorded after its use

Cyclic drsereal Trualents

\n) trser ote compounds The v are not umployed to any great extent
despate therr exten ne experimental aetraty i small ammals Their
action, which 1s brillyint at the primary perod and which has been able
1o ensure the manmnum terthzing therapy (an Chrhich’s meaning e,
cures effeeted by 4 small number of myeetions) 15 infinitely less effecty e
at the sceondary period * Therr use would be obliatory onlv 1n enses
accompanicd by concomifant vaws or «yphihs

* Doubtle s dur to lcs diffu abahity tovard the nervou centers than trvpona
o1 mine which renders the cerebro panal flud i panoaidal 1o vatro “ponarsil or
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(b) drsine oxxde  Mapharsene, neohalarsine, etc These products which
enjoy the favor of syphilographers do not appear very benefieral here ( Van
Hoof, oral com ) We will quote, however, p arsenosophenylbutyric acd
or O=As~CeH,—(CH ) ,—COOH studjed by Engle wath the help of
specralists in several African countries This therapeutic agent grves
approxmmately 90 per cent cures at the first pertod with a total dose of
6to 7mg per hilo (ordmarily 04 mg per hilo per injection with a max
mum of 2 mg) The tolerance seems good The best admimstration 1s
mtravenously, or, 1f necessary, mntramuscularly Rapud treatments of
twelve to fourteen times, 05 mg per kilo, or six to seven times, 1 mg daily,
seem 1desl, but, admimstration at wider mtcr als seems equally effective
The treatment 15 active 1n cases of arsenoresistance (Van Hoof)

Another trivalent product, Melarsen oxde, according to the same
«xpermmenter, 18 active 1 nervous cases and o arsenoresistance (oral
com )

II  Antumomal Products

1 Potasstum emetic1s the oldest of these products

Deseription Antimomotartrate of potassium 15 a white pow der, soluble
m 17 parts of water, contaimng 36 per cent of trrv ilent antimony 1 a
molecule weighing 333

Posology One uses a fresh solution, unboiled, of 1 per cent 1o salt water
or glueose which, grien mtense tissular wrnitation, can be jected only m
the vein The dose amounts to 2 mg by Kg, n practice 100 mg, , which 1s
reached progressively from 60 to 70 mg This dose 15 repeated 10 to 12
times on consecutive or alternative davs

Therapeutic action Tirtar emetic produces a 1apd sterhzabon (16
mmutes) but of short duration Even after repeated doses, cure 1
unsure and 1s certainly not reached at the secondary pertod

Indications of tartar emetic are those of = supplementary medicine
combined therapeutic, ntolerance to ar<emc, or arseno resistance of
trypanosomes Nevertheless, some patients owe therr cure to if, Dr
XKerandel for example

Toxc phenomena One can 1mmedi stely note the com ulsive cough, am}
fess frequently, vomiting These merdents eall for prudence, Tare tases (i
collapse can take place with even fatal results At the end of treatment,
tiredness, articular pams m the shoulders are often observed

2 Other antimomals

Difficulty n admumstr sition of emetie has gnen mne to the study u;
antimonies, easter to employ or less toue, eg, Stibalase { Meunce) an
Tryshbwne {Meurice), whch are anttmonial compounds with qunoln
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hases The action of trystibime has been judged favorable by Van Hoof
Posology 18 that indicated for the treatment of scinstosomiasis

The Fovadine Bayer derit ate of pyrocatechine, which has the advantage
over the preceding products of being tolerated by musculir injection, 1s
msuffictently known 1 human try panosomasis, but has 4 certan activity
1t 15 only on oceasional resource

Anthiomahine Specie (thwomalate of hthwm and triyalent antimony)
may sl-o be injected in the muscles Its action 1= also that of an auvhary

As for pentavalent antimomes, derivates of phentvistibinie acid, com-
parable therctore to atoxyl ete, these have no practical value i sleeping
sichness {<ee therapeutic of Leishmaniasis)

IIT Orgame Compounds

Trypaflavine derved trom acridine, and Tryparosan, derived from
tripheny Imethane, have only an histonical interest On the other hand
a particularly 1mportant organic molecule 15 specialized by Bayer under
the name of Germamme, also as Bayer 200, and by the Specia Company
under the name Voramvi (Belganyl i Belgum, Antrypol 1in England,
Naphuride Sodwm or Suramm m the U 8) It coneerns a volum
nous molecule grouping each side of A nucleus of urea, various aromatic
<ubstituted ind sulfoned radicals Yellow gray powder easily soluble and
employed m 4 10 per cent rolution in mtravenous mjections if possible,
or 1f unavordible mtramusculie The adult dose 15 1 or occastonally 15
Gm The cure comprises a small number of injections totaling 4-6 Gm
m a few days (5-15 days nccording to tolerance) The proposed treatment
15 1 Gm each on the first, thard, tenth, thuteenth days

In Nageria 4 first trial dose of 300 mg precedes the actrve mjection
Formerly one began with 500 mg, followed by 2 normal dose on the next
day Some authorities advize 1 Gm =1x times with a few davs interval

Muhlens and colleagues prescribe 1 G each on the first, second, third,
seventh and exghth days If neces ary tius {reatment may be resumed after
a month

Rodhnn formulates

1st dry 500 mg
2nd day 1 Gm
5th~6th dwy 1 Gm or

250 Gm the first week
then cach week 1 G up to 5-7 Gm

\ an Hoof (verbal com } 1s not 1n fas or of the trial doses Cases of wide-
<pread and chrome cutaneous onchocercias sometimes support the treat-
ment badly It s however, active agrunst this filanasis (see further)
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Therapeutic results Expermmentally, with Tr brucer or small labo
ratory ammals, Bayer 205 has an extremely fayorable therapeutic indey
(200-300) * With regard to man, thys mdex 13 less fortunate Honever,
the action agamst Tr rhodesiense 1s bralliant, especially 1 the begmning
of mfeetion, while 1n this case arseme 15 less actire thin with Tr gam
biense With tlus latter, which nterests us particularly, one must decide
according to the progress of the disease At the prumary period defimte
sterilization can frequently be counted on Van den Branden, howeser,
cites 28 per cent of relapses with « dosage of only 85 Gm

The actual tendency 13, m any case, to follow the Biyer 205 with an
arsepical or antimonial treatment At the second period the B 203 acts
msufficently on nervous phenomena, and 1ts prolonged repetition 1s not
without danger (nephritis) It can however, be employed m as-ociation
with antimontus ind arsenicals and proves then of great utihty

1t should also be noted that expermments have shown that B 200 exer-
cises a prolonged protective action 1n antmals because of 1ts slow elmnina
tion Systematie trials made on man by various doctors of the Congo seem
to confirm this pont but repetition of the treatment cught to be made
approvimately every three months, hence the method does not appear
to be verv practical nor, perhaps, mnoffensr e

Toxic phenomena caused by B 205 are nof very numerous These have
heen noted s ery themas, conjunctivites, paresthesias and pains m the ex
tremities tollowed by desquamation Fauly often one observes albu
mnura, usually mild and of short duration Nevertheless 1t1s o fact that
authentic nephritis has been noted nd that 1t 15 necessary to heep a strut
wAatch on the urine In cases of albummuna the myections must be gnen
at longer mtervaly

Synthaline and diemidines After von Janeso, Schern and colleagues
had verified that Synthalime (decamethslene diguamidine) had an effect
on experimental trypanosomiasis W Yorke and colleagues studied other
dernates of guamdine and a whole series of rectilineir or eyche guan
1dines Guamdine 15 a strong base, the diamidines have basic extrermties
and a central ¢ arbon chamn relatn ely mert and of varied type

The guanidines and rectilinear diamidines exert a marked action on the
gluaidic metabolism but also a definite hepatic and remal toxieity, the
first of which bemng the demsive fictor m 1ts rejection s antidiabetic

—
tic 1nden 18 meant the quotient of the tolerated dosis T by the cuta
h\*e%l‘%t\lieéapfx" produet becomes better with the merease of the quotient compare
T/C 10/10 = 1 with T/C 20/2 = 10
0
118 experimenta! medicine to con 1der as T the do=s vhich gues o

tollg{; ;eer;mclg%‘ﬁia:hs MI:\eoDz experimental antmals G 1s the dous which cures 80 per
cent of moderately mfected animils
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Although the phirmnacology of cyche deriv ites 15 fmly sumlar, they e,
howeuver, mor¢ easily mamipulated They exercise & depressing action on
the blood pressure and provohe in man, exther by this mechamsm or by
other means, a whole «cries of troubles which dicappear rapdly while at
the =ame time the tension rises ag un We advice 4 slow 1njection 1f venous
1f the praduct 18 not too wntant, the muscular myection 1s still better

Adrenahine acts as prophy lactie or enrative of thewe troubles Trypano
cxde activity of these produets 1s brlliant with experimental anmmmals mn
wnvo chemotherapeutie indes 30 (for Stilbamidime), 1 vitro lethal inmt
1/256 milhons (synthiilme) In practice one u ¢s in human medieine

Stibamdine (see Kala Azar)

Pentamidine 4 4 Dhanmdino diphenoxypentane It 1s used m doses of
1-2 mg /Kg {which amounts to 50-100 mg for adults) n 8 to 12 daly
doses Sivw mjection {see above)

The effect 1s good 1n the primary stage of illness but as soon as the cere
brospinal fluid 1s clearty modified (10-30 cells by mme ) 1its action 1s
weahened and much mterior to th it ot Tryparsanmde Prophylactic action
15 considered further

Propanudine 4 4" Diamidino diphenoxypropane Similar action but
greater toaerty Al.o used as local antiseptic m general medicine

Routine treatment of the disease During the first period 4 to 6 -
jections of Baver 205 at 4 to 5 day intervals followed 1f necessary by 10
wechly injections of tryparsamde (4-3-3 then 2 Gm ) Duning the second
pertod  series of 20 weekly mjections of tryparsamde (2 Gm ) repe ted
after three weeks of rest according to the state of the flnd It 1s useful to
precede this trcatment by 2 or 3 mjcctions of Bayer 205

Intraspwnal treatments have shown no special benefit, and mare than
one has proved dangerous

Intracarotrd treatment [hus particular method of miroduction of tryp
arsamide has not been u.ed 1n general

Chemotherapeutic mechamsms . trypano omases

The question 13 too complex for extensive development here The reader will find
details (bibliographie lstone and espenimental) n the works publi hed 1nece 1929
by W Yorke and collen ues It may be noted however that with the waal products
parasites secm to be destroyed by durect fixition on their protoplasm either by the
product steeld (mmediate direct action) or by o denvate of metabolic ongn of the
latter (medinte direct wchom) Tt a8 evident that the vanous chemenlly setne
types mmght injure the different fermentary functions or < tems although thus 3
difficult to a certan with preetion On the contrary an mdirect aetion by stimula
tion of ceffufar defensive mechant ms Cor humoral) 1> not established and 15 besides
wieconeilable with the rapdity of certan cures 4s far the proce..es of the immunty
wineh follows chemotherapcutic intervention they are secondary to the liberation of
antigen te ulting from divect de truetion of germs This 1mmunity 1+ besides ony
temporary and does not play an nd pensable past 1n the cure It ean however help

e
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as 18 particularly the case during infections with relapses ealling for repeated trest.
ment However 1t 15 without causal smportance m what Ehrlich called the therapia
stenlsans magna 1e the acute cure of acute miection

Concermung the reality of direct nction the following may be noted ) If we .
Ject a nommfected rabbil with an arenieal, erther tn- or pentavalent, its serum be
comes trypanoeide m Vitro Wath o tnvelent arsenical this property wmmediatels
teaches its muamum titer  with 1 pentivalent derivate the titer 115ey rather
slowly and 1n erther case 1t dmum hes rapidly

In o healthy ammal there must not be the Jeast mechamsm of defen e but only
pharmacologlie processes distribution and eventually tran formation of the product
An nteresting corollay 18 that tn vivo arsentcal trivalents tapidly sterihize the blood
pentavalent derivatives being of slower action These facts tend to argue a transior
mation in v1vo of pentavalents (see further)

(2) In putting nto contiet 1 vitro (37 C serum medium 24 hours) normal toyp
anosomes and active products in vivo one notes that certan compounds (arsen
xcal trivalents aerifiavine emetic tartar) have a considersble trypanoaidal activity
This can be <een at concentrations of 1/n millions (% may be 50-100-400) Such
cancentrations of arsenic are to be found i the blood for twenty-four hours and
longer after tieatment The disappearance of parasites s thus easy to explun The
destruction 1 vitro of try panosomes exeludes with certainty any intervention of the
carrier On the contrary arsenical pentavalents are active only at concentrations
which are dufficult to mamtam in v1vo (1/1600) Their <ction 1n vivo then seems to
be in relation with a partial transformation mto trivalent As The reduction of a
compound of the type R—As O—-OH~OH 1nto R—As=0 or R—As (S—R )s gives
very active products m vitre Such reductions may occur n the orgamsm through
substances of link SH These transformaitions explamn the comparative slowness of
stenlization by arsenteal pentavalent products or else of the appe wrance of maumum
trypanoadal strength 1o the blood of 4 healthy ammal It has been known for some
time through the work of Levaditi that the incubation at 37 C of minced hver with
atoxyl gives tn active product m vifro ‘The fact has been observed also with tryp
~r amude but the exact nature of the product has not been elucidated

(3} Partrcularly 1nportant 1s the fact that normal trypanosomes in contact with a
serum medrum of an arsemical trivalent derivate render 1t atoie evidently by fixalion
of the arsemcal substance Normal trypanosomes placed 1n contact m witro or ™
wivo with acnflavine fix a reveabng quantitv of the product The fact becomes still
mare signefcant by the following Geat; ) tant Hryy 8o no
th {ves fix the afor { substances One notes also that normal trypano-
somes after contact 1 vive with certamn chemotherapeutie products (B 200 especially
arsphenamine) crase to be infectious long before disappearing from the blood These
venfications all tend to show the fxation of the product on the bedy 1tsed of the
parasite and consequently, the alteration of 1ts functions Certan authors hiwf
formulzted 1m particular the blocking 1n the paraite of molecules with an SH hal
which are indispensable to the general metabolism and known to react eastly to ar

semuc (glutathson ¢y stern)

Chemoresistance This question 1 of great practical umportance be
cauce o given strun of trypanosomes may not be sensitive o them;;y
active on the majority of stramns of the same species 1t 15 amportant bo
note that this resistance concerns a peculiar gquahty m trypanosomes,f 0l
+ able 1n experimental ammals, and s not a matter of therapeutic fail-

ser
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ure with patients, the explanation for which could be different Tn natur
one may 1ofate from mn strains of 3 anable sensitiveness fo one drug ¢
another 1t 1 often inpossible m thns case to tell 1 1613 2 question of a
Acquired quality o1 ane peculnrly inherent to the stram Ligpenmentail
one ean more or fess ety transform 4 normal strun mnto = resistant or
by the following proccdures () Repeated subeurative doses given to tl
same armal 1t each rilapse, nd eventually to other subinoculated sut
jects, result 1 rendening the strain refractory to the maxamum tolerate
dows of the product Tins method 18 eamly successful with arsemc:
pentayalents but not with potasstum emetic or the Bayer 205 It gives, ¢
course, trypanosomes antigenically different from the orignal stram (¢
lapse trypanosomes adapted to the antibodies of the serum or, to us
Ehrhel's term, “scrum fast” trypanosomes) (b} During treatment an
before the disappearanee ot parasites, these ire passed on to another am
mal to be treated afternards In this case trypanosomes conserve thes
primbive antigome properties They have never been relapse parasite
(¢) Repeated contacts 1 vatro with an active product followed by nocu
lation 1 anmuals {contact and moculation ~ternated) have also pro
1ided a resistant stramm

Qur current practice seems to indicate the eventual carrving out of th
first method Spontancous mutations of resistance have also been observe
10 strams of trypanosomes maintained on untreated ammals

Properties of chemoresistant strans This conccrns stable mutatior
perasting not only m mechanical pas-agcs, but also during the course o
cyche passages (W Yorhe and colleagues, and Van Hoof and colleagucs)
One can understand that this last possibility constitutes a grave menae
{or our prophvlactic svstem In fact, m certamn regions, the number o
clinical eases of chemoresistance has appeared to be considerable Specy
ficity of resistance is not s certain as has been believed, and 1t has beer
proved that resistance to atoxyl 15, 1n fact, 1 resistance to aromatic hnk
and 1neludes several aromatic compounds of arsenic and antimonv, anc
even trypaflovine (nonarsemeal) This recalls the concept of the hap
tophorous group, fismg the toxophorous group on the parasite The resist
ance would cstablih itself vis a vis to the former

Contrary to what was hitherto beheved, it has been proved that resist
ance 1s independent from the species of host As to the mechanism, 1t 1
observed that resstant try panosomes alwo show much less sensibility ar
vitro probably because of less permeability townard the product As we
have already said, this mmpermeability has bewn noted experimentally
(absence of fixatiwon of the actne produet) To quotc Ehrheh again, one
would say that the resisting try panosomes have Joot ther ehemoceptor fo
a given substance
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Duagnosis of chemoresistance A patient who, duing the coutse of treat
ment, or mmediatcly after y normal tre wtment, shill presents trypano
somes 1 the blood, 15 probably « carrer of a drug fast stram This fact
can be confirmed only if, transported to the gumea pig or the monkey, the
strain shows 1tself abnormally resistant to the given product There exist
different degrees of resistance for ecach product

Treatment of chemoresistance One must obviously venfy for use those
products which are still actrve on the stramn The Bayer 205, antimonrals,
diamudines will fiequently constitute the last resource

Prophylans of chemoresistance It seemns desirable to use strong doses 1n
the beginning, to have recourse to combined therapeutic and, 1n particular,
to the use of B 205 at the beginming of the treatment This product de
velops chemoresistant strans with difficulty

PROPH1LAXIS

Prophylans agamnst the disease mnvolves both measures taken against
the fly and measures appheable to the healthy or diceased man
1 Aganst glossines

(a) Clearing of the river borders so as to suppress deep contmued
shade and underbrush (large 1solated trees may be mantamned) This
work must take place from 500 to 1,000 meters up and down stream The
final result will be the best yudge complete disappearance of tsetse flies
must be achieved This method apphes to all man’s settlements, bridges,
roads, ete

(b) Capture of flies by “fly boys,” a method difficult to apply

(¢} Capture of fhes mn traps of the Harrss type These traps, more or
less mitating a cow, made of canvas, opened at the top but without et,
are placed 1 suitable sites

{(d) Protection of game i reserses or national parks and is ehimina
tion near human habitations

(e) Monthly dipping of cattle in a water suspenston of DDT
9 Megsures applypng to human reservorrs

(a) Suppression of contact between man and fly Sich people must be
1solated m fly proof places

(b} Prohibrtion of travelng 1nto a zone of glossines by mfected <ubd
Jects Travelers must therefore be examined, and a travel trchet shoul
not be delivered except on production of a medical passport, certifymg
absence of disease, or a certificate stating that the subject has been

and presents no danger

tre(& ctdemgnials and early treatment of all cases This supposes, a3 pre
viously stated, 1 nommnative and family census of all the population (re
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peated every 6 months at least) and the treatment of mfected subjects
with verification of results 1n order to tracc chemoresistance

3 BMeastres concermng the healthy population

(a) Tstubhishment of the enuirc population mn locahties free from
plossmes This measure, difficult to apply has been used notablv at Lake
Fdward {Belgian Congo} ete

(b) Prophylactie mnjections of he ilthy subjects with Bayer 200 (to be
repeated every 3 months) or with pentamdine (to be repeated every 6
months) Extensive trials made mn the Congo with Bayer 205 appear suc-
cessful Pentamdine has been shown expernmentally fo be even more
active <everd volunteers who recenved 2 to 3 mg per hg of bodv weight,
developed a ten to tweh e months’ recistance ag unst brtes of imfected tsctse
fhes During recent experments m the Congo, admimstration of 5 mg per
kg of wicthionate of propamidine to thousands of ndividuals has not
caused any mmportant or lasting accidents Nevertheless, pregnancy 15 &
contramdication 1/ to 2 hours after injectton pans and uterme con-
tractions are felt, and out of 14 pregnint women 4 showed meidents of
which 2 were followed by muscarnage This effect 15 mamfested when
25mg per hg 1 exceeded Protection remamed effective for 8,000 natives
over o penod of eighteen months, fter re jection at the sinth ronth
(EBeraerts Clacssens)

The practicnl use ot thewe methods 1s still under mvestigation but ap
pears favorable Rightly they have been objected to as yovolving toxie
mshe Tester admts one death for the first 2,000 mjections of 1 Gm of
antrypol Thie msk, such as 1t 1s, cannot be run repeatedly It 13 pos-
sible that diarmdine will be preferred to B 200 i which case there wall
be a possihility of imtramuseular mjections nath less touiety Chemopro-
phvlaxis conld ilso make certain inteetions eryptie at their early stage

2 AMERICAN I'RYPANOSOMIASIS CHAGAS DISCASE

Defimtion  Acute or chronic g¢nerad infection caused by Trypanosoma
cruz (Sehr otrypanum cruct) Chages 1909 and tranamtted by Redu-
vide snseets epectally of the Panstrongylus (Tnatoma) genus Acute
symptoms are of tmiectious ty pe, ehronte symptoms are m relation to the
parasites’ intracellular localization

HISTORY

In 1909 Chagas fir t i covercd the para ite 1n the Thatoma s intestine then in
monkey blood infected by the e 1n.ecta and agun in ciuldren In 1916 he desenbed
the diease ;n man The studs of the Argentme focu (Romafia Mazza and colleaguc )
13 more yecent
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Alterations of the clectrocardiogram ind an enlargement. of the cardine
area shown by x-rays are frequent These lesions are commonly seen m
young subjects (Daas and colleagues)

PROC NORIS

Prognosts varies aceording to age and country In Brazl mortahty of
nearly 50 per cent has been noted n nfantile acute forms Mortahity i
Argentina does not exueed 6 per cent With adults, the prognosts quod
vitam 1s favorable

DIAGNOSIS

Considering the uncertamty of elimeal manifestations one must huve
1ecourse to systematic blood (xamination 1 endemie countries Generallv,
1 place of direct examination (above all, useful 1n cases of fever), mocu
lation of guinca pigs 1s preferable (5 cc ), or hemoculture The Leishmama
forms may be found n the Iymph node of the primary complex or mn the
bone marrow (Dias ind eollengues, 1945} Fmally one should note the
“xenodiagnostic,” wccording to Brumpt which consists 1 having the
patient bitten by cultnvated redusides, then mvestigating for mtestinal
mfection Direct research concerning parasites in the blood 1s difficult m
chronic cases It s negative i secondary lymph nodes

Serology appears also to offer possibilitics  tests of Guerrero and
Machado, Kelser Romafia and Dias, Davis (fixation of the complement
1 presence of a speerfie antigen) One must exelude the Leshmaninses

TREA [MENT

1t 15 curlous to note that the usual try panocidal drugs are mactive here
One muight consider the intracellular scat and especially the intenor of the
sarcolemma although the location mn the mesenchymal eells does not
protect the Leishmanias

Two substances prepared by the Baver firm, 7602 related to Surfene
wnd 9756 which 15 an wrsenical, may have a certam curative action but to
date defimte therapeutic results have not been reported Penteillnis under
tral (Mazza)

PROPHI LASIS

Dwellimgs of beaten earth or adobe with thatched roofs should be
avorded Bed mosquito nets protect the sleeper agamst the tratome bates
Infceted domestic animals (eats and dogs) should be kalled Houses which
have fodged a case of Chagas’ diseasc must be destroyed as well s -idlﬂmt
g stable- or dwellings sheltering be wsts and people New hou es mush
have foundations which will prevent armadillos burrowing beneat

them
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o VISCIRAT IEISHMANIASIS*
(InDIAN TAT & \ZAR—INEANTILY T EIRIMVANIASIY)

Defimbion Dndenne i case cwwed by Leshianma donroveny and
chmically chareterized by prolonged tever hepatosplenomegaly and sen
ous anemias [ransmission 1s due to Phlebotomes

HISTORY

An 1ll-defined febnile svnd ome {as been hnovn i Assam since 1882 and cslled
halt azar or Bla k Lever It jo <ble that the sume d e1 e was prevalent before
t1at per od 1n Bengal bt t1 ep emean Assaam wa< espec ally dradly Rogers in
1696 cons derel L a grave form of 1 alar 1 Manson put 1t down to a trypano omas s
In 1903 Texstman 4 co erel tie para te The ¢l mesl knonledge of the ponos
t gn, m the Med terruean 18l nls 15 an tent

GEOGRAPHIC DISTRIBUTION

The di e ¢ 112 been notel 1 tle Ent Inles (A am Beng 1 Madras) North
Ci nnand Manchma \sa M nor nd Central Ay the Mediterranean area (Sicily
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F16 17 LrISHMANIA DoNOVANT INTRA FLLULAR AnD T'\TRACELLULAR Fomws
Courtesy of Dr dhortt

Trencl const Greeh Ielande) Dorth Afr 2 the Anglo Diypt an Sowdan and Abyvs-
smia Itisunkno n nthe Congo D ng tic yast fow yewes (1931 1937) vi cerotomy
13 brougl ¢ to knovledge ca es 10 Braz ) and Argenting

ETIO0GY

Iushmama donovam (Protozoon fumly Trypanosomidae genus
Lershrara) was ealled to I d hman s attention for the first tume 1 1903
m the splcnie pulp of an Inban soldier who died of dum dum fever

At the <irae time Ter hnan discovercd an analogy between this parasite
and the trypana ome of the rat In 1903 Donovan discovered the same

*Trench Le hman ose vi cerale Gernan Vaszerale et I man ase
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parasites m the splenic smears of sufferers of the same fever Lay ertn and
Mesmi mterpreted the p aeasites of Donos an’s preparations as piroplasman
(Prroplasma donovam) while Ro~s conadered them to belong fo = new
genus of Sporozon Letshmania donoram { November 1903)

These round or ov 1l parasites measure 2-4 microns They posse s 4
nucleus, & rodlthe hinetoplast and often 2 very thin residue of flagellun:
jomng the hinetopliwst {o the edge of the cytoplasm In mieroscopie see
tions the Leishmania present themselves n groups mside the cells, par
ticulardy m the macrophages In smears they often become extracellular
and then thetr orgamzation 1s much more (learly revealed

In 1904 Rogers m India obtumned the culture of Lewshmama donoram
and demonstrated at the same tune that the parasite was a flagellate
belonging to the family Trypunosomidae Inoculating the product of
splenic puncture from a cace of Kaln-azar into « eulture medium (eitrated
saline, between 20 and 22 C) he obtamed after three days numerous
elongated flagellates of the Leptomonas type with an anteror fagelum
and kinetoplast

There 15 no difficulty mn the culture of Leishmama, m the absence of
barterial contamination, on titrated bioed or on the blood medwum called
Novy Neal Nicolle {(“N'N N ), cven better on glucose “N NN " (Nol
ler} Ascorbie acid, hematine, and an unhnown tactor present 1 the serum
are indispensable to the growth of the Lewshmanta m cultures They suc
eeed equally well on embryonated ehuch eggs

The two species Lewshmania infantum and Lewshmama chagast, which
appear respectnely m the Mediterranean aren and Braazil, as well as the
speates Lewshmama camnum of the dog are at present considered do
vartetics of the Lewshmama donovam

Man and dog the latter onhy 1 curtam regions (see prophylaus), are
the prineipal rescryvoirs

TRANSMISSION

Transmussion 1s by a small diptert  the Phlebotomus Sereral speexs
mtervene, notably Phlebotomus permeciosus n Italy, P argentipes, 18
India, P chinensis and sergenty, var mongohcus Clnna, P permciosus,
m the Soudan, P antermedius in Brazil

The Phichotomes are small msects with arched thorax and lanceolnted Wm§:
These as well as the feet and the whole body are corered with fong hairs They ﬂéf
able to fly only a shart distance The frmale alone feed on blood ou}l]e?.m:ﬁix ug
upenar, at other times infersor Vertebrate The females dank their il the e] ¢ o
or at mght and are found n daytime 1 darh places Certamn hinds take o; )b "

1 of blood followed by the laymy, of eges and death Other specres =ue ¢

2t eges are lnd 10 ;r;\lﬁ&
re hat

et 1 r farval sheds

mea!
ceveral tmes Javing egas after each meal Long and ot

bout ffty 1n crachs and crevices of damp dark places
:c: days aud live on orgame waste The adults come to hight after fow
and a nymphal stage all this lastmg about a month
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The Lershmaria are transformed i the stomach of the Phlebotomes
mto Leptomonas the multiphvang, foum Tlongated, metacychie shapes e
the walls of the pliaryns and ¢ause 4 blocl ing of the sune (15 1 plaguc
for cortain speetcs of fleas) Iranviniswion to 4 sensitrie man or numal
takes pliee through regurgitation before the bite, 15 the asmration of
blood by the infeeted Phichotomus 1s possible only after the hberation of
the pharynx and the injection of ifeeting T eptomonas forms Phlebotomes
¢ wght 1 houses harboring 4 cnse of haly azar are most frequently m-
fceted Lxpenmmenta) transmisaon succeeds castest with the Chana hmster
{Cricetu’ ts grisens) Tranwms 100 has also been performed recently

i

1

| S - .

Phot R Re dler Tromenl 1a thute Ampnerp "+
(1942) on man by the lite of Phlebotomus aigenfpes proviously mfected
on patients I'robably direet trnsmision also occurs The Leishmama
donoram we found 1n the urme ~tools, wnd nasal muyeus Susreptible
amms (mouse, hamstar monhey) hne been mfected by ingestion of
human products or crushed phiebotomes
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Infection from man to man seems chiefly possible by ntsal mueus
Leishmaun have been found mfeetive after 72 hours m malk and food
Congental transmusston from mother to ehild has been desertbed

PATHOI 0CY

Lershmania are parasyes of the retwwlo-endothelal system and they produce a
hyperplasia of 1ts elements Macro copreally besides cachevin one noties <plegos
megaly often associated with hepatomegaly The wpleen 13 always 3 olyrunous p lo
1000 and even 3000 Gm ) sometimes enormous and soft 1 sente cases and mo ¢ or
lesd fibrous 1n long standing cases with mfarctus and disappearance of the Malpighsan
badies The iver 13 often Inrge congested or fattish The bone martow 15 red even 1
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Crapt 4 Kala azar Small part of the eurve (Col Shortt)

the long bopes under the microscope one obseries the muliipheation o!] the :?lt:;l;
endothela) cefls i the stouses wnd pulps with necrotic foes The hyperp! -151;‘ i
Rupfer cells of the Itver crush the hepatie cells and Jess &1 wlent 15 the multip!
of retienlar cells of the ganghons .
n the hver and more especially in the spleen the cells are erammed mt:z fhnm:og:
1t 18 alo possible to find macrophiges with para ites in ather parts SOL x:aux!es
(intestime boge marrow) and also wn the san m case of nodular lesions Swis
are generaljs evempt from parasites
‘Lsf the mtestnes there exist on the Jevel of pavasitized villoaties small U
whieh secondary mfections ean enlarge

leerationd
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The infilttation obscrved m different organs 1 composed of plasmocytes and
Jymphocvtes No granulocs tes are found and suppuration never occnrs

$YMPTOMATOLOC Y

After an1ll defined and at the same time very vanable incubation (from
several days up to several months), the first stage 1s sometimes acute,
resembling malana, at other times progressive like typhoid fever, or even
very torpid Fever 1s the most econstant symptom durmg the first period of
the diserse It 15 alwiys of considerable duration with intervemng
apyretic periods The fever shows a remittent curve with most typically,
although not always, two ramissions a day The temperature shouid be
taken every three to four hours Functional plicnomena aseociated with
tins .tate arc often discrete and the patrent may move about m spite of
bemg fevensh Adenopathy 1s frequent The subsequent eachectic period
also shows emaciation resorption of the muscles, dry, sealy and dark shin,
and visceral symptorms, a sometimes punful splenomegaly (among chal
dren), hepatomegaly, more rarely aseitis and edema The condition can
be aggravated by stomatitis, noma, dyspepsta, and dysentery whiteh 13
sometimes due to intestinal locahzations of Leishmamas, bub more fre-
quently to added infections (Shigella, Entameba), broncho-pneumonia,
and different hinds of hemorrhage A more or less clearly defined normo-
chrome anemla 1s a constant though not very carly sign of hala-
azar Leuhopcma s partienlarly striking with granulopenia and monocy -
tosis

In kala azar 1 marked reduction of the serum albumin 1s found
together with an mcrease of the euglobuline and an inversion of the albu-
mm globuhn ratio

Infantile Lexhmaniasis also appears as a fever with anemia and
splenomegaly ending n death after about a year

Dervan LEISHMANIASIS

Cutaneous phenomena are obserted occasionally 1n hala «zar, espeetally
one or two years after an apparently successful treatment They start with
small demigmentations of the face, hard to diagnose, for they contamn no
parasites Subsequently firm nonulecrating nodules develop 1 the face,
which can be mistaken for leprosy or aanthoma These nodules contain
parasites

PROGNOSIS
Progno 1s should always be resersed, 1s up to 90 per cent deathis have
occurred Yet there arc comparatinely hght forms Other more serous

febrile cases dechne rapdly 'The usual chrome form ends m denth from
compheations
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DIAGNOSIS

An ewuly climeal thagnous may be difficult Armstrong (1945) has
observed tho cises unong Turapeans where the dice 1ee remauned }itent
for mouths In one of the cascs there w 1s splennmegals Inother Earapeans
m the Mediterranean basi, ceorvieal adenopathy constituted the onk
symptom

The very slight * tovie” character of the foser will attract attention and
will hasten an cx umnition of the bone marrow {Lowe, 1844) The tritd—
prolonged fever, hepatosplenomegaly, wd anemii—should kad to the
dirgnosts, ©» vl a8 the cacheetic state, espeeally with hemorrhage
dysentery ete

Mention bas becn made of 4 remiswon of fever twice a day, but this
symptom 15 neither constint nor contmuous Among di~cases to be con
sidered for dificrentrt diagnosis, malarn should bo quoted, 1wl as
certun forms of tubcrewloss, urypogenetic splenomegalies, .chi-tosom:
asw, hepatu carrhosts, leukenuns, cte

Parasttologre dignosi 3~ e-sentinl, all the more so s the treatment 1
not without nish md would obscure the problem

The parasite 1 made a subject for re.earch

1 In the spleen (Puncture when firm, rather than soft, as the Iatter
18 subject to bleeding ) Fust verifv the cogulibilits of the blead, gre
cdelum wse o fine and dry needle and 4 dry syrnge An o 1tant
frstens dasn the spleen, the needle prerces the abdonunl wall, then dur
g apncy penetrites mto the spleen Rapid suction brings up 4 small
quantity of spleme tissue (Blood 15 not fisorible ) After the puncture
rest m bed compressed bandages and supersision for twents-four hours
are neicited

9 In the lner This 1> 1 loss certun method butb probibly of easwer
acecss Shorth ( 1647), ufter ~everal thousand oy estigitians, considers the
puneture of both 11cera as harmless  (Only applicable to cnlargea Bvers )

3 In the bane marrow {sternum iline erest) This harmless wethod 1?

haming a congstently wider use, and sill probably the the plue ©
viscer i} punctures

4L Inptlzc tymph nodes Very uneertun {relitive scuetty of P"‘thd

5 In cutaneous nodules, or sometimes m apprcnthy heathy shan

so nsal et
q}ﬁ In the blo}od Txammation of the Jeuhoeytie Iayer may be g“‘ Zm;o
The eulture 1s wore eurt un although the deselopment 1 slow {10 te
dg;:o:ggy The test wath formol, without bemng entirely speetfic, ’; :gci;j‘c
Teehme To 1 ce of elear serum 1s added one drop of {“t;‘;? frunty
peginung A white coagulation which turns dim i less th
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minutes 15 considered as characteristic of hala azar (<chistosomiasts may
produce the same appearance, but 15 easy to el te} The gehfications
due to other discases are not opaque The serum deviates the complement
1n the presence of an anticen extracted from acid resist ing baeilh (Witeb-
sh1, Klingenstein, and hubn's antigen) Tubcreulosis and grave leprosy
are causes of error The methad has a 93 to 97 per cent efficiency

TREATMY NT

In 1912 Vianna mtroduced t irtar emetie mto treatment of the American
mmuco cutancous Lewhmamms Caromy and Di Cristina - Italy and,
at about the same time, Rogers and Muir, 1n Indin made u e of the same
substance m kala-az n The tartar emetic 1s prescribed 1n the same way
as for sleeping sichness, while striving to attun a Iarger totad dose (up to
25 Gm) The objections to thiv have already been noted Attention has
been drawn to the frequeney of pneunioma during the treatment Later,
penta alent antimonial dern ates were used  Stibenyl (formula of arsace-
tine where As 1s replaced by Sb), Strbosan (Stibeny) chlorited m meta
position)  both hyve now been abandoned

A costrbosan (diethylamine p amno pheny abinate formula of atoxyl
with an organie base replacing the sothum)

Solustibosan-Stibatine {antumonosodie gluconate)

Stiburce or Ureostibanine (dersiate of p ummno phenylstibmie aad),
cte Thesc dervates having about 30 per cent of pentavalent Sb, are
decrdedly less toxic than the emetic wnd capable of being mjected into
the muscles They are niyturallv more cypensive A lagher total dosnge
should be reached

Neostihosan 8 to 10 mnjcetions (intraycnous or intramuscular)

of 200 to 300 and 450 mg for an aduit
of 200 to 300 mg between 10 and 15 years
of 100 to 200 mg between § and 9 vears
of W IR0 mg betneen 2 wd $vewrs

of 50 t0 100 mg for lc sthan 2 years

Solustibosan  Intrwenous or mtramuscular dasly mjections
Tirt dose 2 to 6 ec according to age

Following do es  double the first dose
Total do e for an adult 100 to 120 cc

According to Tone one should with Solisfibosan Stibattne reach 200
to 240 ce for an adult 150 {o 200 ce for an older einld, wnd 100 to 125 cc
for 1 younir one

In Trance, Penfastib or the 2168 R P (N methylglucamine antymom-
ate with 283 per cent of pentas ent §H) has been used
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“cryptozoites,” parasites without pigment 1 reticulo endothehal cells,
have been brought forward m avian plasmodiums Up to the present, they
have not been very clearly deseribed in the plasmocdwms of monkey and
of man Nevertheless, the latent phise, whieh lasts about 2 week between
the intection of man and the infections state of Ins blood 15 actually
wterpreted not us the time required for the parasttes to have attuned @
sufficient number, but more likely s @ mamfe.tation of an exoery throey tie
cycle

Whatever the case may be the pirasites penetrate after a ecertan
terval of time into the enythrocytes and prepare themselves, from then
on to the schizogony At this stage, the ersthrocyte bursts The “mero-
zottes,” frecd 1n the plasma, penetrate the erythrocytes wd begin anew
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Tio 19 Sranine of £ raien srum
Giemsa stumng of & thiel film 1n 1 heavy infectson with PU faloparum  numerous
small nngs or schizonts and pic cnee of o cluzogony form unusual for #¢ faler
parum in the penphenc blood except i very  evere mfections {coll Tropical Tnst;
tute, Antwerp)

the asexunl cycle The hbaation of the merozoites m the plasma arts hhe
an mpection of foreign protems and provol es the fever The time which
separates two schizogontes bung canst wt {or o given species {{or mstanee
48 to 72 hours), the mter al between the attachs of fever 1s also regular
(tertian or quartan) With multiple moculitions, csery stran develops
separitely and attichs mw bhe wregular and dasly (quotidian)  After
2 vanable fime of repeated selnzogomes certyn parasites differentiate m
sexual forms whieh attam therr full dovelopment after 4 few dagys The
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TRANSMISSION

Human plasmoediums e transmitted by Anopleles {Culicidae} mos
quitocs wlieh are reeognizable by the fet th, placed on 1 wall, the hne
of the body genuidly slopes forward obbquels 4t 45° and 15 not paratiel
as with other mosquitoes Their wings e generally spotted ard pulpae of
the females atc as long ns the probosess The males, which are to b
recognized by their plumous antennag, do not hve on blood and are con
sequently not transmutiers of maluin The speers determination s done
on eggs, I, pupag, and adults Daumination of the cggs 15 often
mdwpensable m order to determme the different v weties withm the
~peeies Atter one or two blood meals, the fomale Anopheles lavs her egg

Do Y
separate nd provided wath lateral fioaters, on the surinee of nater orm

T 22 Rucow Pror o ANOIHMELES &P
Phot B Re eder Tropns) Insistule Antwerp

dwmp places After one or three dayg, larvae e patehed wiaeh w w(l’(gr’
fifteen dayvs, uter fow moulds, we trmsformed nto pupat These, & t
no or thiee days (sometines very much longer), gyve bith to the {lmﬂi
ar nanted wseed A totd of from ten to thents diys s requured 1n faul
able weather to ensure the met imorphosts

About sixty ~puaes of Anopheles {umong nearls tho hundred &:;\:l‘:‘::
speeies) hne been reeognuzed s trnsmativs of humin pl'iﬂ:é) {10 )
(vapermental or natur s} nfcetions) Only o fon have yet px;o;hd e
qmport st yectors especially those n ho Wt man {anthropoph!
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frequently thn sumals {(zoophilie, and more mside houses {endophaln )
thn outaide {ezophibie} But the epaerts of trw matting mal ey depends
on mnumer bl Dictors the study of winch i fu from completed Preer ¢
obwervations of the cthology (scwsonal varnton |, thoht ringe, nrture of
breeding places, length of hfe, biting habste etc ) ot the different speeres
of Anopheles, those of the numerous 3 incties within each species (some
1eting 1~ veetors ind others noty those abso of every species or vanety m
different regions (vectors imited m g eographic distnbutiond o well
precise biochemteal re exrch will help to thron much hght on facts which
are <bill obseurc
The folloning 1s 4 list of the most unportant Anopheles hnown as veu

tors of human milwna

Turope 1 wnaculipe anys (diffcrent biotypes 1 different regtons)

quadrnmaclal ¢

A
North America i macubyenmes ra fiecharn
4

i {(Canbbean arshipelago)

South Amera A gaml e (ntroduced m 1930 1 Brazl)
P cudopunctipennt (Mewico and Centrel  tmerma Andes
rrgxon fron Colombia to Argentnn)}

A multicolor (North Afriea)
A funcstus

gambe

mouchrts

pharoensts

nh

Afnica

B R e

enbetfacies (Ceylon)

stephens: (Bowbat)

¢
A Dbellator {Trinnlad)
Central and 1 darlingt (Gusane Brazt Vencruel)
Tedia {

cuhr:/aczrs (Burma)

A hgreanus anenses (Clina Japan)

1 macufatys (Malya and Jny
Far Tast A moumn (Phalippsnes)

1 wut petus (Java)

undareus {Sumatra)
Australis and A bancrof
Paeific Islands A pmetulatas

The geopraplye ¢ tmbution mdreated within parentheses are tho e
where the quoted Aanpheles plays 4 pirtieularly smportant part This
varms from one region to another Tor instanee A psendopunctipenms
1> & much more 1mportant vector 1 North Argentina than m Meieo, and
while 4 macudatus 15 the most feared m Malava 4 mwmomu, w5 much
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more mportant vector m the Philippmes A change n Joeal conditions
ean alwo favar the descJopment of a less mportant speeres 1nd render i
very dangerous {epidemic m Sumatey transmitted by 4 hyreanus as the
result of extenston of ricefields after the w i)

Malana ean spread only through Anopleles vectors (definite bosts)
miected on human beings who carry ripe gunctocytes 1 therr cureulating
blood (antermedinte hosts) It his been deternuned that the Anepheles
become snfected only under certun conditions Furst of all, 2 certam num-
ber of gamctocytes, varying ccording to the Anophles, 1s neessars per
ce of human blood The proportion of male and female gametory fcs and
ther age are equally smportant One esen wonders if the greater part of
the Anopheles are not potential vectors of malaria As a2 matfer of fact,
obsers ations and expertences which have foreed many wnters to exelude
the part played by certamn Anopheles did not take the tbove mentioned
particulariies mto account and did not draw attention to the number of
gametoevies present m infecting blood

The gametocy tes of Plasmodivm attun full matunty only m the stomach of the
Anopheles mosquito (artsfiesally also m viiro an the hiood as first obeersed bv
Laveran) The microgrmetocy te becomes round and on s surface six microgameted
of long and flagelated shape onginate (exflagelation) The free them
elies and one of them fertrlizes a macrogametocyte which has al o reached matunty
and transfosmed mio a sphernal macrogamete The Jatter changes into a zygote
calted oohinete because 1t 19 immediately prosided with independent mosvements
The oohinele moses about 1n between cells of the stomach of the mosquite ystil st
stops under the coelomic membrane of this organ The nucleus then disides rapidly
and the ¢y toplasm sphity mside the membrane of the ockinete The latter grons soi
becomes 3 sporowyst erammed with sporozoites and spurting out on the surface of
the stomach The sporocs sts burst and hberate the sporozortes i the ceelomic cavily
The sporozottes long and extremely mobile, acenmulate electively m the salnare
glands of the Anopheles from where thes are injected during the bite by the thin
venemo ~alivary durt of the hypopharynx The duration of the cyele i the Anopheles
vartes greatly according to the temperature god the degree of humsdity 1 the s
In optimal conditions (from 20 to 27 C and from 50 to 75 per cent hunudity ) tte
cycle 13 arcomphshed m eight t0 ten days The length of the cycle 1antey for the
taree sprews of human malana  at 20 C 1t 1 shortest for teraz and lougest for
malarae There s} o exst speetfic differences 1 the dispostiton of pots of pugment on
young oocysts and in the size of sporocysts

Congemtal transmission through the placenta may oceur This has 1;&’;
abserved 1 cases where the tr on by Anopheles could be evclude
for mstance 1 Europe during the wnter, and espeerally with P1 neat In
the endumic ares, howcver, wnong natres who acquire premuaiton i
adulthood, congenital transmmssion seems very rare 1n spite of the ;bun:x
dance of Pl jalcparum 1 the placenta {Blacklock and Gordun;x 13:;
Leone, Van den Branden and Henry at Leopoldsilie, Clarh in Fanams,
Garhpam i Kenya )
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such 1t may possiblv be a serious ty pe of malana, 1, any rite when due to
Pl falerparum which mught gre a permeious mfection There 1 3 Jess
favorable response to treatment The parasites ire not iw1vs numerous
n the perspheral blood and the chnieal diagnosis often mustikes 1t for
mflucnza, ty phoid fever, or memingitis Subjects who make use of chemieal
prophyinas often eseape Vs first 1nvaston and 1ater show sharp attacks
Thus 15 also the case with late relapses Primary malaria 1s possible only
1 <ubjeets who e new for the parasite species Dven other strams of the
same specles will not result mn the reappearance of this chmeal aspeet, but
simply of typreal utacks

General symptomatology of malaria might be divided mto (A) par
osysmal symptoms (rither improperly named acute malarta), and (B)
chrome symptoms of blood and visceral alterations
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Cuarr § Bemgn tertran in malann therapy (Dr Rodhain)

(4) Paroxysmal Symptoms

These are es<entially fever and the discomfort resulting from 1t In the
most typical cases, mostly due to the lirge paristes (Pl vnaz a]il:l
malarae), the fever 13 characterized by mtermittent and persodie attad :
appearmg diurnally (10-16 hours) and lasting <1 to tw enty -four }iour2
These attachs have very marhed phases (1) shivermg, cvanosis (3/ 'g)
bours), (2) heat (5-10 hours) with dry shin, faeral congestion,

ens¢ sudation (1-3 hours)
mEI‘Ez assocmted(dmcomforts are commonplace headarche, Alment ;r‘c :‘l"
tovie vomrtmg, psychonervous exertement or depression The c!i\cu :tq‘rt
shows tachyeardin, merease of arterial pressure x;)hcu axgeucttac ’

ssing systolie murmus The spleme regon may de p
pﬂl{s;gir?mg periodictty, one distinguishes (1) quotidian fev cr,h:“igfllr’s
four hours between each attickh, (2) tertian fever, forty etlgecn o
betwecen each attach, (3) quartan fever, seventy tno hours be:“h‘mgomc
attach The nterval of forty eight hours corresponds with the sel
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temperature 1s high but the general state of health 15 ordmarily good and
the evolution farly mid Herpes labalis 15 frequent Attacks are some
times repeated 10-20-30 times during the months tollowang the onset
After that there are fewer rel ipses for seyeral months, before agam hecom
g more frequent about the eighth or tenth month after mfection

A spontaneous cure 1s sometimes observed after a year and 1s more
generally seen two or three years afterwards If the subjeet 15 treated,
relapses are very irregular, but are mct 1 most cases

Pl ovale fecton Tt produces fairly similar attacks According to
Muhlens they show a tendeney to appear toward mght,

QUARTAN FEVER

It often starts with 1solated attacks which sometimes go on for a con
siderable length of tune They have the “tower” form Shucning 1s very
mtense nd prolonged, the temperature very high Nephntis may comph
cate the generally rather mild ey olution

TROPICAL FEVER

Pl falciparim frequently produces at the onset a fever of the confuous
or subcontmuous type, “primary malara” of French obeersers, “acclima
tization fever” of old colomals Subsequently the attachs sometimes show
less clearly defined phases than those caused by other parases feeble
shivering, shght sudation They have a more pronounced evolution,

39l |
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Cuart 7 Pl malapae wath quartian fever (Dr Rodhmn)

“plateau,” with sometimes o pseudoenias, and they can spread outn;‘tl
twenty or twenty-four hours It 1s concen able, if the temperatur: !scapc
taken frequently (cvery four hours), that & short remission mgh tesuum
unnotieed, and that one could be melined to cxaggerate the ton u:‘ i
character of the fever eurve The toxi infectious phenomena arde o
marked and hie 1s directly threatened If the disease1s allowed to deveioP,
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MASKED MALARIA

Toe d ssmprtome (neunigs, efe ) ar ool anes
il ete 5 e here ob cned Thes are atinbuted,
trvels, to the maliwnl ifeetrion
ovvamal evolution)

The loeal symptoms are of » rather dubtous orgn Even the aclion of
qumme ~hould be intcrpreted with eare The general svinptoms arc thee
of 1 chrome evolution without much fcver snd they may lead to vy
~evere aeeadents (hemoclobimursa) Parasites are cometimes found 1 th
blood of Europeans who complun of no fever

ekt to the-e mnor form-, febn'e mafara alvo pre ents very seven
clmueal tupes Their cxeeptional gravity 15 due «ometmes to the mter ty
of the mfcetian, the patient duing 1 a few dn- time from tou mfectsor
wd (hustion (pernicionit 1 subcontimun of Marehafy a) Otier e
torms Are rdated to visceral locvbizations due to the Sach fhot th
~cluzogons of PI falesparion oeeur~ m the caplanes o the e
urgin Voculir hd consequenthy viseersl, troubles re ult from th
pathaloge eondition wnd are responsible for the pernicious {senu <tnetod
wtachs (permicronta comutats of Marcht fasva)

Pl falewparum 1~ ¢-peanily responaable for theee two <esere forms of
malin Reeenthy  howeves, lethal cerebral forms have been ob erved
with Pl tiraxr m Rusan

(e, dgetne
more or lev poy
(antceedents, Teponse o quinme por
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para thised globules reaches b per cent fhe prescnce of dnvision forres of
Pl falapmwnm m paspher d blood mmplics o severe prognow  Sceonddly
comes the fact of the frequeney i this micetion of elumps of parasitised
erythiecvtes wdhening to the moer wall of the cypillaies nd ewsing
loel toute or etteulstory lestons, which have been particularly noted
the brun  obstiuetion ind shight hemorrhage of the ¢ ynlinries, slteration
of the newmone  prokferation of neurogha ecdlular mfiltration producia,
«mall glione cnchyvmatous nodules {Dureh s malariad 41 wulema) te be
found ¢ pecitts m the ninte mattar Ity quite possible that durng the
ecrebril attick 4 congestrie and merohemorrhagie spect may bLe noted
whiels resembles the encephlitic appearance of differcnt micetions Cer
tain Fiench wrsters bave obeerved v marhed hypertrotemin m the course
of cerubral attachs
¢ toucal Tupes of Pormewus Attacks  The most fiequent 15 the coma
tosc caehral attch somctmes hyvperpyrefic or on the contiary, with a
rehitively low tunporture At the start the appearance 1s that of « com
mon mahwn sttid but torpor devdlops rimdly and were s untal it
riaches 1stte of coma Cirenlatory adynunia ets mand the patient may
die m 3 fon hours or an one o1 8o dws The prognoss of this form 1s
averr The differentny diagnosss 15 difficult w1th inteetious febrile comas
{ wteer lents  eliractensties) and with heat strole Happily blood
vunmation provides defimie diagno 55 m most ewses Howaver, fatal
ey es have beer reported whare cercbral capiflaries only contamd para~
ates (Rabhn 19453
\ttachs with Delrum  som tunes aceamp aned by wggee nenre 5 The
Amch  met with wong Ml ans s farly often 4 psyolie 1cetion ta
malir but myy as v el be devosd of mfcction b
Attac? with Comulsions  memmnstie «r eclamptic fits munly ob erved
among claldren
Pormaou. Algd Forms  usuatly with fuw shin tomperature ad tond
enty to collapse {vhoek} The <ymptows chearved m the € cses ue
attributed to the locahiz iton of the pirasites m ¥ anous viscery particu
iarly abdominal one~ Chinteally they may re emble cholert {diarrhea
with debydration and collapse)  dveentery (blood stamed <tool) o
everil thdomma enndstions w nrinting urgery
{he porwates black the capillanes of the i1l 1w they do thowe of the
bramn It s ore wion iy been pe sible te fimd the parasates m the bloed
of the taols Fhis dyveentcrie form cons to be mac rommon tha the
eholensform cne Needle s to 2y the <t ggno ™ mi t elnamate the poss
bility of eholira 2nd baadlary or amecbic dy entery <upenmposcd on
mnbirn
some rare fors wust still be noted  homorrhagie, anginal (~mulating

e e

IR hai kit~



102 DISEASES OF THE WARM CLIMATES

angor pectorns, and due, no doubt, to the localization of parasttes 1n the
vesstls of the myoeardum), ind dinphoretie ones (with excessiye suda
tion and colfapse}

Pneumomas and broncho-pneumonta, determned by the localization of
the parasites have been obsersed alvo These diagnoses must, of course, be
well ascertuned the coewstence of angina pectoris or pneumonia, “'m;
malaria as an independent disease, 15 possible The human mind 15 only too
prone to rely on appeirances and fasten on the easy solution Hounever,
such eases exast, especially, 3t scems among seriously infected and over
tired soldiers during both World Wars A speaific treatment must be
devised 1n time and carned out with energy

Seyfarth used to mast on the vascular chracter of this mfection and
to distinguish the following as causes of de sth, nearly always attnbutable
to Pl falewparum

1 Septicemic forms (30 per cent of deaths)

2 Cerebral forms (55 per cent Tlicse forms correspond to the per
nicous attachs with capillary and perieapllary lesions i the bran

3 Cardiac forms (14 per cent Algid forms with paracites acting as
emboli 1n the coronary system )

4 Renal forms (1 per cent Nephntis )

It will be noticed that blackwater fes cr 1s not ineluded m this series

(B) Constant Symptoms and Lesnwons

1 The Blood Red Corpuscles Anerua never fails to be present, the
patient may lose more than & mtlion R B C per cu mm 10 the course
of an attack The anema remams moderate m bempn cases

The anerun 1s of the normo- or hypochromie type, with signs of regen
erstion, particularly reticulncytoss The alterations due to the puasttes
{Schufiner’s Maurer's dots )are characteristic of the infeetion

Leuhocytes At the beginming of an attack, there 15 8 polymorpho
aucle ir leuhoey tosis with shift to the left At the end of the attach, there
15 neutropemia and monocytosis  The latter 1s charvetenstic of the
apyrevial intervals 1n chronic malaria, which should then be suspected
{Over 15 per cent manocy tes ) 1 cuhocytes 10 1ded with pigment are rir¢
but pathognomonie

Plasma Hyperbilirubinerain 1s about the onlv feature reported The
Bordet-Was-ermann, hahn reactions, ete, may be positive during an
attach 1n nonsyphalitic pattents They are not positive 1n eases of Iatent
or verv chron ¢ malaria (adult natrves), or after treatment (negativation

after three or four weehs)
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Pigments The blach pigment or hemozomn® whieh resulls from the
plasmodial attach on hamoglobw, 1> really hematin This substance 15
practically msoluble, except w concentrated alhah or aqueous wnmonium
sulphide It does mot give the Prussan blue reaction, though iron 15
present 1 4 concealed form Hemozom 1s seen 1n the bloud monosytes, but

.-

Fic 23 “Heawrry CILeres WITH SPLENOMECILY anD ABDOMINAL
Divaration: Coneo
Phot L van den Burghe

even mor tn the fived reticulo-endothchial e, and partieularly in those
of the hiver and espeesilly of the spleen This compound s probably
sumtlar to the black pigment wiich accumulates m the hupffer cells mn
«ntero-hepatie forms of sclustosomasts The repartition of this insoluble
pigment 15 comp wable to the phagoeytosis of India ik 1njected miry
venoushy Hemosidurin wiich 1 an ochre nonspuerfie pigment, 15 found
durng, most hemoly tie processes sn varous types of cells, meluding the

*The word melatin must be used for cutaneous pigment only
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liver and kidney epithelium Tt gives the Prussian blue reaction The black
prgment 15 responsible for the slaty grcy coloration of 1arous organs n
chrome malana (bram, spleen) The muddy complevion of the chrome
ease of malaria 1s due to a miture of nemia and shin Pigmentation

2 The Spleen From the first acute attack, 1t 1s congested, sometymes
tender, wnd percussion may show transitory merease m size

Among contemporary colomals, apart from unfas orable cireumstances
(war, ete ), therapeutic measures are wsually effieacions angd plenomegaly
does not duvelop to any great degree It may be otherwise among wite
chuldren whose paludism s neglected and who show splemc renctions mare
castly The same thing happens among the “poor whites " Splenomegaly
can be observed mare clearly vmong native cluldren whose disease follons
its cowse unmodified, or nearly unmodified by treatment The spleme
mdex 1s the easiest eriterion of the degree of malariiin ategion Tt s, how
cver, alwayvs inferior to the parasite mdex (obtuned from the study of
thich films) It must be pomnted out that there are other cavces of
splenomegaly, but some are 1ather rare and others mainly affect adults
{ Leukemias, Hodghin’s disease, selustosom s, ete )

Schuffner uses the following clagsifieation 4 line 15 drawn along the
Yeft costal arch, and 2 second hine parallel to the first 1s traced from the
umbilicus, these two hines are bisected by 4 third passing through the
apex of the spleen Tins third hine 15 divided mto 4 equal segments thus
cving the spleme sizes a< 1, 2, 8, 4 The extenswon of this Ime from the
fevel of the umbilicus to that of the pubss 1s also divided mn 4, gnang the
sizes 5, 6 7, 8 Therc 15 2 spontaneous trend toward resolution of thi
splenomegaly The mdex among natise adults 1s much mfenor to the rate
among chuldren *

Chntcally, 1t 15 not very tmport wit, though cases of traumastic 01 even
spontaneous rupture of the spleen hase been aecasionally recorded, munly
with PL mvar Displacement or deviition of the stomach aad colon hie
also been observed The splegn plavs a considernble part i the defence

Add the number of

*The tndex of Rows 12 often u ed with only four grades A e o

aphied splerns of each rategory and multiply by the nu
xl%x?lcégb;; 2))& nllaxmber of plenomegtlic subjects For example

-10 sub)]QcLi

30
I
180 70=257

tabh hed then

Ihe volume of the splecn inercases untid the mmumty 1 well e b etection

deerea ex together with the number of pirwsites At the beginmpg o
the parasites are scarce with a normal syleen
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presents - erythroblastie appevrance wnd pigment. deposits
phenomcna mught be obsers ed 1n eachectic cases

6 Lungs The eustence of real pneumopaludism 1s 1 Little doubtfs)
Small local lesions due to “parasitic thrombosis” of capillaries have been
abserved, however

7  Heart The same pathogenie mechamsm has been shown to be at
worh  paching of the vessels with parasites and myocardits, fatty degen
eration, small subendocardial hemorrhages, and flabby and dilated musele
wall Chmeally, eardiae dilatation and hvpotension may be present At
the begnming of the attachs, at the shivering stage, the tension 15 rused

8 Suprarenals The iccumulation of parasites 1 this organ and the
resulting local disturbances have been given as explination of adyname
attachs, and prturtary localization ns an ntersemng causce m “mafaral
hypoglycemia

9 HRadneys Febnile albummuria, though scen 1n tropieal fovers, re
mams unimportant Urobthnuris 1s the rule, and its absence 1s 4 good «ign
of cure SBome authors state that a hemoglobinuna, detectable only by
chemical methods, often exists 1 tertian malarna It would be interesting
to verrfy thus fact Chlonde ehmmnation dimmshes during an attack, but
returns when 1t ceases Renal lesions are uncommon, except, perhaps, in
cases of quartan fever, where ipoid nephrosis with some alteration of the
glomerul may be observed

10 Bramm We have already mentioned permicious attacks, i partie
ular cerebral ones We also noted the considerable vanety of its man
festations, the most common being somnolence or pyrexial malartal coma
Neck ngdity and mental confusion are also common These aceidents
often have an abrupt onset 4nd a rapid evolution, henee the importance
of prompt diagnoss and treatment Indeed, the mortality 1s appreciable
Titz Hegh and colleagues m Tndin report, 140 cerchral coses aver o total
of 6,000 cases (re, 23 per tent) The mortality among these cerebral
cases was 5 per cent 1 a group placed m {avorable circumstances and
33 per cent m another We have already stated that the tracapiilary
conglomeration of parasites (which 15 not confined to the bram, but more
dangerous 1 s effects 1t that level) determines the cerebral mamfesta
tions which oceur, possibly through the wmtermediary of local cireulatory
disturbances (pseudo-thrombosis by parasitised globules}

Macroscopically, the brain presents a slaty grey appearance the gr‘ely
matter, with normally eolored white matter Petechine are found 1in tﬂ:
white matter, whether subcortical or ather, and including the mtern:

the cerebellum

cﬂgs;',l:;uas:gpwm;, we see pericapillary hemorrhages, smail l\femorr‘:lli:‘(,:;i
and necrotic malarial granulomata with ghal cells around the foer (

£

Aplastic



GENERAL INFECTIONS 107

must be diftcrentiated from the foet of different forms of encephalitis by
the presence of parasites or pigment)

Apart from scute perntcious atfachs, a number of psychic and nersous
disturbanees, whooe relation to malana 1s 1l established, have been de
seribed as sequelac of paludian One must also remember the psychosis due
to atabrn Tlus, together wath an erroneous positive Bordet-W assermann
reaction, might mduce the wrony diagnosis of general paralysis {Allen,
1944}

11 Other Ponts One should mterprct with prudence awablyopa,
auditive troubles exanthemat, ete Herpetie heratitic, as well as herpes,
might be more frequent among patients suffering from malana Lewny
{1945} desersbed 1 malarial papillitis

12 Placenta The placenta 5s alw 1ys very nieh mn parasites (Pl faler-
parum) owmng toits slow circulation Relapses are common among preg
nant or rieently delivered women Transplacental transmission, on the
contrary, 13 uncommon It probably denotes the presence of loeal lesions
It 1s seen, above all, among subjects without premumtion, and more
espeenilly in P! vivar snfuetions Abortion 1s a possible complieation
Blachloeh and Gordon believe that mntunse placental infectson may be a

eause of stillbirths (one should howeter, consider the possibility of sickle
cell anerma)

CHroNC MaLARIA

Malara 15 alwnys chromie However, we rofer here to cases where
pyrevia 18 not very notieable but v here anemua, splenomegaly, digestive
troubles, and disturbanees of general health oecur, and which produce a
muddy compleston in white people

This state culminates i “malanial eachewia,’ but other factors asso
enmted nith eachexia must be elunmated, as they are often more potent
worms, hala azar, fammne, ete We have here the picture of all great
cachexizs  anemia, wasting {general and muscular), edemas, cardiac
disturbances and hemorrhage, more particularly of the rcting, ete

In young patients, nfantihsm due to malaria may be observed at least
1 the white race

Organic Sequelae  Most experts admit that malana can be cyred with
out lesv ing any noticeable sequelae One must think twice before attnbut~
g to thns ctiology such conditauns as hepaite errrhows, aortitis, nephritis,
cfe

The Belgian seale of ndemmty for disablement admits from 20 to 100
per cent disablement subjeet to revtew within legalls preseribed periods
The natnes of the Congo, after fifteen yers of almost continuous infee-
tinn, appear to be 1 good physiologic tate Some authorsties, howeser,
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believe that the reticulo-endothelal system becomes exhausted, a {)
which would explamn patients’ poor reuistance to other mfections

EVOITUTION AND PROGAGSIS

When remfection occurs, the course of the disease may be mdefir
prolonged and many natives remain infected throughout therr Ine
any case, fairly active mfection among them lasts from ten to f
yewrs On the other hand, a4 pattent who 1s not remfected gets nd o
disease, with or without therapy, within one to two years for Pl fal.
rum, within two to four years for P v az, and <ometimes withm an
longer lapse of time for P! malareae, from ten to tuenty years (Ba
ncll) and even fwenty-one vears (Shute)

These occastonnl cascs of reported delayed relapse must be put tc
test of eareful microscopic exammation It his been sud that longstan
cases of malia are easily subject, when 2 cold 1s caught, to pse
pyresial attachs whose char icter 15 mostly subjectiie

The prognosts depends on the type of mfeetton It 1s favorable in
seasons and arens when and where P! wiazx or malariae are the only
hnown These forms can produce cachesia but are only exception
responsible for pernicious ittacks or hemoglobinuria

1t 18 serous m regrone where Pl faleiparum predommates In this
vartous social factors are impoitant, and the sertousness of the progr
decreases, 1n fact, with the advent of crvihization In the Congo, Euror
mortahity has been mfluenced to 4 very lngh extent by chemteal prog
Jawus and better therapeutic measures Malia remewuns, however,
great, cause of morbidity and mortality (or repatriation) among, the
population of many colomes Among Negroes, the prognosis 1» more
certam It seems, however, that, erther directly or mdirectly, becaus
prepares the ground for other mfectrons, malaria 1s one of the import
cwsts of mortality among native children Blachwater fever and
miclous attechs remun scrious complieations (20 per cent case I

I
t"Z\Ezyn)nber of Parasttes and Prognosis The following results mfe‘
tamed from obseryations mide m the Malay stites, over 3 total of
untreated cases 075 cases who had less than 100,000 parasites ft’”
mm * showed 2 deaths, 75 cases who had more then 100,000 Y‘m:“s’:f
cu mm showed 11 deaths, eases who had mote than 250,000 paris! M
eu mun T showed 20 pex eent of the mort ity c1ses who 11'1(1[1;““&
500,000 parasites per cu mm showed 63 per cent of the mort ity

—_
*2 r cent of the ery throcy tes on 4 000000 per cu mm
1 gg:r cSnt of the o1\ throcytes on 4 000,000 per cu mm
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IMMUNITY VMALARIA AMONG NATIVES

Ou knowledge of immumty to malana is based on a wide and vared
seres of ob ervations The examples found among old eolont ils arc nstrue
tive 1m this regard their history usually meluded an “acchimatization
fever” (primary remittent malaria) then relapses, and eventually after
two to three vewrs one or several attacks of hemoglobinuria But after
that, 1f by any chance the patient were not dead (the annual mortalhty
reached 80 or 90 per thousand), he showed a certan amount of resistance,
but only up to 1 pomnt His relapses might just as well have been exoge
nous {different strains or epeeies) as endogenous m ongin The subject’s
resistance was due perhaps to greater carefulness, born of experience, but
also, no doubt to 1 certain amount of ymmunity Simular facts are
gathered from the obscrvation of natives (especially African) The new-
born 1s usually healthy at brrth but becomes mfceted sooner or later, the
lapse of time dcpending on the local density of the Anopheles Accordmg
to Van Nitsen’s obseryations m the Katanga, the beginning of the mfec-
tion would be unobtrusive i 74 per cent of cases This might indicate a
passrie type of immumty of miternal origm Scon, rcpeated nfections
occur whether of the same or of other species Howetver, mn the e cases
of double mfection Pl 2waz and Pl malarge are the first to disap
pear and Pl feleiparum predommates The parasite rite (calculated
from the number of per ons showing parates m their peripheral blood)
reaches 1 maximum witlun a period which 3 aries with the arca, usually
between two wnd five years It then decreases with age, at the same time
s the parasites decrease mn number As Schwetz pomted out, wound two
or three years of age the figures for positive results are approuimatelv
equal to one another, whether obtamed by the thick drop or the thin
smear method On the contrary, a few years Iater a thin film often gives a
negative result while the corresponcing thick drop shows scanty para
sites The chinieal mamfestations follow a parallel trend  severe up to five
vears, and even farly frequently fital they become more bemign wath age
The adult no longer exinbits climeal symptoms but does not get any
further than 4 state of ¢ premunition,” or better of toleianee, rather than
of true 1immumty It must still be ponted out that this immumty 1s 2t
first “antitonic’ rither than ntiparasitic Negro children may harbor 2
constderable number of parasites winle remunmg apparently fever free
The same thing can be observed wong Turopeans In the early stages of

wirfieinlly mduced PEovaaz mfeetion, when the fover 1s still 1emittent,
Swellen,iebel and de Buek plice the py rogenie hmit between 100 and 900*
parasites per cu mm, wlule this figure becomes 4,000 to 12 000 when the

* Much lower figures ale aceepted ag low as 10 per eu mm
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believe that the reticulo endothelal system becomes exhausted, 4 theory
which would explun patients’ poor re<istance to other infections

EVOIUTION AND PROGAOSIS

‘When reinfection oceurs, the course of the disease may be mdefimiely
prolonged and many natives remam infected throughout therr lves In
any case, farly active infection among them lasts from ten to fifteen
vears On the other hand, a patient who 13 not remfected gets rid of the
disease, with or without therapy, within one to two years for Pl falepa
rum, within two to four years for PL mvaz and sometunes v ithun an wen
langer lapse of time for P! malariae, from ten to twenty years (Bastia
ncdl) and even twenty-one years (Shute)

Thee occasional eases of reported delayed 1elapse must be put to the
test of eareful microscopte ex umnation It has heen sard that longstanding
cases of malana are easily subject, when a cold 15 ¢aught, to peeudo
pyreatal attachs whose character 1s mostly subjective

The prognosis depends on the type of micction It 1s favorable m the
seasons and wrers when and where Pl viwvar or malarae are the only ones
known These forms can produce cachexia but are only evceptionally
responsible for pernicious attacks or hemoglobinuria

Tt 15 serious 1n regions where Pl faleiparum predommates In this case
+ artous soctal factors are important, and the seriousness of the prognosis
decreases, 1n fact, with the advent of envilization In the Congo, European
mortality has been mfluenced to 1 very high extent by chemteal prophy
Jaxis and better therapeutie measures Malaa remains, however, the
great cause of morbidity and mortahity (or repatriation) unong the white
population of mny colonies Among Negroces, the prognosts 1> more unt
certain It seems, however, that, either directly or indirectly, because ¥
prepares the ground for other mfcetions, malaria 18 one of the mportant
eusts of mortality among native children Blachwater fever and per
niclous attaehs reman seizous complieations (25 per cent case mor
taility
Z\’w)nber of Parasites and Prognoas The folloning results “crl; ‘l;b(]
tamed from obsert ations made 1 the Malay states, over a total o cizz
untreated cases 675 cases who had less than 100,000 parasites x:cl' .
mm * showed 2 deaths 75 cases who had more than 100,000 I""":‘tos I:cr
cu mm showed 11 deaths, ¢ases who had more than 250,000 pur ‘:’ﬂ:m
u mmt <howed 20 per cent of the mortality, eases who h \td]‘l"t‘(:f
500,000 pa1isites per e mm showed 63 per cent of the mortality

———
%25 per cent of the ers throcy tes on 4 000 000 per eu mm
t 6 ger cent of the ery throcytes on 4000000 pur e mm
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believe that the reticulo-endothclial system becomes exhausted, a theort
which would explun patients’ poor ressstance to other mfections

EVOLUTION AND PROCNOSIS

When remfection occurs, the course of the discase may be mdefinttels
prolonged and many natives remam infected throughout therr Ines In
any case, farly active mfection among them lasts from ten to fifteen
vears On the other hand, a patient who 15 not remfected gots nid of the
diseqse, with or without therapy, withn one to two years for PI faleipa
1um, withm two to four years for Pl mzaz, and sometimes withm n even
longer lapse of time for Pl malarae, fiom ten to twenty years (Bastia
nclhi) and even twenty-~one years {Shute)

These aceastonal enses of reported delayed relapse must be put fo the
test of careful microscopre exmmnation It has been sud that longstanding
cases of malarny are easily subject, when 1 cold 15 ¢ mught, to pseudo
pyresal attachs whose character 1s mostly subjectin e

The prognosis depends on the type of mnfcetron It 1s favorable m the
seasons and areas when and whete Pl vivaz or maleriae are the only ones
known These forms can produce cachewin but are only exceptronally
responsible for pernicious attacks or hemoglobinuria

1t 15 sersous m regions where Pl faluparum predommates In this case
various social factors are important, and the seriousness of the prognoss
decreses, in fact, with the advent of en thzation In the Congo, European
mortahity has been nfluenced to & very ugh evtent by chemical prophy
Invs and better therapeutic measures Malara remains, however, the
great catse of morbdity and mortality (or repatniation) among the white
population of many colontes Among Negroes, the prognosis 15 more un
certun It scems, howeser, that, exther dircetly or mdirectly, beeause it
prepares the ground tor other mfectrons, malana 1s one of the important
causes of mortality unong native children Blackw ter fever and per
nterous attachs remain setious compheations (Zo per cent ¢ase mor
taht;

Nza)nber of Parasites and Prognosis The following results were ?b()
tained from obsersations made m the Malay states, over & total of 70
untreated cises 675 cases who had less than 100,000 parasites per c:r
mm * showed 2 deaths, 75 ¢ases who had more than 100,000 parates p .
cu mm showed 11 deaths, eses who had more thn 250,000 p“%nezf;
cu mm t showed 20 per cent of the mortahty , cases who h “iI“(“W
500,000 parasites per cu mm showed 63 per cent of the mortality

#9 5 per cent of the ers throcy tes on 4 000 600 per cu mm
t 6 ;I;cr cent of the erthrocy tes on 4 000 000 per cu mim
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IUMUNITY MALAPIA AMO™ G NATIVES

Our knosledge of immumty to malana 1> based on a wide and 1 wed
series of ob ervation The ex waples found 1mong old colomals are 1 true-
tive m this regard  ther bistors wwually melunded an “aeelimatization
fever’ {(primary remattent madarny  then rlapses, wnd eventunlly after
two to three years one o everd attacks of hemolobinune Bup after
that f by v chance the patient were not dead (the mnud martahity
rcached 80 ot 90 per thousand) he sho od @ certun imount of resistance
but only up to 1 pamt s relapees might just 1s well have been ¢voge-
nous {different stramns ot spectes) as endogenous m orin The subjects
reststance was due puhaps to gievtor cucetulnuss born of expenience, but
aleo, no doubt to 1 certun amount of immumby  Smular fats an
gathered from tlu obseriation of natrnes {pepecindly Afuewn) The new
born 1s usually healthy 1t birth but beeormes mfected sooner a1 later the
lapse of time ddepending on tl e loeal dunsty of the Anopheles According
to Van Nitcen s obs o131 ibsons 1 the hatanga the beginning of the mfce-
tion would be unobtrusive sn 74 per cent of ¢ases Thas might indieste
pissne type of mmumty of mntanal ongn Soon repeated infections
occur whether of the sume or of other speawes Honever m the o vrees
at double mfcction PE viear and PUomalarnae are the fitst to disap
e and PU faleparum prcdommates The parasite rate (ealeulated
fram the pumber of pat ons shosing parasttes m their persphe o blood)
1ciches 3 monamsn within 1 penod wiaeh vares with the arer waally
hetween two and five ver < It then deeren es 3th age 4t the sume time
> the parasites deerease m number As Seln etz pomnted out iround two
ar thiee yeus of 1,0 the figures for pesitive results are ppronmateh
v to one another, whethar obtuned by the thik drop or the thin

mew method On the contrary 4 fe v yours Inter 3 thin film often gives a
ne.utine result whale the corresponding thiek drop shuws seanty para-
stes The chnic o manitfestations follow 2 partllel trend < ere up to five
vews and even turly frequently fatal they become more bemgn with age
The adult no longer exlnbits ehimies] symptoms but does not get amy
further than 5 tate of ' prumumtion  or brtter of tola wece rather than
of true ymmumty It mu t st} be powntrd out that thn uemunity 1s at
first “antitonie rather than antipara tic Negro chiddion may hrbor o
consuderable number of parasttes while ranunmg apparentls fover frew
The «ame thing ean bo ob ervad among, Turopean In the carly <tages of

wtifianlly mduced P2 oinar mfation whon the fover o st romttent
Swidlengrebd midde Bued phiee the pyrotmie hunt betwecn 100 and 960
pirastes per cu mm while ths figure beeome. 4 000 to 12 000 when the

* Much lower figtires v arcopte] aslew 23 10 p reu mm
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attachs become more typical, 1t varies between 1,000 and 80,000 for
delayed relapses Comparable figures for quartan fever ire smlar 1410
560 parasites/cu mm m the beginning, 1,600 to 12,500 later Bastianclh
mahes the same statement “A fime comes when the fever ceases, there
may be then 500 parasites /eu mm , whereas in the early stages, 10 para
sites were enough to cause fever The patient becomes tolerant as far as
the fever 1s concerned, but keeps the parasites ”

Trials among cases of general paralysis alco showed facts suggesting an
mmunity mechamsm It 1s ohseryed that patients from endemic areas are
difficult to nfect, so much so that other mcthods must, perforce, be used
James and others noted experimentally that a patient allowed to go
through the whole of Ius infection, including the late tenth month relapse,
showed hittle receptnaty to remfection He exhibited a prolonged wncuba
tion period, few pyrevial attacks or even remamed totally unaffected
Protective properties hive been attributed to the serum by Kauders This
immuntiy 1s hmited to the species and even to the strain Working on
general paralytics, Swellengrebel and de Buch found that all Dutch
strans of Pl vwaz are homologous, but that, on the other hand, thev
afford incomplete protection against Madagascar struns, and none at all
agamst Pl malarige Moreoyer, evperzence shows that this immumty 13
also dev eloped by the European m Holland At Y\ ormen eer, there are 180
cases per thousand among children and only 40 among the adults .

The splenic rite lags behind the parasite rate The “endemic” mndex
combines both of these \

Experience acquired by yarious mming companus showed that the
natives from the African high plateaus, when brought to working centers
situated at low levels, develop there a severe type of malarna charactert
1zed by severe forms, pernterous attacks, hemoglobimuria This fact m]\l‘l
be attributed to their lach of premumtion This would tend to prove tha
there 1s no racial immunity factor Lsnfee

Provocatwe Methods The passage from latent to actne malanal i o
tion oceurs 1 various fortuttous circumstances fatigue, exposure 10 ctone,
trauma, Iabor, vacemation, therapeutic use of 914,* cte  Provoca o
methods are sometimes used s diagnostic or therapeutic measures 52. 1
temn shoch, cold showers, and, most efficacious of aff, the wjection o

! tes appear m the blo
mg of adrenlin the spleen contracts and parasites app f hour) The
withw one to two hours (the blood 1s examned every one hal Rl: pion
foregoing must be considered 1f mistakes are to be avorded adeb appro
inters entions, ete , and even more 1f agues are to be prevented by
priate therapy (1e, before an operation or Iaber!

—— ohe o PL falcsparitt

%914 shghtls curative for PI turaz cin on the contrary prod
attack
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DIAGNOSIS

Chmeal thaguoss may be very exwy of tertinn or quarien mtermittence
1s present The characters of eaeh attach may be most suspiesous too
agues developing m the diytune and not w the evemng abrupt onset,
mtense shivermng, very pronounced swdatron, absence of visceral localiza
{ion An mntermittent or marhedly remutfent quotihan fever makes the
diagnosis more dufieult It 1s more particularly rominiscent of deep
abscesses, mnfections of the ltary and wrwary teaects  tubcreulows,
etc Lven more difficult to dingnose are the subcontinuous fevers seen nt
the beginmming of the sliness (mostly w PU falciparum infeetion) Influenza,
dengue, menmgitis are often considered Durteg the erght months of the
campaign m the Solomon Islands, manv cases of “mnshed malaria” were
observed The diagnosis made vamed from angina pectons, coronary
thrombosis, snd paraxysmal tahycardia to virus pneumonma ploursy,
lung abscess, gastric ulcer cholecystiiss, arthritis, menmgitts The shuver-
wg, the mieroscopic exammation, and the results of trestment proved
deersive factors for the diagnosis In faet, the chmeal diagnosts must be
completed by macroscopre examunation Tlus nlone decides The safest
techme 35 that of the thieh drop Thin films, howerer, are not to be
neglected, as they give more precise mformation about the species con
cerned and the number of parasttised red ecdls (The stuning 1s done with
Gremsa or Wnght's ¥ Exanonation of fresh specnmens 1s not easy to do
ourrent practice The results of the thich drop techmie must be carefully
mterpreted among natn ¢ populatrons, as these so often present symptom-
less infection Here agam a thin filin shows more clearly the cxtent of the
wicetion In doubtiul evses speetfic theraps 1s always legitimate and may
prove nseful, but must not be alloned to take the place of a complete
examnation

So far spectfic serolopie renctions have not been used to any grest
extent mn practice Recently however, Cogreshall and Eaton Dulaney and
Stratman Thomas (1840~1942) attributed Vv certam value to pomine
responses {antigen of Pl Anowls:) DNonspeaific reachions {sero floceulas
t1on test of Henry ) have shonn some suecess, but are patently wfertor to
detectson of the parasite Such reactions ean be observed m vanous infee-
trons Kala azar, leprosy Up to this day blood chemustry 1s unibk to grse
us any specsfic information The secondary anema shown by hematologie
cxamnation caeries no dtagrostic weight On the other hand, 1 rather lon
leuhoey te count, ascociated with n definite monoevtosis {15-20 per cent)
15 very siwpicious Pigment contummg leshoy tes are pathognomome The
finding of purasstes (w1th the help of provaettive measures such as adren

ahin f required) remans i essentral for diagnosts
Therapeutic Trial as ¢ Means of Diagnosis This method 15 only oo
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attachs beecome more typieal, 1t varies between 1,000 and 80,000 for
delayed relapses Comparable figures for quartan fever are simlar 14 to
360 parasites/cu mm 1n the beginning, 1,600 to 12,500 later Bastianell
makes the same st tement “A time comes when the fever ceases, there
may be then 500 parasites /eu mm , whereas 1n the early stages, 10 para
sttes were enough to cause fever The patient becomes tolerant as far as
the fever 15 concerned, but heeps the parasites ”

Trials among cases of general paralysis alco showed facts suggesting an
unmutity mechamsm It 15 ohserved that patients from endermie areas are
difficult to infect, so much so that other methods must, perforee be used
James and others noted experimentally that o patient allowed to go
through the whole of his infection, including the ate tenth month relapse,
showed little receptivity to remfection He exhibited 4 prolonged meubs
tron period, few pyrexial attachs or even remamed fotally unaffected
Protective propertics have been attributed to the serum by Kauders This
mmuntiy 1s himited to the species ind ¢ven to the stram Worling en
general paralytics, Swellengrebel and de Buck iound thet all Dufeh
strams of Pl wwaxr are homologous but that, on the other hand, thev
afford imcomplete protection aganst Madagascar struns and none at all
aganst Pl malariae Moreover, experience shows that this mmumty 15
also dev eloped by the European m Holland At Wormerveer, there are 180
eases per thousand among chldren and only 40 among the adults .

The splenic rate lags bchind the parasite rate The “‘endemie miex
combines both of these

Experience acquired by various mmning compantes showed that the
natives fram the African high plateaus, when brought to w orhing cenders
situated at low levels, develop there a severe type of malana characte:t
1z¢d by severe forms, permeious attachs, hemoglobinuria Tins fact m;\ X
be attributed to therr [ach of premumtion This would tend to prove tha
there 1s no racial immumty factor

h;’rovocatwe Methods "lyhe passage from latent to active malartal mf)e;i
faon oceurs 1 v arous fortwitous crrcumstanees 1ahigue, exposure to ;mé
trauma, labor, vacemation, therapeutic use of 914" ete Provos oo
methods are sometimes used as diagnostic or therapeutic me'lSU{:‘ﬁn of 1
tan shodk, cold showers, and, most efficacious of all, the ‘“J:Cm‘; blood
mg of adrenaln the splcen contracts and parasites "PDC'”“ hour) The
within one to two hours { the blood 1s examned every one ga i(te: cargeal
foregoing must be considered 1f nustahes are to be av ode ttd by appro
interventions ete and even more 1f agues are to be prevented 2Y
priate therapy (1, before an operation or 11bot)

———— Le a Pl jalmporim

#914 shghtly curative for P{ 1etaz cinon the contrarv yro ul
attac!
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DIAGNOSIS

Chmcal dxagnuszs may he ‘ery easy if tertiy or Quartqp mtenmttence
IS preseng The clnr'ncters Of eqch ttae; may p, Moyt susmclous too

agues dew]opmg n the day tune and pog M the o Ny, upt Onget,

P
ntenee shny ermg, very pronounced Sudatiop 8bsenee of Viscerg] loc':lxza-
tion 4, mtermlttent or markcdl_y Temittons Quotidyap fever Makes tho
diagn, iyl It , ore bartieyy Miscent of dey
a Scesses, | fecuons of bxlzar_y and ypyp, acts, y rcqusxs,
ete ore ifficult Sh0se the sy, Oltinyoy, seen g¢
the b, gmnmgofth Hlne, { Stly 1 p, leipar, nfectiop, Uenzg,
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hrombosxs, aj paro\:yzmal Ch}c'lrdl t u eurss
ung ahyg, S5, gastre Cer, chole, stitrs, arthy, ningits o, shrver.
Ing Micry, Op1e XUmninagy,, nd the Tesult Proveq
dec:s:ve fag, for ¢, dmgnosx In fa » the ¢, 1iea] g, must pe
Completeq 1CT0sc0pye EXminatiop Thy e deerq ® safesy
echme that of th, thiek dro, hin £, ot to p,
neglected, S they Bve more Precrge Infory, out ¢} Pecie, con
Cerned 4 t Umber of parasxt:scd Ted cej), e stay, ne wg)
emsa Vry ht’s ation of freg Decy, easy 01
Current, p. tice Ty, ts of the thiel inte arefully
Interpreg, 8 natne pop Itiong as 8 ‘ese; YMptor,
€58 mfegt,, M athp film shoy, learly 4 ent of ¢p,
nfect. In g, ful eg ©8, Speeify therq A 8itimgte and my
Prove yg, 5 but alloyeq 4 th 2 compjey,
CXamgy,
So far, Speeifip Serologre Teactiong have not beep used tq Ny ereas
Sxtent jp Practiee ecently | howey er Coggeshall and Eqg,, DuIaney angd
tratm ’I‘Immas (19 0-1949 atmbutcd 2 certqy Value ¢4 Dosityy o
Tesponge { 8en of py Ano ) Nonspe fic reg tiong (s Oceyly
tion tes Y) have showy Some Succes, |, tq e nferyop t
etection Parag; Sue}, Teactiong can Obscry IOUS Infoq.
NS kalp Prosy, Up to thns day, oo hem le o gnp
& Y specifie Ormatjop The Seconly Mg g, hcmato)o 1
CXUmipgy, o nost), exght 1e other }, ther low
cul\ocyt SSociateq 1th finy 03 tosys (15 P cent)
ISvery Usprerone Ding Jey) are DPathogy, ¢ The
ndip, ar: (nath the TOY ety Sures «, h adre
aln i requyy, d) Csentyaj g,
T €rapeyy, of NOs1s Thig Tetheg 13 only too
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attacks Hecome more by p\ca\ AU anes petween 1,000 and 80,000 for
delayed relapses Compam\)\e figure» for quartan fever are S lar 1410
560 pams\tcs/ cu mm 1% the Degnnings 1,600 to 12,500 later Bas\mne\\\
makhes {he same stat,ement wp pme comes when the fever ceases there
may be then 500 parasxtes Jeu ™ whereas 11 ihe early stages, 10 P&T
sites Were enough o cause ever The p'\hcnh pecomes {olerant 88 far a8
{he fever® coneerne! , but Leeps the pamsxtes "

Trials among cases of gener'\\ pm‘a\\ 15 also showed facts suggesting an
yamnumity mechams™ 415 obser® {hat pahcnts {rom endemic areas aTe

Afficult to niect, SO much s0 that other methods must, perforce, pe weed
Jam rs DO pmmcnta\\ ed to &
throug the who { s 1nfections netudin 1ate te th relapses
show e ntd receptiny cmfectio™ hit mbited pro neubd
pon perot § yrext attachs or €% emainc i naffecte
protective prop riie en att sputed t0 h m Canders Tha
o m} the spect and e stran fhang 08
genera\ ralytics wc\\cng\'e\)c nd uck Dute!
strains © Ny ¢ homo s, b hab, or hands v
ford ncomp! tec 4 Madagas® 1 e ot ot
agamst Moreoveh perien hat this ymmumty
also develd 3by the B pes ol At Wormer here are 20
cases P thousd! mong ¥ sldren and © 0 o
The spieme rate 1888 pelnd ragte T pe “end » ndet
mbines oth of these
E\tpenencc red + 811 g W show the
aatives ¥ m the Afnican I atenus wh it to #O centers
atuated b low ¥ \s, develoP seve alarh saracte?
1zed DY 5€ ¢ ou S, glob! ja TH ot ‘\FL
b attrbu 3 to th ar ) { pr Th 1d t 4t rove the
there 18 10 racial Yo ty fact 1 e
Provocatwe tho pa m 1a ent 0 8¢ alar it c\d
{aon 0cCurS bt ous for tous oI qmstance® fatigi® ure 10 “: ,e
fraumt, 1abor, 1nations therapet 16 of A Provoc® \\0
methods are u angnosti® or theral utic casures V\‘i s
tem shoch. showers: fficac1005 of ally the 1) “;i’ ‘30 2
of drenali® b and arasites appe he
within one to t¥ o hou! ( 100! ol ed ever one \13 \\0“\‘3“‘%‘
forego™ red i Tos ar Lo oded ) 8 -
ntert entaons, ete and even ™ reif @ ues 8¢ to
T h\)or)

priste therapy 1€, pefore ® operatt

*ol4 chghtly curative for P peaz €88 on the €@
attack
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ety g of Tanreg or Eshach twaly S00n pho Possible 14 Teturn ¢, orq]
treatment Ampules Prepareq 3 rehabl, firmg must pe Used Tha sub
CUtaneqyg Toute g 4, de; ed (4 eschar g easily p duceq i the
solutyor, 3 a o, Centray, above 5 T cent) 1€ mtry lar ro, te
allow g the yee f 20 Der cepg solutyop, Sepsis 15 €ssentiq] The
Drodygt,, of 3 Suitap, cultype Medym, Tough loca, ue CCross ;g
e Iikel €3planggy,, the gr, of th “Cessey ullu“mg Quinine
Njection Th 00d 3 pag S an ourse of the Ve mygy he
v orded 1C Intrgy o ute muycg € useq h Must pg
ferved fop. Severg Cases ), ot g, ore 200 ¢ 400
of Bormay saln, 7 and 1y t sloy | after 2nmg adrcmlm
dm Mstrat, 0 childy, b €ctal roy, 0 © bcttcrt
gne orally soluuons contain)y, 10 g per drop Ty, folloy 15 2 for.
mulq o T ugeq the
Monochlorh;dnte 241 Gy 500
T 160 ¢
Hgy (pure) 57 Cm [41]
M L in the hot Water batj, unt;} dissoly ed
Once g0 lutron 45 old a4q
500 o¢
Ether alcohg) 0 co
Omplote 4 [ D In browp, Slass Hon solutiony must by rejeeted
e drop 1S premr'ntlon:l % of gy, lowd
f Becesy, 2mpyleg %hose o, t

An oy SUSpengiop of cr_}stnlhzed st ¢qp also b Used, few dropg to
© taken 1p, 8 Juce o Syrup
€rapeyy, cir The fex (hsappe IS fp, he t, the fifty
day nd t) phozoxtes from ¢ third ¢4 he day Py falczparzmz
15 shghyy Tesist g than ¢ othery ) hegqmctoc_} te () larq,
and 44, Ppeqr but no, 10%¢ of P alerpq, Um g, ch Trema ca
Pable of o lution Exper, ent by o h 10rs on Crses
8enera) baraly g Moculatoq th mq rig Squitoe,
show eq tha sporozmtes to Teststant Quin;, € 15 eg cntnll_y 1
schxzontxcxd ! A Te definyy, t the Merozoy, $ N0t begy
(lcmonstrated he exoy Ty thr, tic f, tog to pe Yery hy,
affocteq
Relame Quip; Farely o4 tpy Steriiggy, 1 W hen the
prolungcdsl treatme, detayy, 1 2ppheq Wity Py vax
T Malarg, tl lapee Tate 0 to er 7 With py Jaic,
Parun 9g pe; At ) these p, Peeg Tespogy Tetmen angd
he Paty Comes Cured the end om thyg pom, »a cop.
sohdat © treatmeny Wwith Plaﬂmoq e appeg to be dy ang
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excreted by the bowel, other routes (salnva, milk) bemg neglmble An
umportant proportion 1s metabohized and 1ts {ate 15 unhnown Absorption
15 senstbly slower when 1t 15 given by the mtramuseular route than when
given orally This can be attributed to local necrosis A single dose of 500
mg mamtamns s concentration between 015 and 1 mg per 100 ¢c of
plasma duning the next twenty-four hours Wath 2 dose of 1-2 Gm this
concentration vares between 1 and 3 mg Quimne enerts a tove setion
on protoplasm m general by the wmhibation of ferments, hence, too, is
antithermic action, and 1n Iarge doses its depressing action on the nerous
system (respiratory paralysis), and the striated muscles, meluding the
myocardium On the contrary, the smooth muscles of the spleen and
uterus are stimulated The prothrombin level 1 sasd to be lowered

Toxe effects melude tremor, famtness, buzrzing m the ears {750 mg 13
enough), excessive menstrual flow, stimulating action on the uterus
amblyopia (in large doses}, sometimes deafneas Death oceurs with sbout
15 G Chaldren e less sensitive to the drug Tdosvnorasv 15 met with
here and there but can be overcome by “vacemation ® At one fime 1t nas
the practice to test the tolcrance wm future colomals This became un
necessarv since the discovery of the synthetic ehemical drugs

Paosology In gencral, s dose of 20 fo 30 mg /Kg Dbody weight 15 suff
aient for an adult with ordinary attacks Tlus means m practice a daily
total of 1 2510 2 Gm , taken in three to five divided doses Larger doses up
to3to4 Gm e prescribed m some severe ¢ ases, but they are not alwaya
well tolerated, and 1t 15 probably better i such cascs to use & combmed
treatment with quinine and atabrn *

Children can tolerate large doses 30 to 40 mg /hug body weight, and
cven more The trentment, started at the ague stage, 1s continued for seven
days and followed by v neehs of 3 copsohdation cure four days of
treatment a wech with the normal dose (let us say 15 Gm), then thre
davs & week, then tno to the end Nowadays, we usually prefer to gine
onc week’s rest after seven davs’ tre wtment, wnd to carsy on sth atabrn
or quinoplasmin

Admmstration The oral route 18 the best The powder as such, or the
solution has a very bitter taste Quinme can be gnenm {1} f“c}’ets':é
better, gelatin capsules (these must be filled by the chemst}, (2) g0
quahty tablets,1e, soluble or at least erumbling 1n water .

Parenteral route Must be reseryed for speeial caces, exther ccvere O?e
with repeated vomitmg or to rebelhous patrents, difficulb cinldren, Et“m;‘e
jections are also necessary m subjects who do not ehminate tl\;i ql;u e
through the urine after oral admmstration Thos can be cheched oy

Thee
* Rasqun observed a total amauroas a‘r'compa'mcd by dca!n;w after 4 Om
cffects Jasted four days, and a pers
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Tved fop Severe cace, Do 8ve mopg thay g mg to 400
Normg} salr nd nject g fter firsg ng aqjpe, )
dmzmxtmt to Childlrgy Tectal royy, su. better to
orajj, lutiong contay,y, 10 mg pe, D The foll, " for.
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¢l, other routes (sshve, k) beng neghgble An
\mportam. propomox\ 18 metabohzed and s fate 18 unhnown Absorption

18 sensibly ® ower when 38 gven y the mtram“sc“\at route that when
ven O This cat attnb ted to Jocal neeross A single dose of 5

mantaln niratio etween g P ce o
plasme du e next tnenty-iout ol With & 0¥ Gm ths
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on protop as ral bY e 1wl son of f (nents, De ce, 100, 18
antath 1c actions 1n 1arge doses W Aepresst eryous
systel (respir? araly 518 a th triat des, 10 dmng the
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B z;}ayﬂ out Must rese 4 for specH 1 ¢as et her <€v® 0‘;;5

th Tep sang, © rebell patients: 1o cdreRr S e
Jections & pecesst sub Jmnste qb he
thr ch af 1 adm? rab Th ©

e 0S13 accompamed by dea(ue« after 3 Gm The

+ Rasaui® obeery ed 2 total & T o
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Mode of actio™ The 1ox1¢ ctron of qumne % protozo? 10 Vtro, had

peen obser ed befores but similar concemmnm\s cannot be evpected 1

man Moreoy e Muhlens and Kirschbaur® (\emonst\"\(ed that blood {0

which quinine ad beent added to & concemrahon of 1/5000 semauned ¥
12 how

fectious after ours’ contact 237 C Therefore the action of qumine
ys either 2 direct O 1th ynhnown 1R edin! bohsm, or 8%
ndirect O e 1atte View held by VT o rs and 1818 accord
with th S e Others & it d ble act! t first &
direct o0& Tberat o hen mulating the Orgame defen ©

1t seems that t pleen 18 sndisp cable 10 th ) n s
absence ngen 1or s a to have isasters Th

c\\cm\cot\\empcuhc action would be more certain when the pf\m:\lcs arc
pre:mt 1 the plood (henee the usefulness of prov oeative me\\mda)

2 Plusmoqmne, Pamaqum,‘ Praeqiine

gynthetie dernatne of qumo\mc (\\etemcyc\\c mtrogenow® comp(mm\
cm‘rcxp(mdmg 1o naph halent, whch s also four Jn quanines <ed almost
exclusty cly 28 small {ablets taken Y mouth The use ® njeetions ceom®

Dosad to1mg /K pro die hs peen B1¥E s 4 often
e oleratet: as been prought down U K actices
use 10 hé per davy either tvice ated dnly for
three o i ays ~ren after the meal th sod: foonst
Toxe il bserv astne and cardy ik DHAnces 1s (10
\\cmoglobme ), T methernd Jobinurt s symp tovc
anem? he s1a often olerates £h ter T\\‘;
assoc1alt n Wi quimne seel well olerateds that <! Y
pe defin’ tely & seourad e other he drug aftet
o cOUTS § atabrit W two 4y nter "

’I‘hempeuh won moquin acts OB the ® and ocY o
of P pwalt ¥ nalardé enee on b ever W pl falc? tny ““c
action © the schz0 he py:c\x weak { the v et
gametoc es 18 poOE 3 T o=e 18 20 to 30\ oy ‘t ; ree Y

ech 1D oxic 40%ES) he 2 {rue, ¢ <al prov hy

Qumoplas wne won (BYE 00 i \m“:‘:‘;g‘
womg © p\asmoqun N o oursCy prescn dng\ e
Muhtens ced 1o P ert {ablets & or t enty 3 ol it
cession & use SHOT rses (€18 t tote ys) wheh & u iuvora\!\)'
{xe! Jth the other i cts
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ally Tther for, s g Consolyq,

Ultine g 1tabrm, 10
mg, twg to three times 4 day for three to fivg day (the Course
e ine

3 Atabry, { Qumacrme France, Mepacrme, England)
Sy nth t1

etic dematne of acridipe (hcteroc_ychc mtrogenous Compoypg
corre:pondmg to 'mthmcene )

Izarmacol Y Ity 4 soluble Jelloy Compoypg which s ewsily ap_
sorbeq { demonstrable n the ne gy an hour) It 5g ehmmated m the
Urne ang n the feces ¢ erg Tathe long Dberig, x:pcnmentally, tovye,
tion ¢qp be btamed throygy Tetentyop, 2 Y anmygly
( spIeen, In ) kxdne_ys) fter ora] admxmstratmn Atqbrm has 4 (Illatmg
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Present ¢ ere tend Y 1o rajge the « ading” dos, ge, anq up to
90 8 have been g, en day, th, ses b, ng ed to 300
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cul'ul}) t 1 enoyg gy, Cction g t advsgpy, ( ny e » 100 Z g
he may an ine f, ‘Deatal, <e) cluldren Undey
ne yeoq of ag, the seylqy ctio) (50 ¢ dinideq
do~os) t be grded ear
€Cts The €] Colorqy, the shin ed, byt 1
hag g TI0U5 Sigmifie ond that, he dpy, 1 1y el tolerqy d
Cnntm to qu Nine 34 to prec:p:tate the nppcarance of
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plachw ater fover TS enty-five grams taken b once dud not cause death—
only repe'\ted + omting Symptoms of cerebral excrtements psychoses: con
4 ulsions, ete, ccasxom\ y fatal collapse have beed noticed, WOt
p-\rhcu\ﬁr y m Asia, 1 \weakened mdiv 1duals The m\crpremhon of these
facts 18 rather delicate As Muhlens observ ed, these caces Y e the out
come © ma\m‘m\ states 1O longer responding to OV erdelny ed {reatment

other mental d\st\nbzmces can oceuT ustmm\estmn\ roubles panve beed
descn\)ed, agwell s occ‘\s\on'\\ dermatitis of A type recalhing Jichen plant
(achosy acrasies)

Lachen planus due to atabmin This dermatitis has beet ob erved rather ircq“m\\v
n the pacific aren 1D fact the morpho\og) of the eruphion 38 rather Janable Newt
\

to pap\l\ous le il o hche us O quams! 4 the v
Jes100S pullous A% lcerov qons have bee delav
1estonS § the V¢ couns hav 1z bee i tions wath
s\sp\\)\ococc eptoc?! ave /Y ated the condit reculting atrop
or PIEME uetlne 1esions a7 ore €spe sally 10 fands ¥ cludin
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pon belt™ o AN he here ™ tione! demmto\og. i cems we'
tab\ﬁhe(\ o wterrie 1 i th '3 i ble effect
progno 3t & ed fohat1ve derma\ms 18 rare
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TheroP€ esults Atobrin enerts & e order s
qumne (sch onticad™ Yy 15 P ably & Titth us WY
esser relaps e (1010 20 1) Bot! fev! d «te disappe?
after Y ur 4ays
The ™ d action possibly ot F sce copy hOV
the fieatt® § the © rpound oF parastt And sub-ed! b oiteratio®
¢ the latt he drug acts even ¥ of blochad cd Dlocke®
of the retic end el sys \encc\omy The ¢
facts BT peotutely ec)s b3 § cacect achy
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s preper® mtro ommere! aty cently .
seems 10 pe oV 1usbie gequsttio ts toxioty P e W2 A
LY os been B n, 1 ¥ sepent® .
for fourted dsy T therap® e dose wout e X hree tm:hm
day for € y wed b 1e doss © 0 once * “ee\\\ 1
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a dosng® of 100 6 wice & weeh 10 cases e0 roM g % Y

Pa\\xdrme has & wader action {han quint?
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trophozoites halled but also the pre-erythrocytie forms, mcluding pos~
sibly the sparezowtes (M Fairly) Thus fact 1s elearer for P! Jalceparum
than for P! 1iwazr The gametocytes of Pl faleyparum, under the action of
paludrine, mterrupt ther development The touety of the drug seems
neghgmble

Its chimeal action, however 3s so slow that the use of the older produets
» preferable m senious conditions of the disease

5 Chloroquine { Aralen)

7 Chloro 44 diethy lammmno-1-methy bty laminogumotine has an action
smilar to that of atabrin It s prescribed at the following dose Pl
falcrparum, 1 Gm |, then, after si¢ to esght hours, 500 mg , and 500 mg
the second and third days The cure stewns radicat m twenty-four to
forty exght hours for the fever, and forty eight to seventy-two hours for
the parasttes (iotal dose, 25 Gm )

Pl nwer 500 mg , then, after four hours 500 mg agam, and then 500
mg the second, third, and fourth days (total 25 Gm ) Relapses are pos-
sihle here

The toxierty 18 shght and vot charactenstie

6 Pentaguine {methoxy 8 5 1sopropylemino quinoline)
Thus preparation 1s closer to plasmoquine vw1th the same tovicity quah
tatn el) but reduced to the half quantitatnely (ahdomuinal malaise, methe
1 ted with s action on Pl wivex 1s good
60 mg of the base (80 my, of diphosphate} assoectated with 2 Gm of
quimne datly for fourteen dws cures the mfection This dosage 15 divided

m several daily wtakes The product daes not seem to be defintely wtro-
duced 1 the therapeutical arsenal

GENERA! SCHFME OF TREATMENT

In the hight of expenence acquired to date, sud wore partieularly
during the 1339-1845 war years 1t appears that qumine and atabmn are
about cqual m efficacy 1f 300 mg of atabrn are a sufficzent daily dose for
Light miections, <ertous eases require more, at least on the first day In
urpent eases {coma, ete ) quimne still seems to be preferred The follow
ng are schemes of treatment mspired from mslitary evpenence *

1 Uncomplicated Cases without Yonuting

Atabrin chlorhydrate 200 mg )
4 Sodum bicarbenate 1Gm ?;:;::rgi:f;z
Sweetened drinks 200-300 «c

Then 100 mg theee times 1 day {or six days {after meals)
Total 2800CGm

*One cannot compare a resrdent hying a normal hife with a soldser 1n the feld ac
an explaves
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or Quimine chlorhvdrate, 500-650 mg, three or four times & day (after
meals] for seven days If the mfection 1s extremely severe, up to § Gm ean
be given in the first two days (rarely necessary)

In old malarial cases, atabrin will be grven for preference, {0 fessen the
danger of hemoglobmuria, I at 15 wished to give plasmogquine, 10 mg can
be preseribed two or three times a dny for four days, but only after treat
ment and while a careful watch 1s kept Or else, three tablets of quino
plasmine can be taken for 4 pertod of <ight to ten days fter atabun treat
ment One gram of sodtum bicarbonate should be prescrsbed math fhe
plasmoquine

2 Cases with Vomting, or Obstreperous Patients, Children, etc

(a) Injection of 750 mg to 1 Gm of quinine, itramuscularly and with
strict asepsis, far from the sciatic nerve (the wmpules must come from 3
relhable firm) This mjection ean be repeated two or three times at eight
hour mtervals It will then usually be possible to carry on orally, prefer
ably wath atabrin, for six days {300 mg per day)

(b) Intrumuscular mnjection of atabrin chlorhydrate or musonate 400
mg are given m two separate mjections, each with 5 or 7 cc of distiffed
water The 200 mg 1njection can be repeated once or twice ap =xx o
exght-hour ntervals As soan as possible, the treatment by aral route 13
resumed with ordmary doses (a 1 Gm total m the first forty eight
hours)

3 Severe Cases Coma, algid states, lagh proportion of parasised
corpuscles {10 per cent or more) Inject intrwvenouly 600 mg of qumte
chiorhydrate m 200 to 300 cc of normal saline The injection must be done
slowly (with adrenalne at hand} Repeat every six to eght hours As coo2
a3 possible, resume oral treatment A

4 Pregnant Women Quimne exerts an oxytocie action only towar t{e
time of labor, and pregnancy as such 15 not & jormal contramdicahion to
1ts use Malarma 1s certainly more hable to bring on abortion thon quImtf:‘;
Atbrin, too, has some pharmacologic action on the uterus, ewther ’;" a(h
or 1 vito In practice, however, 1t seems that 1f can be presenibed Wi
out fear to pregnant women, and more safely than qumnmne

Other Therapeutic Agents

action
Arsemcals (arsphenamine, acetphenarsine), m sprte of some

sth
agamst Pl wwaz, no longer deserve to be used The combimation ¥

& €3

qumme produces 3 compound which ean be used mt some ;k:;(;n;;eﬂmo
T~

{ qum\ostovaraol, quinogoyl) 1t 1s better, howeter, to P o amac) 1

tive \gainst

drugs 1 1sal itton, ot w1} Methviene bive {ae g s
no %onger much ;n use Adrenaln (accordmg to Ascolt) \woﬁl :;tered
fayorable action m chronie cases with splenomegaly, when a
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mtravenously 1 doses gradually increa<ing from 001 to 01 mg over a
pertod of twenty to thirty consceutive days (24 mg total) It would,
howeser, be advisable to use the specifics m conjunction with 1t The
sulphonardes hav e not yet been introduced on a practical basis, but have
been shown expermmentally to exert a certain activity

SYMPTOMATIC TREATMENT

A simple attach needs only ordinary care hot water bottles, blanhets,
avoidance of abrupt chills Caleium gluconate has been advocated to end
the shivermg (Santiago, Stevenson) Do not abuse sedatives (an ice pack
on the head 1s preferable) In case of hyperpyrexia, use physical methods
of cooling, such as wet sheets, baths, etc In case of bactenal superinfec~
tion there 1s no meompatibility between sulfonammdes and qummne or
atabnn

Dret Must be substantial once the attack 1s over Give chlorhydrie acd
and vitamin C Cerebral cases need feeding through a nasal catheter, or
cven admimstration of fluds through the parenteral route

Vomating Give pireces of 1ce to suck, chloroform water, and aerated
drinks, 1 small sips Inject glucose solution Sometimes morphia with
some atropme 1s useful

Curculatory Falure Requires analeptics

Coma Calls for lumbar or ceeipital puncture, and intravenous guinine

Anemua A spontaneous cure 1s usual Iron and hiver extracts can be
used

Chromc Malara The patients need rest, a nourtshing diet to buld
them up, and antianemtc medication Atabrin will be used as a speaifie, at
least 1n the beginning, as there 15 less sk of causing hemoglobinurna

PROPHYLAXIS

Many authors agree that malara 15 an “indoor” disease (just as African
Trypanosomasis 1s an “outdoor ’ disease}, acquired 1 the houses This
ma) be true for Africa, at least for 4nopheles gambrae, whose hahtat 1s
defimtely indoors, but 1t does not apply to other regions of the world
{notably the Far East) or to other Anopheles Thus the 4 culicrfacies,
maculatus, and numamus, which are found respectively 1n Ceylon, in Ma-
lay, and m the Phalippine Islands, where they are the most important
vectors of malana, as well as 4 albumanus m Central Amerien, hive essen
tially m the open and are found only rarely indoors We have only httle
knowledge of malana i high countries, but we may wonder whether
tran misslon 10 such areas does not occur at the bottom of the valleys
near the larval breeding grounds (Vinche and Jadimn i the Ruanda) We
can neser suffiently emphasize, in such an 1mportant matter as prophy~
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laxs, the dangers of generalization 1n anything pertaming to malana
Climate 15 one of the chief epdemiologie factors Temperature and the
degree of mowsture are the most important elements In the temperate
zone, the disease disappears 1 winter This used to be explained by the
fact that anopheles hibernated 1n the cellars, and could cause fresh nfec
tions 1n spring Swellengrebel and his coliaborators have since demon
strated that the sporocysts degenerated during hibernation Dutch authors
think that the springtime malamal infections found n Holland are ac
quired during the previous autumn, and exhubit a long incubation or latent
peniod during the winter Estrvo or estrvo autumnal attacks are due m
Southern Europe to infections acquired during the summer months them
selves In tropical regions, malana reaches 1its fastigium at the begmning
and at the end of the ramny season, and 1t regresses during the dry ceason
Owing to the lowering of the temperature 3t entails, high altitude limmts
the incidence of malaria, exther by heeping away the actual vectors, or by
whibiting sporogony In India and 1n Afriea endernic malaria is not found
much higher than 2,000 meters
In Africa, A gambiae nd autochthonous cases or malaria have been re
ported around Addis Ababa at 2,450 meters (Martin, 1942), and n henya
at altitudes between 2,300 and 2,600 meters (Garnham, 1945) In India, 4
wilmorer and A plumbeus, with rare cases bf malana, are found m thg
Himalayas at an elevation of 2,500 meters The highest so far repfm‘:;
malarta, 4 pseudopunctipennis, occurs m certain igh valleys (;945)0
Andes, above 2,600 meters 1n the Cint: Valley of Bolivia (Hackett, o
Aberrant malaria may oceur at even ligher altitudes in the ucml)) o
thermal springs ( Ecuador and Bolrvia between 2,600 and 2,700 meters .
The nature of the sol, 1ts permeability, and 1ts exposure to the sum, ('(;‘ .
dition the dispersion of malaria Man by his deforestation, his c};xlt(\ilx:iop
dramnage and 1rrigation works often creates favorable sites for t el e
ment, of Anopheles which will prove good vectors and disperse ma anologlc
With such variable factors as the species of Anopheles (see eh e
the chmate, the nature of the soil, ete, 1t 15 obvious thal
section), lemn Tt cannot be concerved along
prophy laxis of malaria 15 a complex problem It ca e egton st be
the lines of a ngid scheme, applicable to all countries Eaci . hgthe o
carefully studied, and the methods to be applied will vary “]lone by means
stances In Brazil, the destruction of the adult Anophelesbz:am ;otal oo
i f A gambiee In other places, i ns
;?Jrz;tc‘::d:d m eghmmatmg the disease (lower Belgum) Our l:‘l:is:’l‘; ::ﬁ?xm
of fighting malara are such that we can from now on supp
a short Iapse of time 1 well-defined regtons

ot will
When establishing plans for the fighting of malana, the hyglemst ®
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strong and hight, made of rectangular wooden frames strung on the out-
side with metallic mosquito netting, and on the mside with wide meshed
wire netting to prevent the skin from commg mn contact with the first
The top panel opens on hinges like the Iid of a box To make 1t easier to
{transport when traveling the whole bed may be made of a set of frames
which can be dismantled

The weanng of light boots and long trousers, and perhaps even gloves,
affords good protection out of doors or i an unprotected shelter Headgear
provided with antimosquito vesl 1s most useful for sentries

(C) Domestic fumigation 1s practiced by the natives, whether inten-
tionally or not It repels the mosquitoes to a certain extent, but 1s not of a
very pleasant use Repellent preparations applied to the skan protect for
a few hours only O1l of aitronella, or of eedar, and camphor have been
practically abandoned Recently, dimethyl phthalate has been used 1t 15
effective and does not 1rritate the skin

(D) The zoophilic tendencies of some species can be taken advantage
of to draw the Anopheles on to domestic animals mstead of man This
method proved deewsive 1 some regions (mn lower Belgium, A maculi-
penms which was a vector of malara 1s now found only 1 sheds, and
mamnly 1 pig sties), and most effective against some species such as A
hyrcanus 1t 15 erratic m other places (in Indo Chma, with A mwnumus,
Toumanoff) and useless for Anopheles of the gambrae type

(E)} Indwidual chemical prophylaxis

(1) Qumne Tt has proved 1its efficacy historrcally However, we
know now that 1t really 1s a therapeutic to the it The dose of 15 Gm
to2 Gm a week divided on three or four consecutive days greatly dimin
1shes the spells Some prefer to take 1t on two consecutive days, but this
strong dose 1s somewhat upsetting Then a very large number of colonals
tahe 400 or 500 mg daily This last method has the advantage of present
ing less nish of forgetfulness Children are given corresponding do es The
innocuousness of this method has been established for years

(n} {itabrin The use of 166 mg pro die has come mto practice during
the last war and has proved more actrve than quinine A basie plasmatic
concentration (fasting concentration) of 12 to 17 y per liter must be
reached One takes 100 mg six days 4 week, or 400 mg twice a week, or,
finally, a less sure method, 200 mg, twice a weeh If one Leeps on with
the first method for four weeks, after having left the endemic zone one
can preyent the appearance of Pl falciparum but not of Pl wvivaz To con-
tinue this method seems without danger in the himts of present observa-
tion The coloring of the shan 15 only aesthetically nconvenent The

relation between atibrm « 4 ~romtis rem- v of the hehen planus
15 certain At any rate t tsaren ntly met with
{(m} Paludrine Ao Far olleagues, 1 Gm of
et

P
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GENERAL INFECTIONS 129

paludrine three hours hefore an infection by mosquitoes or 4 single 100
mg dose from the second fo fifth dyy after mfection, 15 8 complete causal
prophy lactic agrunst PU falewparum (action on the sporozotte or on the
exo crythroeytie cyele) For subjects mcurring conswderable nish of m-
fection, 100 mg daily protect them aganst the mfection due to Pl faler-
parum For field prophslavis, 100 mg twice or better three trmes a week
15 the recommended dosage Agamst Pl var, this should be eontinued
{or some tume, the prophylactic action bemng lres complete

{1v) Chloroguime A doe of 300 g per week taken 2lways on the
<ume day of the wech would gne a good protection

5 BLACKWATER FLVER*

Defintion  An acute hemolytic disease accompanied by fever and
hemoglobmur 2, whase malartal ongin distinguishes 3t from other smufar
syndromes

Geographc Distrbution The same as that of Pt faleiparum malana,
meluding Southern Europe and the South of the US A It occurs frequently
m tropieal Africa In European temperate Istitudes it 1s found only among
those who have returned from the Tropis

ETI0LOGY

Certain competent observers have reported the presence of varous
Leptospirae m ed.es of this dicease but there has been no confirmation
of these reports Other mfections would appear to be the reason for their
presence The majority of contemporary authors agree that there s a
causal relationship between malaria and blachwater fever The following
facts confirm this

1 The geographie distribution of blachwater fever 5> exactly the same
as that of Pl falciparum

2 Both diseases occur with equal frequency among a certun tlass of
patient male adult. Iving i the bush eg pro pectors huaters, ete

3 Patients 11l nith blackwater fover most frequently gne s history
of previous nttacts of malarn thought in certan eases these may only
have been larval forms of the disease with onlv shight fever but with
anemna, digestive troubles cie Pramipation for par wites s positie with
n varymg frequency (40 per cent to 90 per cent necording to duffercnt
authors), but on the second day of the hemolviie attackh 1t often becomes
negative Postmortem sppearanees are 4lo n aecordwnce with the ma~
lanal etrology (Darhng) Rhodesian hosptal statisties show that of about
3,000 cases admitted with malana 32 developed blachwater fmver, while
among ahout 16 000 admatted for other causes only one desetaped blach-
water fever (Ross)
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GENFRay, INFECTIONS 129

Paludring three hours before qp fection by Mosquitars, o A single 109
g dose from the secong to fifth dvy after mfectmn, 'S & complete Ciusg]
prophy]actlc gimst py /alczparum {action on the SParozoite op on the

ge
for some tite, the Prophyla iy, ction bemg less complete
(n) Ckloroqume dose of 3 m per Week, taken nayg on the
Sime day of the week, woylq 8ive 2 gooq brotection

5 BLACKWATER FLveg«

Deﬁmtzon An acyte hcmolytxc disease accompamed by fey er and
hemoglubmurn, #hose Mmalarya] origin dxstmguzshes 1 from other simlqr
S¥ndromes

G’eogmphzc Dzslnbutzon The Same ag thyy of Py /alczpanrm m’:lma,
neluding Southery Europe ang the South ofthe g o Tt ocoury [rcquentl;
M tropyea] Africq In Uropean temperate latitudes 1615 foung only among
those who have returneq from the Tropie,

ETIOLOGY

Certaiy COmpetent Observerg have Teparted the Presence of Vanioyg

eBtospirae 1y 0ases of thyg disease byt there 155 been pg Confirmatyon

of these Teporty Other Infectipng would appear 15 pg the Teason for therr
ce

Both 1eases opgyy With equaj fnquency mong 4 certamy elisg of
Patient male adylsg Inving iy the bus) eg Prospectorg hunterg ete
Patrents I vty blackw ater feyep most, !requenth give g hxstor;
of Previgyg Mtacks of maling though 1p certay 0ases thece nay only
S

cases admutteq with majarg 39 dev tloped blacky der fry T, while
Mong g out 16 admutteq for othey ‘auscs onjy one dewe]opcd blacl.
s:
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CENERAL, INFECTIONS 129

Paludrime three hourg before apn mfection by moaqmtoes, OF & sigle 100
Mg dose from ® second 1o Bifth day after iection 54 2 complete causa]

14
Parum For field pr h 5 g twice, op better three times 5 Wweel,

5 BLA CK WATER FLEVER»

Deﬁmtton An aeyte hemolyhc diseage nccompamed by ferer nd
hemoglobmuna Whose malariq] ongin dxatmgmshes 1t from other Stmmlay
Omes

Geograplzzc Dtstnbutmn The same 8 that of Pl fnlczparzun mahrm,
Including Southern Europe and the Sopgp, ofthe U g o It oceurs froquentl_;
2 tropseql Afrieq I European tcmperate Iatitydes 1t 15 foung only among
those whe haye returneq from the Tropreg

1% ¢ b, al forms of the 1ease e onh shght f, Ver by with
nemrq digestn g troubles ete Nammation for Daraeste, Dositiy g with
3 vary gz Tequiency (40 Der cent ¢4 ordy, Differens
uthors) 0 the seconq dny of the hemoly ¢ ttack 5 {t becomeg
legatry o tmorte PP ices oy, al 0 1 g, dance With th ma
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GENERAL INFECTIONS 128

paludrme three hours before an mnfection by mosquitoes, or « sngle 100
mg dase from the second to fifth day after mfection, 1s a complete causal
prophylactic agamst Pl faleparum (vction on the sperozoite or on the
exo erythrocytic cycle) Ior subjects meurnng considerable risk of in
fection, 100 mg daily protect them againet the infeetion due to Pl faler-
parum For field prophylaxis 100 mg twice, or better three times a week
15 the recommended dosage Agamst P! vwaz, this should be continued
{or some tume the prophylactic action being less complete

{1v} Chlorogume A do<e of 300 mg per week, tihen always on the
same day of the week, would give a good protection

5 BLACKWATER FEVER*

Defimtion  An acute hemolytic disease accompamed by fever and
hemoglobmuria, whose malara} orgm distingusshes 1t from other symular
syndromes

Geograplne Diwstribution The same s that of P! faleiparum malamy,
meluding Southern Europe and the South of the U S A It oceur- frequentls
m tropreal Afriea In European temperate latitudes 1t 1s found only among
those who have returned from the Tropies

ETIOLOGY

Certain competent observers have reported the presence of vartous
Leptospirae 1n cases of this disea.e bub there has been no confirmation
of these reparts Other infections would appear to be the reason for thewr
presence The majonty of contemporiry authors agree that there 1s a
causal relatsonship between malana and blachwater fever The following
facts confirm this

1 The geographie disimbution of black wter fever 1s exactly the same
as that of P! falaiparum

2 Both diseases occur with cqual frequeney among 3 certwn class of
patient male adults iving 1 the bush ¢ g prospectors bunters, cie

3 Patrents 1l wath blackhw iter fever most frequently give a hustory
ot previous attachs of malary though in certam cq es these may only
have been larval forms of the disease with onlv slizht fever but with
anenua, digestis e troubles, ete Examination for parasites 1 positne with
a varymg frequency (40 per cent to 90 per cent according to different
authors), but on the <econd day of the hemoly fre attack 1t often becomes
negative Postmortem appearances ire alwo in accordane nith the ma
Iamal etiology (Darking) Rbodesian hospital statistics show that of about
3,000 cases adnutted with malaria 32 developed blachw wer fever while
among about 16,000 admutted for other causes onlv one developed black
water fever (Ross)

ok e, 1

*In French Tiesre Bilieuse He

que In German
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4 Observation of Europeans shows that at the same time they bring
malaria back from hot countries they bring also a tendency to blachwater
fever

5 Malana therapy, especially with Pl faleiparum, has been followed
by blachwater fever

6 Ammal experiment shows that Macacus rhesus (Maceaca mulatta)
when moculated with Pl knouls: develops with great regulanty a fatal
mfection very often accompanied by hemoglobinuria This 15 independent
of all treatment

7 Lastly, prophylaxis seems to have had the same good effect on both
malaria and blachwater fever, making the attacks of both less frequent
and less severe The predomnant role of Pl falcyparum 1s also unwversally
adrtted There are, honever, a very few recorded cases of blachwater
fover, following malana therapy which are related with Pl wnar,
malarae, ovale, and hnowlst (1n man)

Besides the fundamental part played by malaria, chmical expertence
shows that there are frequently other predispostng causes which, how
ever, need not necessirily be present The most 1mportant of these are
fatigue and chills These two oceastonal causes explamn the frequent el
dence of blachwater fever among subjects leadmng 2 primutnve hfe, as
well as 1its recorl from ervihzed and town life In addition, the takmg of
farly heavy doses of quinine during the course of chronie malaria may
be 2 third predisposing cause There are hardly any colomal doctors who
have not made these obseryations, the mterpretation of which 1, hos
ever, delieate Atabrin appears to be less dangerous and therefore more
mdicated 1n cases of chronic malira The part played by quinimne In
certun cases of chronie malana can be eited 1s evidence These patients
react to each absorption of a moderate dose of quimne by 4 <hort febnle
hemoly tic attach Sometimes mntramuscular mjection 15 tolerated betler
than oral administration These repeatcd attachs due to quinine are usually
bemgn 1t must be noted that blachw ater fever seems to demand 8 certain
chromaity of the malarial infection which modifies 1n an unhnown wajy the
renction of the system It 1s rarely scen among those with less than one
year's stuy in the tropics, most commonly among those whose stay ba
Insted three to five yers, and progressively rarer among the older rE;l
dents It must also be noted that blachwater fever 1s not transmisblt
erther by 1njection of blood or through the intermediary of 3 mosquito "

Blackwater Fever m Natwes Tt 15 striking to notice the santy W
which this syndrome ocours among the natives of Central Afnea who h‘“:
been mfected and remfected since the first months of their existence
rare cases seen would perhaps be related to the quumne treatments .udmi’:r
istered during the course of malarial attachs Severe cases of blachws!
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undetermined and may perhaps refer to mecht wnpms varying according to the nature
of the hemolytic crisis

THE BLOOD, THE BILE, AND THE URINF IN BLACKWATER FEVER

Erythrocytes The discase can begin with a shghtly lowered count but
there 15 often an enormous drop Apart from that, the resistance of the
cells 1s normal, though some autorgglutination and splicrocy toss are
sometimes 1¢ported During cony alescence the usual signs of regeneration
are seen Malarial parasites are usually not very numerous and tend to
disappear during the course of the hemolysis

Levhocytes 'There 1s nothing very charactersstic except 2 monocey tosts
after the attach

Plasma The blood sugar 1s normal The cholesterol level 15 usually Jow
but this commonly occurs 1 ancmia The alkaline reserve 1s shightly
dimmmished  Nonprotun nitrogen increases shghtly m grave cases and
markedly m cises of anuria The blood ihirubin 1s always mereased
(indirect Hymans van den Bergh rcaction becoming increasingly posifne)
The direct reaction 1s present n certain grave cases with obstructine
Jaundice The pigments observed i the plasma are

1 Oxvhemoglobin

2 Pscudomethemoglobin, or better, methemalbumin This substance 18
dunved from the action of hematin on the albumin of the plasma It 1
formed m vitro and also m vivo following contact of the plasma with
methemoglobin or with hematin 71lus substance, which 1s to be distm
guished from methemoglobin by 1ts spectroseopic properties, does nob pass
nto the urine It 15 not <pecific to blachwater fever

3 Bilirubin Always in considerable excess beeause of the actity of
the retieulo-endothclial system winch 15 trying to dispo-e of the hiberated
lhemoglobin A hemoglobmemia higher than 100 mg per 100 ce of plasms
Jeads to hemoglobimuria

As for the methemoglobn, 1t exists only m the corpuseles and 11 the
urine
Bie The bile 1 rich m bilirubm wineh can reach many times i"s
normsl concentrations

Urine In the urine there are prescnt vary ing amounts of

1 Oxyhemoglobm

9 Methemoglobmn These two substances gve the urine 1 color more OF
Jess dark (according to the degree of hemolysis) and later becoming h‘\{
ced wine (oxyhemoglobmn) but mast often brown (port wimne) or blacl

tout) due to methemoglobin
(b3 )Urobllm but not bilirubzn or bile salts except 1n cases of obstructise

jaundice
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symptom as the fever The urine mav be normal 1 bentgn cases, 1nereased
1 certain tovie cases, but more often tendmg toward oliguria or even
antria ‘The passage of pigment usually follows the curve of the fever and
can also be itermittent with 1t

Jaundice 18 the third man svmptom Always early (24 hours), 1t 1s often
mild In certamn serious eises it becomes mtense and can persist after the
fever and the hemoglobinuria, greent-h black unne (biliverdin} takwg
the place of the brownish red urine Vomiting and bihious diarrhea are
sometimes explamed by the mncrease of bile production due to the masane
hemoly sis

Anemaa has already been mentioned, and can be intense The blood
count mav fall m from one to three days to between 1 and 2 milhon red
cells The pulse may become weak and the blood pressure fall

Climeal Course This 15 rapid, erther toward recovery {with only one
itack) or at other imes tow ird acute anemia, collap-e, and exhaustion,
or also toward wnuria which, after beng well tolerated at first, leads m
several d iys to uremic coma and death
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flonets, by a severe 1llness comparable to blackwater fever Honever,
many people take thig leguminous vegetable without harm The condition,
known as favism, while best known 1n Southern Italy, Greece, and Egypt,
has also been observed i France It had a mortality of 8 per cent
8irdmia The Donath Landstemner test 1s negatiy ¢, as 1 blachwater fever
Diagnosis 1s possible onlv from the case history

2  Endogenous hemoglobimnurnia

(a) Paroxysmal hemoglobinuria, due to cold, appearing most often
m syphibities or i any case which gives 4 posttive Bordet-Wassermann
reaction Its clinteal appearance 1s strongly remmiscent of 2 bemgn attack
of blackwater fex er, but the history reveals repeited attacks which can be
demonstrated at will experimentally by expo-ure to cold In theee patrents
the Donath Landstemer test 15 positive (1t 1s negative mn blackwater
fever}, that 1s to say that the serum content, of hemolysin fixed by cold
(about zero degrees C) on to the red corpuscles of the subject or of a
normal person of the same group gives, 1n the presence of complement, a
hemoly«is of these corpuseles at 37 C

(b} Hemoglobinuria after walking or exercise, attacking especilly
young males A bemgn condition sufficiently identified by the ewrcum
stances of 1ts appearance

(¢} Syndrome of Marchiafava Micheh This 1s a chronie affcetion
producing severe anema and with a poor prognosis During the mght, or
more characteristically on waking, the patient suffers from a hemolysis,
the urme containing blood pigments meluding some hemosiderm It veems
that the red cells of these patients are abnormally sensitive to a <hght
lowermng of the blood pH, corresponding to the poorer nocturnal ventils
tion and acidosis A pH of 70-72 causes hemolyss o1 corpusgles m “itro
and thus test has a real diagnostic value Here also some methemalbumen
1s found among the plasma pigments Ihe hemoglobmemia 1s transitorsy
(nocturnal) the hemosiderinuria 1s permanent

(d) Finally there 1s o dicease of horees which 1s seen on rare occaslmﬂi
mman It 1s myoglobinuria, associated with muscular Jestons which eﬂ;
to paralysis This disease 1s hereditary but has been oceasionally seen ! q
man There are shooting pams m the legs, the muscles of which are ha}l;
and sensitrve The urne 15 red (myoglobm) and rich i cratm 'l(“e
condition would appear to be related to progressive muscular thstrophy
Stekle cell anemia could also produce hemoglobinuria n

Furthermore, the demonstration of hemoglobinuria 1s sufficient to ddL:v’uh
guish blachwater fever from other febrile tonditions associate

19
dice yellow fever, Weil's disease where, addition, the jaundice

lter ate jaundice but ne hemo

later Bilious remiftent malana also has a 1
globiura
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brarbonate mjections (see under “Choler s') are useful to tis end and
are given unts) the urine 15 athaline

{f) To combat anemma Blood transfuston has heen used sgant
wute ancrma but st scems contramdieated m cases of auria 16 is valuable
m fulmmating eases with collapse, when the red cell count fall to
1,500,000 One should not be satisfied wath determining the group of the
patient but should venfy the dircet compatiahty of the bloods In comva
leseente Good 1ood, iwon, hiver extracts

(g} To combat anuria Hot compresses and cupping on the lons,
ntrasenous hypertonie glucose mycetions (15 per cent, 50 cc) Theobro
mne, caffeme Warm, ligh colomie wmgations, wngation of the sena)
pelvis Penteral flusds should be given cautioush

Further various syraptoms will requive attention Vomubting  1ce, sced
champagne, chioroform water Duetement small doses of morpha
Lastly, repatnation tu temperate countries 1s dessrable It 15 very mpor
tant to watch and control chrome malaria and anemia during coma
lescenee

PROPHYI AXIS

Tlus 13 the same as for malarm in general From the powmt of view of the
practitioner it would appe w preferible to treat chrome malatia and s
evtcerbations with atabrin, although this treatment has sometimes been
followed by Blachwater fever The possible provocative role of Paludnne
and Chloroquine are not hnown An effictent treatment of mlana 1s of
the greatest smportance

§ RULAPSING FEVLR* {TICK FEVER)

Defimtion  Relapsing fever caused by blood spirochetes transmited
by arthropades lsce (casmopolitan forms Sp recurrentis) or tichs (local
forms Sp duttom, ele )

HISTORY

The classtc form of the disease has been known 1n Furope snce the first half of the
Tuneteenth century and has been deseribed 1 particatar by Muschison sod Geiesinger
Te 1868 1 Berlin Obermerer discorered the sprachete m blood Subsequently vanot
wisters practiced moculahons on man and Metchorkof periormed & po due sulos
worttlation Qthers preceding W agner 11 Jnuregx, m;)xde the ficst {nals of fewsr

-osy phthe {Rosenblum 1 Ros 12
!h’;\rﬁg‘}lggns:::!c;fdns;x rMizSne (§§k}i{)7) i India the tramsmission by hiee was aotab
4 hed m North Afrnra (1910) by Sergent and later Dcolle sod therr collsborators

The African feser due to tichs has been known since Livingstove (1857} The ‘1’":!
chetal etrology of this fever wns established by Ro 5 and “Valve {1901 ug“d&l‘,:m
especsally by Dutton snd Todd (1905 Belgian Congo) and hoeh (hast M““)q s
2 number of geographie vaneins of tich fever wure do-eribed pateabity the Sp:
vanety 0 1920 (Sadt de Buen)

—Ti?‘rench Fievres Recurrentes German Ruchfall ieber
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GEOGRAPHIC DISTRIBUTION

Lake 1ts tran mutter Pediculus humanus vestiments hou e relapaing fever 1s co mo
politan  Eastern Europe India Chipa North Africa are the most widely known
centers Faurly recently the di ease has spread to West Afriea the Anglo Egyptian
Sudan and coast of Kenya Tt does not seem to have penetrated into Central Afniea
It makes 1ts appearance as an epidemic and frequently accompanies exanthematic
typhus From 1944 to 1946 grest epidemics were met tn North and East Africa and
pread to the Middle T ast [ick fevers are lo ahzed naccording to the vector Eist
and Central Afriea (Ormthodoros moubata) Spain and Morocco (O erraticus)
Amensea from Venesucly to Brits b Columbia includmg the different States of the
Southwest and West of the US A (vanous species sce belon) Theyv are endemic or
poradie

In Africa O moubata develops onlv m savanna country and the di ease has not
penetrated the v st forest zone of Central Afriea

Y
o
s e .
p -
' r } » "
¢ te N
¥ - ’: e
(ol Py
rwk»} o ,
2 A . r ¢
» T .
: - N LW i N
L T K ?
w3 I~ . [
e . P
LW
\‘ »
- *
Rl 04

G 24 StarNiNG or Sp DUTION:
Sprrocheta duttom stamed with Giem a0 a thick film prepamtmn (eoll Tropical
Institute Antwerp)

ETIOLOGY
Spirochaeta or Borreha recurrentis,* a blood spirochete, 8 to 25 microns
long and 02 wide, with from 3 to 10 <pres, 1s the type species, possibly
the only valid one, for the various relapsing fevers Nevertheless, the name
Sp recurrentis 15 generally reserved for European relapsing fever trans-

—_—
* Spirochaete 13 generally used in medical writings Yet m protozoology the genene
name Borrelia 1s more correct
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mutted by hee, while Sp dutton: 15 the specific nume refamed for the
Central African relapsing tich fever The two species recurreniis and
duttom are, furthermore, different 1n susceptible animals They do not
possess cross-immunity, but this has also been noticed with different
strans of Sp duttom: Numerous species have been desertbed and although
the vahdity of the classification 1s questionable, 1t has been mamtaned
for the sake of convenence, because 1t refers to different regons and the
transmission by local ticks

The following are the principal species of pathogenie “Borrelia” of man,
their vectors, and their geographie distribution

Causal Agent Tector Locality
Sp recurrentis Pedrculus humanus Europe West Aftica and
East Africn
Sp berbera Pediculus humanus North Afnea
Sp carter: Pediculus humanus India
3p novi1 ? America
O marocanus q
Moroeco
Sp hispanica {O erratious { pain
O moubata Central Afnica
Sp duttom O savigny1 Abjy ssima
Sp persica O papillipes Near and Middle Cast
O herms: Cahforma
Sp turicatae 0 tuncatae Texas
" O 1enezuelen.s Central Amenca
Sp neotroprcalis 0 tureatae and
Sp venezuelense O talye South Amenca

Other pathogeme “Boircha” of domestic anmals, wmeluding poultry,
are known (Borreha gallimarum and Borrelia anserna of hens and beehc,
transmitted by Argas) The blood Borrelas are casily cultiv ated on ar .
fictal media and on embryonated eggs The pathogentc Borrehas o[l I;f‘lc
which are transmitted by lice have as principal and perhaps exc ‘ir "
reservoir of virus, man himself Man 1s also often the main resem;cms
virus for Borrehias transmitted by ticks (Sp duttonr), but wild ro e
may also act as such Fmally, for many kinds of relapsing tich fev erlsr’rcl
normal reservorr 1s to be found m wild ammals { groundc‘%l;omm:
chipmunks, Eutamias sp, and tree squirrels, Sciurus sp, 1o labecﬂm
monkey s, marmosets, and opossums 1n South America), man (:in ,‘th here
ing mfected should he happen to sleep near the burrows of ro :nd o e
{he mfected ticks exist or <hould he become directly contaminate
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blood of a rodent or other animal during 1ts capture Wild rodents may
harbor Sp duttom

According to Nieolle relap ing fever 1s suppo ed to have 1ts ongin
an mfection of wild rodents tran mitted by tichs and secondanly adapted
to man through tran mssion by hou e tichs (@ moubata} and even more
clo ely through tran<mis 10n by hee [he parasites are easily found m
thick drops of blood taken during an attack of fever They stain easily
bv the Romanowskv method and al o by varrous basie stams

Fic 25 ORNITHODORG MOY BATA
Ventral sde lowing t o Irops of coval flrd contaimng infecting | rocl etes
(phot G Bome Trop cal Instrtute Ants erp)

The infection causes m man and i su ceptible ammals (rats mice
monkeys) an unmumity of furly long continuince probably due to a
Iatent infection of the central nervous system A small number of Borrelia
would survive there sheltered from antiboches by reason of the pecuhar
blood irrigation of the nervou tissue

TRANSMISSION

Relapsu g fever of Europe India Chma and 2l o of yartous countries
of North Africi 1s tran mitted by the body hre and head lice Pediculus
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humanus Four or five days after the Infecting meal, the lice show numer
ous spirochetes 1n their coelomic flud From then on they remam mfec
trous for two or three weeks Transmission does not take place during the
bite, but by ecrushing the louse and scratching the shin This means
contamination and not inoculation Infection m the louse 1s not hereditary

The transmission of parasites {Sp duéton) by ticks has been best
studied with O moubata Infection is bereditary in these ticks and further
more they ean live and remamn nfectious for years without tahing any
meal They hide during the day in creviees m the earth and m walls of
habtations and native huts, prefcrably in dust or dry sand They bite man
only duning the mght (nalogy with the Triatomes, vectors of Trypano
soma cruzi) The infected ticks seem to show sprrochetes only 1n the coxal
glands, regulating organs of 10n1c balance between ingested blood and the
mtertor medwum (Bone) Duning the meal, two thick drops of caxa! fud
(see fig 25) appear on the lower side of the tick, at the base of the firt
pair of leg~ In this way the contammation of the shin and of the place of
bite takes place The silinvary glands, the tubes of Malpight, and the
digestive tube do not seem to intervene in the transmission of Sp duttom
by O moubata O hermsi, however, transmits by bite {Wheeler) It seems
that this mode of transmission might also be found with Sp duttom by
O moubgta (Feng and Chung 1938)

Experimentally at least, numerous arthropodes transmip these spio
chetes ticks, lice, but also Caimex lectularius and several Triatoma 1
seemns thit human mfection 1s possible by mgestion of spirochetes (this
has easilv been demonstrated experimentally) Trapsmssion to the febus
may alko be found 1 gravid animals and 1n woman through the placents
The ocular conjunctyal membrane seems = possible entry for mfection
Laboratory contannnation has been noted

IMMUNITY

European phyteians have drawn attention to the fact that re mfectxonst;und!:g?;"
several months after 8 first fection They can posubly be explaed by e’ troe
ences m the strains Nevertheless generally speaking the mfectIO‘!‘l le:‘tfat th
immunity 1m man and smmals but Bruynoghe and Dubos have ;\v e s
Sp duttom: ths immumty 1 effective only for the stram m question In
the Sp duttom stramd duffer antigeme lly : h ress

he results of these wrters are more conelusve with o tes
porfsxble that they mav appl) to men Tt has also been ascertamned thx}t Lthi lil:f(‘;g;zn
of a first attack are antigemically different from those of elap ¢ & :1::1%"\a g
strated with trvpinosomes The adaptation to the anbibodies of ﬂ;jfpl e hther s
crent to modify the parasite (‘serumfast parastes) but 1t 18 doul ! a‘:ns s sererd
latter pomnt 1s of any real practical :mportance Nes ertheles 1t exp
elapees which charactenize the disease ound 10
- I{Lnr)munerxes where tick fever 13 endemc the adult matives al: 50;1:;:]1131"; (3040
be ymmune In mice this ymmumty 1s due to antibodies which ap

vd to mre yeb b2
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days after moculation) and which renders the blood stemle (nomnfeeting) and pro
tective Very frequently a cerebral residual infection peraists which possibly inter
venes 1 the maintenance of immumnity but which nevertheless does not seem to be
a neces<ary cause The parasites are probaby able to persist in other organs

In man the eustence of antibodies has not given rise to any practical method of
diagno 18

It 13 worth mentioming that during the Iytic crises which occur 1n man as well as
1 mouse the blood 1s not completely free of parasites as1s shown by noculation or
culture Isolated spirochetes with a greater antibody resistance circulate and m
multiplying and adapting themselves constitute the next wave of parasites To con
sider the spleen as an organ of refuge between the attacks 1s here of no value The
spleen <erves rather 13 a eenter for the ly 15 of the spirochetes altered during the
attack

PATHOLOGY

Fever 13 contemporary with the multipheation of the <pirochetes 1n the blood The
pathology 1s that of acute infechions congestion shght hemorrage Verv often there
13 jaundice and frequentls additional lesions of an intercurrent disease (such as
broncho pneumoma) The spleen mav show mfircti The viscera how cellular de~
generatton (Iver kidneys myocardium) Vanous writers and fairly recently Russel
have mssted on necrotic Jestons of the Malpighian bodies of the spleen with demon
atrable spirochetes These lesions are sometimes visible to the naked eye Malpightan
bodies being more distinet and projecting than normally

The well known neurotropism of the pirochete {(swhose pre<ence in the brain has
been ascertained both 1n man and 1z animls) manifests 1twelf frequently by meningo
encephalktis with reattion 1n the cerebrospinal fluid

Recently Taft and Pike (1915) found dp funcatae 1 the derm of subjects having
an ery thema polymorphum 1n the course of the infection (even 1 absence of fever)

SY MPTOMATOLOGY

We will not describe separately the hee fever and the African tick
fevers, from which other tich fevers though often of a milder character,
differ very shghtly

Incubation generally takes from eight to ten days

Invasion 1s sudden with very high fever, severe headache, and +arious
pamns During the course of the first febrile attacks the symptoms assoer-
ated with them are very clearly mndicated and they often dimimish during
later attacks bihous vomiting jaundice, epigastric pamns, spleen and
liver congested and senative Concerming the nervous system, one notes
agitation delirium, depression The attachs end 1n a erisis

The characteristic of the 1llness restdes 1n the evolution of the fever
In the cosmopolitan form the attachs are fairlv long (which fact, with
the already quoted nervous signs justifies the name “relapsing typhus,”
Wwhich 15 <ometimes used) and they are not numerous (generally two to
three, cometimes a single one) In African tick fever the attacks are much
shorter (the firt and the second 3 to 4 days, the following ones 1 to 2
days) and more numerous (averagng 5 to 6 and up to 8 and 11 days) In
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any ense, the apyretic mtervals vary in length (a few days) and are
asymptomatie

Complications are farrhy numerous wd often mteryene in the mortalily,
this 15 espeenilly true of pathologie condittons of the lungs Nephritss or
hepato nephntis 1s sometunes noticed A shight feversh albummuna i
frequent Emstavs, an e inthoms sometunes petechial, and labtal herpes
e, encountered The spreochet il mifection fanly often determunes oeular
mamfestations iritis, ehorewhitis, and nervous states dealness, facal
paralyss, cte
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Cuart 13 Tich relapsing feser from Katanga very much of the European type
(Dr Mouchet)

Chimeally, attention has been drawn to a memmngitic condition, the 1n
tense cephalalgia 1» sigmificant

From 1910 on, Rodham and his collaborators had shown the frequency
of a lymphoey tic reaction m the spinal flud with shght general disturb
ances Thewe facts have been confirmed elsewhere Various writers have
been able to infect ammals with the spmal fluid and have observed
parasites m 1t All this 15 m agreement with the neurotropism observed m
mice, ete (Buschhe and Kro) Benhamou and colleagues (1946) draw
attention to the presence 1n Algena of bradycardia, especially during the
apyretic mtervals as well as of cardiovaseular adynamia with low tension
Less frequently have «igns of acufe articular rheumatism and complete
collapsus been noted

The bilious typhoid fever of Gmesinger, formerly observed m the
Mediterranean area, 1s an mfectious 1cterus of which the retrospective
dragnosts 15 not clear and may vary severe relapsing fever, leptosprrosis,
ele

PROGNONIS

The prognosis 15 generally favorgble quoad vitam The average mortal-
1ty 15 5 per cent Nevertheless, eprjemies constderably varymng in gravity
have been noted In certain nstances (Europe, Indin, ete) the gravity
could be ascribed to social conditions {war, famne, etc ) In West Africa,
however, and m the Sudan, the dcath rate has generally been igh (25 per
cent) m spite of farly good hving conditions for the populations referred
to During the erisis a collapsus 1s o be feared

Ocular compheations are functignally serious

It will be remembered that Dutton succumbed to the di~ease m the
Congo but according to Dr Hetlherg who accompanied him, his health
Was not m perfect conditton when he left Burope and that scems tc
aceount for the fatal termination of lus malady (personal commumeation)
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The susceptibihty of Negioes to pueumopatinas possibly evplams the
griaty of certamn eprdemics

DIACNOSIS

Chneal disgnosss 1s easy only with a classie temperature eurve, and
this mformation 1s not wulwble m the emrly stages of the diceice At
the begmnmng, the ilness mught easly be tahen for malara dengue,
yellow fever, and cven exanthematie ty phus, m fact, quite % number of
sudden pyrevins The mtensity of the beadache pomnts to relapsing fever

Actualls the modcrn physiesan nho, at the enseb of any kind of fever,
neglects the rescarch of parasites m the blood commuts 4 professional
error wnd luses the opportunity for dingnosis, which, beeause of treatment,
may neser oceur agan 4 sunple bfood smear mav show parasites, a thick
drop always bemng more certam * The darh field condenser which 1 <o
useful i & laboratory 1s less practicud for the physieian

It 1s 1mportant to remember that, contary to whit happens m malara,
examination n relapsing fever 1 positive only during the febrile period
During the apyretic mtersls, however, hemoculiure on speetal medmm
or mnoculation of susceptible ammals will show the enstence of latent
mfections* The number of parasites v inies greatly During the relap s
they may be quite searce The blood shows leuhoeytosis

Serologie methods have yet to achieve defimte wnportance Lumbar
puncture provides useful mformifrion which must be interpreted with
prudence while considering the other eauses of menngttie reaction (~leep
mg sichness, syphubs, ete} The retctions of Bordet-Waessermann and
Bahn e negative The benzom reaction mught be positive, i the & phn
litic zone

TREATMENT

After the discovery of 606 (arsphenanune), Iserscn m Ruan pomlexi
out the actisity of the product agunst Sp recurrentss, wd Rodhmr%}n:tc
colleagues 1n the Belgian Congo extended thns finding to Sp duttont ;
writers made use of very large doscs, 3¢, 10 mg of arsphenamine Pﬁ‘“'_ :fr
ot body weight The parasites disapper m four to six hours and the ft
m twenty-four hours

At pre{mt, neoarsphenamme 15 used m doses 1arying ﬂccordmggoc:l;:
writers For a dose of 1bout 10 mg per Kg of body weight, ﬂlﬂ:}":dm
generally ponerful In practice, 600 mg for the adult, repe litm% o ot
atter four duys {thiee tunes m aff) has proved to be very s'\l IS;X e
the begmmng of the mfection, evcept for certun struns whicd

* hods should abway s be voupled fo
l‘gx?;)::fx‘lextn{;ct qZl?o Sec o(} bload mto o monkey or dnide 2 ce WON.

{incubation 2 to 6 days)

ar miee
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very susceptible to arsemic (this apphes espeeially to Sp duttons) When
applied after several attacks the result 15 often less fav orable, the nervous
system probably being already 1nvaded

It 13 advisable not to use the product during apyretic mtervals, nor
while the patient 1s at er1s1s and a collapsus posable

Other writers give increasing doses, that 1s  300-400-600-600 mg for
the adult, at inters als of two, three, then four days This prudence 1s just:-
fied 1f the general condition of the patient scems very 1mpaired Too strong
a treatment sometmes results in pather severe re «ction, not to mention the
characteristie tovieity of the arsencbenzenes Toward the end of the series
of attacks 1t seems necessary that treatment by trivalent arsenical give
wav to the following which appear to be neurotrope

1 Pentaralent irsemcals Stovarsol per os to the total dose of 50 mg
per hg body weight 1 three days or mtravenously (Sodum Stovarsol),
al~o Sodium Orsanin 2 to 4 times 20 mg per kg at intervals of five davs
(Boiron 1947) The effect of these produets 1s often 1mperfect (stram only
slightly arenosensitive)

2  Cold Solganal, Solganal B, Solganil Oleosum and Oleochry~obo ¢
have proved experimentally to possess a therapeutic action <uperior to
that of ar<emic even on ccrebral mfections This has been less well estab
lished 1 the humin Gold s¢ems prineipally indieated 1 the nervous
period 400 mg mtramuscularly of Oleosalganal and repeat

3  Pemcillhin This antibiotic represents an acquisition of importance
1t 15 particularly <uitable m cases of yaundice and weak subjects About
500 000 units should be grven The spirochetes disappear within twenty-
four to forty eight hours

FROPHYLAXIS

In lice relapsing fevers, prophylaxis 1« imited to the destruction of the
hee The dusting with 10 per cent DDT m talcum ramdly kills all the
adult hice and the effect of 4 single application 15 maint-uned long enough
to kil the lice as soon s the mits are hatched (see exanthematie ty phus)
In the case of relapsing fever due to house tichs the mdividual prophy
s 15 easy One need only sleep m 4 tent far from habitations or m a
house with cemented floor Sprinkling the floor with water or mantuining
2 light at mght 15 1 protection in suspeeted houses If the legs of the bed
are placed in contumers full of any kind of liqud or disinfectant, the
protection 1y complete Thie best way to realize soeial prophylaus would be
to burn down all contamnated habitations and to forbid all constructions
made of earth and strawn using bricks and ecment mstead

*The trvalent ar coieal of the ar me owide type (Mapharsene ete) have been
le <1nu e but are actine (40 to £0 mg ) mtravenou ly
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In cases of 1elapsing fever due to rodent tichs it 1s mperative to avod
sleeping near burrows winch are suspect

7 RICKETTSIAL DISDASES*

General Defimtion It 15 permissible to group a certam number of
diseascs chiwacterized by  sudden onset, 1 morbilbform or petechal
eruption, continuous fever hsting from ten to twenty days and fawh fre
quently showing prostration All of them =re due to Richettnas and are
transmutted by Arthropods

Suveryd of these disenses helong 1 ither to temper it conntres, but ther
melusion 1 h mdbooks on tropieal medivme 1s elasae and justifiod by ther
relationshp

GPNVERAL ¥ TIOLOGY

The Richettsias constitute & group of micro organsms of undeter
mined position m the classification They are common m Arthropods and
their characteristic habitat 1s mtracellular Couet or baeithform, the Rick
ettsias are mostly present in the c toplasm of the eclls, sometimes m the
nucleus {Roeky Mountam feser), at other himes they are1 olated onibe
smeats after the rupture of the cells They are difficult fo stun sith
amiline colors and by the Romwnowshy method The Machiaveflo color
mg (see Appendn C) stums them red Only Richettains of Q fever
pass through filters {Berhefeld X ) "The Ricketissas, it e the varuses, an
be cultis ated only m the presence of Ining cells or on chich embryo
Very {ragie, they can be hept alne only by desieention and mamntaming
at fow temperiture The Isboratory tests permit the separation of Rick
ettsril disoises

1 By the behavior of evperimental ammals, expectilly mile gw
pigs of 400 to 500 Gm , njected mto the perstenenl ity with § CCI
myamum of human blood tal en at the onset of the mfection The nnrm::
maximum temperature of the gwnes pg » 395 C The temperam’eh’
tiken rectallv, the thermometer pushed to a depth of at Jeast 3 200
meters

2 By the determination of the transmitting Arthrolzode

3 By the agglutnation test of Weil Felix (Proteus 1)

4 By the specific agglutimation and the complument haton
Rickettsias obtamed by eulture

hia}

testy of

TRANSMISSION

Several groups of Rickettmal diseases b
smmunologe properties ind by their mode o
Arthropods

P——
* French Richettstoses, German Rickettso en

ave been defined by thex§
f transm con by Pt
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TRANSMISSION

Parasttes are transmitted from man to man by the excrements of body
lice, Pediculus humanus corpons and P humanus (capits), principally
by eratching of the <k, crushmg the lice, and mjuring the epiderm

PATHOLOGY

The Rickettslas are mtracellular parasites particularly of the vascular endothehal
cells The parnsitic result 1s mjury to the caprlluries and small ves els mith swelling
of the endothelium sometimes necro 15 and thrombows These vascular alterations are
surrounded by a reactional nodule (typhus nodule) sometimes more e pecially
fltrating (lymphocytes histocytes plasmocyvtes) at other times more prohferous
(neurogla) The a ~ocation of small ve~el le 10ns with typhus nodule ean be eon
«idered as pathognomome The finding of Rickett 1as 1n the endothehal cells (a rather
diffirult task) brings definite proof The nodule sometimes called Fraenhel s nodules
are seen 1n the shin (exanthema) the mu cles the myocard and more espeaally
the central nervous wystem {cortex (erebial trunk marrow)

T
40

39/\/\/\/\/\/\

vV

Cnarr 14 Ipidemic typhus from Urundt (Drs Pergher and Caster)

According to Golden (1945) relation between vascular lesions and mflimmatory
foc1 15 to be met with only on the surface of the nervous tissue the shin and the
& testicles Degenerative or inflimmatory alterations (mononuelear cells) have been
observed n different organs Mhver myocard te ticles ldnev and spleen The
thichening of the walls of the lung aveoh 15 farly common
The macroscopie lesions reveal no data of pecial importance except what the chne
has already shown a remamung exanthema thiomboarteritis pulmonary complica
tions voluminous spleen swollen testicles

SYMPTOMATOLOGY

The meubation period 15 on an average of tn to twelve days, and
usually symptomless The onset 15 very sudden Migh fever, shivenng,
cephalalgia, and general mala ¢

The fever reaches 40 C fromn the third to the fifth day and persists
uninterruptedly for ten to fifteen davs after which the temperature
rapudly falls
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The exanthema appears from the fourth to the aixih day, first of alf on
the sides of the trunh and the yner surface of the arms, and spreads to the
whole body except the nech and face The palms of the hands 1re rarely
attached, and cven less so the soles of the feet The eruption 15 firt
roseolitorm, becommg petechial after two or three days It 1s barely
noticeable, if at all, 1 colored people Entensme escharotic ecchy moses
are also seen

Ire 26 Eimesuc Tyenvs
Nofe the stupor and the tongue hemorrhages (Army Institute of Pathology B
No C4345 Washington 20 D C)

The nervous system 1s sertously affected intense headache, mchx;}i
delirium, then progre.swvely prostration, drowsmess, disturbed by 5
tion This typhic state appears after three to four days and reac -
maximum about the eighth or tenth day It sometimes continues U
state of coma

The arculatory apparatus shows very notable symptoms my gf:;d;
with a weah and quick pulse, shght anomalies of the electroear o
low arter1al ten.ton, dyspnen and eyanoss Death may be due tol‘ns)bL
even after the fall of the fover The ureulatory troubles seemX 0"to\!
to vasumotor meehansms The respiratory nppamtusf re;eac;ten )y
dy.prea ab the start, then hypostatic congestion and, fairly
of broncho pneumonia
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tality 33 20 per eent Death oecurs erther by aggraation of the never
state {coma) or by uireulatory nsufficiency

DIAGNONIS

The triad of fever, putechnal e wthems, and typhus stute 1s farh
characteristic

Typhotd fever develops more slowly than eortan ather febnle mubdic
Relapung fever will be casily recogmzed microseopreally, mfluenzs pos
sestes less nervous symptoms and more respreatory complications and i
propagation 1s more sudden

The laboratory offers two valuible diagnostic methods The first »
mnoculation of the guinea piy, s mentioned m the etology The seeond 1
the study of the serie properties of the patients

1 Wel-Fehx reaction In 1916 these withors 1solated from the unne
and blood of typhus cases strains of Proteus bacill which werc aggluts
nated by the serum of the patients Strun X19 has proved to be themot
sensitive and 1ts varety O {meapable of extension on gelose) TH
merhantsm of the reaction 1s unknown No relnbonship has been fomn
between Proteus and Richettara These germs probably huve antigenst
vommon The reaction 15 empirseally vahd 1t appears from the fourth !
the siath day, remams at 1ts mavmum from the eighth to the twenbict
day and decreases rapdly to mul five or e months after the iiness

Agglutmation up to 1/1601s considered without ssgmficance It canreac
1/20,000 and more The tcehme 1o the sume a. for Wdal's test Bridge
advises the use of 2 suspension of muerobes killed by aleohol {destructo
of the antigen HY) Thon, after chumnatg the aleghal, n suspenson 1
made m formehized phy siologic water This method has the advantage ¢
palliating the possible mutation from O to H It gives Jower agglutmatio
rates than the hving antigen Plotz utihized strauns of which the mmme
bility had been vertfied The mne of the agglutination rate » the me
charactenshie This statement applies to a1t agglutmations wnd all prae
tioners should, therefore, tahe the blond as soen as possible 4 negativ
result should be rationally mtcrpreted and the blood e pepmined 10 4o
time

2 Agglutinabion or comploment deviabion of Richettsins
reaction conststs m the agghutmation of Richettsias from hee {1
tieal) Tt 1s also possible to carry out the igglutmation or the comp‘em:;i
devintion tests with Richettsins obtaned from cultures Contrary te .
reaction of Werl-Feln, the above mentioncd tests ean ifferentinte :Eu
demme ty phus from Rocky Mountam spotted fever and even fr;;;ﬂ(‘z‘;u
typhus The same differentiation is possible m the gunes pig {Flo!

Wesgl
-5 prae
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It should be observed that the serums may contun anti1 Cberthella
igglutins, sometimes at high titer especially in people who have been
v acemated agrnst typhoid fever

TREATMENT

Injections of serum from coms alescent ¢ 1es have been used 1 epidemic
typhus and also 1n other Rickettsial diveascs This practice, when utilized
at an early stage, seems favorable to several wnters During the eprdemie
m Urundi m 1934, results wete hardly ippreciable

“ore recently, p aminobenzoic acid used during the course of the first
weeh has been considered advantageous by vartous observers This <ub
stance 15 given by mouth together with codium bicarbonate (10 cc of a
5 per cent solution per gram of 1e1d) The first dosis 15 8 Gm followed by
3 Gm every two hours A plasmatie concentration of 30 to 60 mg per 100
ec 15 the goal The tolerance 15 satisfactory Total doses from 200 to 500
Gm have been given Naturally 1 the event of mfeetious compheations,
<uch as pneumontas, ete , one would turn to pemeillin and not to sulfona-
mdes of which p aminobenzole acid 1s in antagonist

In addition, the symptomatie treatment of grave infections 1s indispen
~1ble

PROPHILAXIS

I'mdeme typhus 1s almost exclusively transmitted by lice Yet con-
tammation by nhaling 1s possible Aceidental laboratory infections have
occurred through small drops laden with Richettsias during the various
manipulations of mnfected tissues The perconnel of delou~mg stations 1s
also exposed to mfection by mhalation of dust infeeted wath dry ¢vere
ments of lice

When a typhus epidemic begins to spread, every house mn the region
must be searched for cases Patients must be <ent to tvphus hospitals
bathed, deloused, ind their elothes disinfected Then the disinfection of
the houses where cases have been found must be effected quarintine
stations established with facilities for delousing, baths, and disinfection
All traveling 1n the region must be limited, espeezally by trmns which must
also be disinfected

A particularly efficient method of destroying lice consists in the powder
mg of the whole population with 10 per cent DDT in taleum or
pyrophyllite The DDT halls the Jice almost immediately by contaet The
eggs are not affected, but the action of the DDT 15 <o durable that 1t lasts
untl the hatehing of the young lice <o that 2 single pondering suffices to
make sure of & complete delousing Indinidual protection has al o been
a =ured by using only such underwear, stochings and other clothing which
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carned out by the rat fles, Yenopsylla cheop s and the rat louse, Polyplaz
sprulosus

From this wimal reservorr, man s infected sporacieally, more by con
tamination of shin ¢xeoriations by the excrements or the crushing of the
fleas than by the bites

Direct contammnation by dried exerements of fleas 1s nat excluded The
passage through the human hee 15 possible and ean ereate epiderme con-
ditrons {\exican Tabardillo)

The distribubron s the same as that of the cosmopolitan rat the
southeast of the US A {DMaxey, 1926), and since then practically every
where, meludmg the Congo

The disea e resembles eprdemic ty phus but m an attcnuated form, with
less mtense eruption, less petechine attacking the trunk by predilection,
the nervous system only shightly the progno-is being on the whole fasor-
able (lethahty 1 per centd Howeser, the Mewcan Tabardillo s very
sereus

‘The diagnosts makes use of the W ell-Felix reaction (OX 19) and the
waculation of the male guinea p1g The weubation 18 much shorter here
than in epadermic typhus (4-6 davs) and 13 {ollowed after the onset by a

TnmouniTy ConrErrep 70 THE Cuinra Pia By 7ar Princieat RicRerrsiat Dispases
v

Rocky
Tmea® Aphn el Tover Touteuger whi Q_fever

Fpidemue typhu + + - - -

Munne 1 phus 4 + - - -
Rocky Mountan

potted fever - - 4+ - -

Tautugamusty - - - + -

Q fever - - - - +

Tae Wew Feurw Accturrvation v Privorrat Ricrerrsia Discases

oM 19 O\ K
Tpidemue typhus + -
Murine typhus + -
Rocky Mountmin
spotted fever + -
Tsutsugamusin - +

Q fever - -
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GRAP}IIC DISTRI.BLTIO\
Tie Disgree Cuisty i, the Moy, of 1 ¢ States o the Usq but p'lrm'lll-l"lj 1’:1”)"
nmghborhoad of t} o Rocl\,y '\Iount:uns Tdap o Mcn(-ma md g7 o Western C‘WIS :r
t1g assocntz-d With g, 0 phys of 820 Payp, (Brazx!) and pe doupy With Tobug fe,
(Colombm)

ETIOLOG 1

The iseqge IS dug ¢, Ifzckctlsza Ticketss, The Terction ), the guines
PIZ vargeg Breagy With the Stram and gt 5o mdependent of the latter n
Mman When the Telctiop 8 shghg the Suine, b (Ievelops the ferer n
four ¢, fire 38 byt Shoyg 1o gy ellmg of the SCrotymy, In ¢ Severe formn

Murine typlzus Prog Uces f, , gangrene or in Clseg Whiep, survne IM
eschar 1y, diseqsy MYy a5 be tr'msmztted to the Monkey ang to the
t

This 15 conducteq by ticks onj;, Rch\ettsn are foung m the tlsaU:‘br"[
the tre}, the C¥cremen and in g, eggs Im‘cctzon 15 tbere[ore Izercd; jl\}
m the g ¢ Datury) tmnsmxtters are now the Wood bllzs

ntor @ndersgp, (the Western form » the dog trck tarab;

6:’;:::8”1 form) » and Amblyamma amerzcrmum Onp, the adult formg

* French Fievre Pourpreq des Mont, 203 Roc) CUseg
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attach man, the lirvae and nymphae infect rodents Other tichs which
would seem to be potential vectors are {mblyomma rajennense and
D occidentalis, parasitic tichs of man, Haemaphyals lepons-palustrs
and D parumapartus, rabbit ticks, and Rhipicephalus sanguineus, the
brown tick of the dog

It 1s probable that wild rodents (ground squirrels field mice, ete)
the Untted States form the natural reservoir for B richetts: although
thus parasite has not been discovered among them up to the present twae

The “fievre boutonneuse ' of the Mediterranean basin 1s transmitted by
the dog tick Rhipicephalus sanguneus, and the dog 1s the reservoir of
the virus

Tn South Africa a smmlar disease 15 transmitted by the larval form of
tich Amblyomma hebraeum Rhpicephalus appendiculatus, Haemaphy-
sals leachr and Boophilus decoloratus They are fixed on grasses and
become attached to & man as he walks through the savannah

In Braml the dreaded Sao Paulo typhus s transmitted by various
Ambluomma The reservoirs of the virus are the rat, together with the
opossum, the domestic and wild dog a wild rabbit (Sudvdagus) and the
agouts { Dasyprocta)

The tick fever of India, very closels allied to Rochy Mountan fever,
Is transimtted by ticks, probably Rhipieephalus sanguineus A Rickettsial
disease transmitted by ticks { Dermacentor nutfal) exists in Stheria

PATHOLOGY

Macro copually one often find» scrotal neciows and a marhed splenomegly
Histologically the vascular and pertvascular le 1ons re emble tho e of typhus the
artenal le 10ns are more severe the nodules are less marhed than m typhus partieu
larlv 1n the brain where there are more often small infarcti An exudative myocarditis
18 regularly found

SYMPTOMATOLOGY

The disease strangly resembles typhus but the fever 1s of longer dura-
tion (three weeks) 1t frequently exhibits mormng abatements and ends
Iysis

Lruption appears toward the fourth day in the form of pinhish maculo-
papulous elements becormng hemorrhigic It appears on the wrists and
anhles and spreads over the whole eutancous surface meluding the palms
and soles of the feet, the face and the sealp, the abdomen 1s at times only
shghtly affected

The general symptoms recall those of typhus, the nervous system being
quite often less affected The frequency of gangrene of the serotum, the
prepuce, the tonsils, etc , are notesorthy, and related to the considerable
lesions of the arteriales
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PROGNOSIS

1t 15 severe but varies somewhat according fo the strain The dwsease
15 {atal n an average of 20 per cent of cases, and, as 1 typhus, 15 aggra
sated with age The typhus of S0 Paulo 15 commonly very severe

DIAGNOSIS

Diagnosis 1s chnwally faciitated by the tvpe of fever, the erythems,
the definite splenomegaly There 1s no primary lesion Inoculation of the
gunea pig creates a febrile mfection which 1s frequently compheated by
serotal nectosts and produces no mmumty agamst typhus or tsutsugs

Fr 28 Roony Mounruw Sporrep FEVER D
Profuse macular mﬂ; on the eighteenth day of iiness Recovered {eourtrsy
C MeGalh)

r
mush: The Wel-Felix reaction, somewhat modified, 15 sometimes clea‘l"cfs
with Proteus OX 2, sometimes with OX 19 The Richettsial antigen gv
speeific reictions

Treatment Acid p-ammnobenzoie should be used

PROPHYLAXIS

1 Man plays no part n the transmission been

2 Destruction of tichs by the use of msecheides has n;)t b50 {;;“ cach
achieved, “Dipping” (generally an arsenrcal msechierda :m ,c e,
as 15 used 1n the struggle agamst prroplasmosis and theileros?
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reduces the nhumber of tichs to an pprecable extent The dev elopment
of culturey has Produced hm!th) conditions yp certam regions of the
Umited States (Bitter Root Valley )

men qre [requentl) the more €xpo ed and g almoyt professwnaﬂ)
(eg, <hepherds, hunters Byt also Auting the Summer <gysgn touristy)

In the East of the Umited States women and children ar, often found ¢,
be aﬂected, which 15 doubtless dque to trinsmywyon by tichs carried by
doge

mong the Yacemated)

Since 1940, the vaceine has been Prepardd from Rygl titsins cyltyy ated
on chicken embryo uang Coy 5 method

In South Ameneq stmlar methods of tacemation have hegy apphed

he Tecommended Wmjection v 1 ¢o of taccine threp times, at wechhy
ntery als, and 3¢ appears 10 be necessary to repeat thyg each year

Frevre Boutonneuse

To tlys 8roup 1s related o senes of Richuttegn) di eases abso trang
atted by tieks, but the elmeal behavior 55 wunlly benign The o @y easey
have been observed 1n various countrics South Affier Reps % India and
Possibly 1n {he Congo, but the best known 15 the Meditcrrangag, “fievre

Outonneyse 1

Chmcall; this mfection Tesembles the other Richettsiag diceases but
S stated 1g mare bemgn, the evanthemg betag generafly 1o that of
Potted foy, er

¢ presence of 5 papuloneerotic lesion <hould especiatly be notreed,
“tache nowe' (b el spot) appeartng t the Pomt of the tieh 2 Punctyre
a;ld Attompaneq by a sihght adenopathy The rogno 1y g Iavorable
ethahyy ¢ ent
he dx);gngsﬁmr‘ncust )be made with the other Rickettsias Tp, attempt
S be madg 44 sdate the primary lesion with the ePdemiologre eppeyyy
Stanceg (contact, with dogs, ticks ele}
The Wil Felpe y often slow (O 19) or remains neEtine A comple.
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ment deviating reaction wall distingussh this form from other Richettaas,
wehuding spotted fever (Plota)

Bullis Fever

The dise we, obsaaved ot Camp Bullts 1 Tevas 1 3942-1043 1« ¢ fone
of short er meduun durition, with puns, adrnopathy, pharyngeal esan
thema, and ¢ times n early and fleeting maculoprpulous eruption on the
trunh Leuhopens occurs tonrd the second or third day

The disease has been attrbuted to & Rachettsia which, smmunnlogiealls,
appewrs related to Ameriwn Q fever The i ewse ereates no cros
nomumty with Colorado tich fever (see further)

The transuussion 1s eficeted by dmblyomma amercanun

Rael ettsialpox

In 1946 a peculiar febnile disease charneterized by an 1mstial Jewon and
ul eruption of a veswulopapulir type was discovered m a houg
development m New York City (Huebner, Stamp, and Armstrong) The
nune nehettsidpox was gren buetuse of a4 chimenl xesemblance to
chickenpoy and of the discovery m 1 patient of 4 Richettsa, cloweh
relited to B conort the causitive agent of fievre boutonneuse, though
serologeally dist hable The epid logic study pomted out tht
house muee {Mus musculus) constituted the veservowr and that thew
blood suching mtes {Alodermanyssus sanguneus) were the vectors of
the disease Several strams were 15olated from the mstes which proved to
be culturally and serologieally identical with the stram iolated from
man The name B akan has been proposcd (Huebner, Jelheon, ard
Pomerantz, 1946)

(D) Tsutsugamush: Fever®

TSTORY -
Tlus diceace has beens hnown for contunes i Clhinn and & o 1t seems l!he ms o
of transmis 1on In Japan too its chimeal recogmtion 1 of camzdrr:l\ble ‘o:ﬁ o]
sng and 1 was there that European doctors (Palm 1878 and Baelz a i
learncd to recogmze 1t Between 1920 and 1932 Japauese ob&elg)erzf et
Nagavo) elucrdaced the etiojogy Psendo typhus {or P «udo-t1phox e 5t
discerned 1n 1910 by Schuffer and collcagues In Indo China I ﬂsinnge‘c NS
first mdisputable case (1923} Observations . Malya Aystralin é“r o
defined the nature of vanous Jocal diseases scrub taphus Mossman

ettod

GLOGRAPHIC DISTRIBUTION

oo
China Tabs Cevl
This compnises almost the whole of the Far Ea t cxduding e, Queen

Burma Malya Sumatra Japan and the South Vet Prerfiu I\muom e Par o
Simd A Jarge number of cases were « cn dunn,, the mibtan op
{1942-1945)

hos of
Sumatra) Scrub TyM
* f Japan Pseudo Typhus of Deltn (.
Ma}?}‘r‘aer)\i’ft‘cp’}ru;;h%s j( Q{y\c Tuoorts of the Dutch 11 Indonessa }
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ETIOLOCY

The disease 1 attributable to Ricl ettsia orientalis This germ 1s only
<hghtlv virulent toward the guinea pig It can be transmitted to the rabbit
by intratesticular moculation (interstitial cells) or by ntraccular mjec
tion (endothehnal cells of the cornca on the membrane of Descemet)
VMonkeys and rats can also be infeeted, but the mouce 1s the preferred
experimental ammal

TRAN SMISSION

In Japin the dicerse 1s tran matted by the puncture of the hrvi of
an Acaman, Trombwcula af amshi In Formosa m Sumatri m the

Tic 20 TROMBICULA ARAMTSHI
Army Institute of Pathology “eg No 8D1458 Walington 25 D C

Plibppmes 1w Malya and m Queensland the transmntter 15
Trombicula deliensis 2 hindred species, probably identical with the
former

The re ervorr of the virus m Japan 1> the field mowe (Microtus
montebelloy) 1n Sumatra the house rat (Vus concolor) and field rat
(Mus v1ardn) and mn Malay 1 the hou e rat (Mus rattus)

The mfection 1~ herechtxry 1 the Acaran The latter becomes infected
m the adult form 1 wild rodents The larva1s born from an infected e
Of an orange color 1t 15 hardly visible (1t measures 400 p by 200 4
approximatcly ) and 1s hevapode (the adult po e ses four pair of legs
and measures 1 mun by 0o mm ) The lanva only, which feeds but onee,
transmts the diseace to man
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ment deviating reaction will distingwish ths form from oty Richettaa,
including spotted fuser (Plotz)

Bullis I ever

The discase, observed 1t C wmp Builis i Tevae m 10421943 15 « fner
of short o1 medium duration, with pamns, adenop thy, pharyngeal exan
themn, wnd at tines an early and fleetng mneulopapulous eruption on the
trunh I culopemy oecurs tow ard the seeond or third day

The disease It is been attributed to a Richettsia which, mmunologieath,
appears related to Ameriean Q fever The disewse creates no oo
mamunity with Colarado tick fever (see further)

The transuusston 1s «fected by Amblyomma amercanum

Rl ettalpox

In 1946 a pecubar fubnle disease charactunized by an mital Jesion sd
an eruption of « vesiculopapulir type was discovered m 2 houng
developraent m New York City (Hucbner, Stamp, and Armstrong) Te
nmme nehettstalpoy was gnen becavse of a2 chnieal resemblance to
cluchenpox and of the discovery m a patient of 4 Ruchetista, clocelv
related to B conom, the causatine agent of fievre boutonneuse, though
serologieally distingwishable The cprdemuologi study pomted out that
house mice (Mus musculus) econshivted the reservor and that thex;
blood-suching mtes {Allodermanyssus sangtaneus) were the vectors o
the discase Several struns were 1sol sted from the mites which pro edto
be culturally and serologeally identical with the strun rolated (r03
man The name B akan hus been proposed {Hucbmer, Jelfison, a%
Pomerantz, 1946)

(D) Tsutsugamush Fever®

HISTORY

.

hod

Tius di ea ¢ s bren hnown for centuries 1 Chne and o 1 "’N;:; t{l\:’mc&n‘

of tran mi~ion In Japan too ss chimeal rerormtion “ﬁ“f 9"“‘“‘""{‘ : veor hater

g and 1t was there that Luropean doctors (Palm 1878 aud g o zm (e peesally

lesrned to recogmze 1t Between 1920 and 1932 Jopame e ohex:;) of Delln ¥

Naga o) eluarda ed the ehologs Pseuda typhus (or Preudo fypl ?m e obrved

dt cerned 1n 1910 by Schufiner and collcagues In Indo Chint m? geh‘ have 30
first idieputable cwse (1923) Obsenation. i Malwn ?;“"a ':; fover et

defined the nature of various Jocal disea.r~ rcrub tiphu , Mowma

GFOCRAPHIC DISTRIBUTION

, Ceylom
This comprises almost the whole of the Far East oxseluding %h\:ﬂG 1{?::}:3‘ G
Burma Malaya Sumatra Japan and the South West Paufie ) emm e Poctic
land A large number of ¢1 es were seen dunng the ity opert
{1942-1040) p
Typhas
wumatra), Scrub
* by ¢ Japan DPseudo Typhus of Delht (
\Ial&;‘i’lﬁf\i’aip'l‘:sp}:ls J(R(yte Toorts of the Dutch 1 Indonesa )
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FTIOLOCY

The disease i attnibutable to Ricketisia onentabs This germ 15 ondv
shightly virulent toward the gumea pig 1t ¢in be transmmtted to the rabbit
by mtratesticular moculation (mterstitind eells) or by mtraocular myec
tion (endothehal cells of the cornen on the membrane of Descemet)
Monkeys and rats ean oo be mfected, but the mouse 1y the preferred
aypermmental ammal

TRANSMISSION

In Japin the bt ease s transmutted In the puncture of the lwva of
an Acwan, Trombreule akamuskr In Formoea, m Sumaua m the

Fio 20 TROMBICLT A ARAMLSIIT
Army Institute of Pathology \eg, No 8D#458 W« tungton 20 D ©

Plippines 1 \vava  and m Queensbnd  the tranumtter 16
Tromincula deliensiy 2 handred speaies, probably adentieal with the
former

The recervor of the vuus m Tapan 1~ the field mouse {Aficrotus
montebellor), 1 ~umitra, the house tiv {Mus concolor} and field rat
(Mus 22ardn), and n Maliy = the house rat (Mu rattus)

The mfeetion s hereditary m the Acanan The latter becomcs mfectcd
M the adult, form m witd rodente The T 1s born from an infected ey
Of an oringe eglor 3t 1s hardly viable (1t measures 400 x by 200
Wproxinivtelr) and 1s henapode (the adult possesees four pairs of legs
And measures 1 mm by 05 mm ) The larva ondy, which feuds but onee,
1Han muts the drcrace fa Tran
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PATHOLOGY

Pathology strongly resembles that of typhus sasenlantis myocarditzs to the
extent of necroas encephalitis, pneumonttis (nflammation of the alveolar walls)

dary broncho A macrophage with basophthe eytoplasm 1s the char
actenstie element of the exudates an the mvorard <pieen Yiver lymph nodes
T
40
39 ") \/ ] / M
/ VT LT
3g (\
TN
37 N
N
36

CHart 15 Scrub typhus 1« Congo natrve of the Belgian Ficld Ambulance on the
Rurma froat (ieut Touvesux)

o

R

F1c 30 Scnus Tyesvs  Two Iniar Lestons ¢
Army Institute of Pathology Neg No D145 Wachington 2 D

S1 \IPTOVATOLOGY

Tncubation persod ascrages fifteen days

The s;mptorr’natology 1s very similar to richettwial dicease~ S\Iﬂ:!;;s“!‘ly
set, hugh fever, hedache, eruption tow ard the fourth day and telﬂ‘!:S g
aore or less slow, after two weehs Maculous or mnculopapu(; gy
thema appe irs from the fourth to the aighth day on the trunh a;\; dge-t ot
excepting gener ily the extremmbies, and sometimes the face
become petechial
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The nervous symptoms, the cough, the oeular congestion, and the myo
cardiac troubiles are also of the rickettstal type The anviety 1s marked
Auditory and ocular troubles are farly frequent More charactersstie 1
the existence of & primary complex a papuloneerotic lewson {black spet)
with adenopathy 15 akmost mvariable in tsutsugamushy, more rare i scrub
typhus General adenopatby 1o frequent The uwual complications anse
{preumoma, pleurtsy, hemorrhagess

]

Fio 31 Scres Tyrnus WitH Asistar Ivarisy T esion
Armv Institute of Pathelogy Neg No Ddla Wa bugton D C

Fic 37 Priviary Trsign or Muarkoonts o The Lip iv S0y
Courte y Dr W Kousrenaar

PROGNOSIE=

This vanes from Tegion to repron but is fre quentls <evere {particularly
i Tapan) and on the average fatad eases reach 16 per cent Cireulatary
troubles of my oe wdhac or penpheral ongin mav pers«f for eeveral months

'
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DIAGNOSIS

This will be facilitated by & knowledge of the endemerty, the epidem:
ology (contact with the sost tself on which acanans Irve), observatiun
of the eschar (which may, howeier, be absent)

The reaction of Wail-Teliy 15 confined to the OX K stram and, after
the first week, may reach 1 Iugh mde, 1/100 bemg alrendy sigmficant.
There 18 2 considerble difference from typhus {OX 19) and spotted ferer
(OX 2-0X 19) Speesfie resctions (Richettsias) may abo be employed

Treatment The p-aminobenzote aexd scems even more actve here than
m typhus {sce above)

FROPHILANIS

1 As the disease does not pass from man to man, wolation 1 of kitle
mpottance

2 The destruction of the larvae of Tromiicula m nature is very
difficuit Gammexane 15 more cffienctous hicre than other mseeticides

3 Proteetion of 4 healthy man who must move m mfested regions 8
best wesured by the weanng of hermetie shots and clothing, and by the
we of dimethyiphthalste on the shan, thns fording ffeacious repelent
wetion for scveral hours Impregnation of the elothing with this substance
with butyiphthalate, and more especially with benzyl benzoate his
been recommended as profection agawst Acanan Jarvae

Vacemation, until recently, hias been disappomnting A new dead vaceime
wang B onentals of » punficd culture appears to be effeetine

(L) “Q’ Fever

HISTORY

reyiation mav be demed® the
Burnet

hett 18

Discovered 1 Queensiwmd from which the abb
disense wis dmmged i 1937 by Dornch and selated o the Richettous b
and Itcoman o the ame vear Iater Dyer wentified with the germ 2 g\c :
found 1 the. Umited Statcs of Amtrier i the tek Dermacentor andersont (“\F\(Sd o
Cox In 1943 Camnoptros solated a Fachottsn m the blood of G(‘m:;nhﬁed "
<uffering from  fever of the mfluenzy type m Crecre and the vuus 81 K
the Unsted States with the same spotyes

F OCRAPHIC DISTRIBUTION

¢l as for
It 15 probabh widesproad and moam ex e sncludes regions 3 hifferen

aput as usti i Southern T urope and the Lnted States

LTIOLOCY

ble to Rickettsia
The disc se Q. fover {Quecnstand Fever) 3¢ ﬂtmb;:hdmpmm et

burnett: mn Austrelia, and Richettsw burnetty subs

* 1t roems that Denick actually meant by “Q guery
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DIAGN ogpg
This Wl e f'zmhhted 3 & knoy ledge of the endemlclt}, the Coidem,
%logy (oo et wagpy the 5oy tself Cariapg Iny e), ob~enntmn
of the eschar (w Ineh may e, Cver, o 'nbxent)
Th et Weilg, N1y copg to the OX g, fte,

the firg eeh, 4 Teach 4 Ingh , , 00 p a

here ), ONSiderqy,), differ, Nee fr hus (ox

A\ 20X Pecifip N

Trealment iy

e cl\ettams)
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Umited States The diserse has also been recently diccovered m Furope
(1943, Mediterrean bastn) These different sources are smununologically
nlentreal Gumnea pigs react more strongly to the dmersean than to the
Austrahan stramns They trequently die after two to eight davs of fever
(405 to 41 C) Therwr urine 1 mfeetrons 3t qutopsy one finds hyper
trophy of thy mgwnal and mesentene bhmph nodes, 1 spleen mereased
m size and sometimes ruptured When moculated under or m the shin
punca mgs exhubit inflamed swelling. 3t the place of injection, with an
exudate rich in Richettsias Inoculition of the mouse establiches small
necrotie centers m the liner with the presenee of Richetisias m the Kupfier
cells and m the spleen The infertion o also be transmutted to the
monhey (Macacus rhesus) and to sever 1 marsuprals and wild rodents of
Austrahin In the United States two rodents { Eutamias and Citellus) and
wm Moroceo & cquurred and a hedgehog have also bewn successfully sub
jected to mfection

TRANSMISSION

The vrus rescryorr m Australia 1s a small marsupal the 1ze of 4 field
rat the Bandicoot {fsedon torosus) The tich Haemaphysalis humerosn,
m which the diseace 1s hereditary s the normal trinsmutter sn the Bandi-
oot (this tich does not attach man at least 1n the adult state and
nature) while Trodes Aolocyclus and Ripicephalus sanguanens, in which
the snfection 1o not hereditary, are the probable transmitters to man These
tichs disenid numerous Ruhettsias m thew excrement They also mfect
eattle It 1s probable thit man frequently becomes mfected by imhahng
dust Iaden with Ricl ettsias coming from the shin of cattle, this probably
accounts for the frequent cases occurring, imong farmers and slaughter~
hau ¢ work ers (eprdemuc affceting 40 employ ees m a cattle ranch in Tevas,
1846) In the Moditerranean, eprdemics 1n armies {up to 30 per cent of
the effectives) appear to have been due to direet transmission from man to
man through droplets sn the air 1nd by mucous and respuatory mntro-
duction

Dermacentor andersome {Montan: and Wyommg) D occdentalt
{Oregon wd Cahfarniny and Amblyomma amercanum {Texas) trans-
mt the infection in the United States The Rickettiia of “Q feser was
it cavered m \loraceo m the Hyaloma savigny: (Blane, 1946)

PATROLOGY

Lattle more than pulmonan, lesions and splenomegaly have been diplwsed The
pulmosar o tons are of the mtersitial tvpe which are observed 1 virus pneu-~
moma There 1s leukopenta accompanied by Jyophoeyto 1s
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SYMPTOMATOLOGY

The period of meubtion 1s from eleven to twenty six days The onset
1 sudden, but without noticeable shivering with the various customary
discomforts At times the disease develops ke s fever sme matens for
about ten days, somebimes twenty (ths)s particulurly so mn Australia),
sometimes pulmonary symptoms also appear Coughing, expectorating
sometimes with a small show of blood, are noticed An examnation shows
famt sthetacoustic signs, but the x-rvy reveals opacity These phenomena
are somewhat persistent ind may continue after the apyreus bas other-
wise disappered Pulmonary mamifestations have frequentls been ob
served both m Europe and m the Unmited States

“Q” fever 1s, as o rule, nonexanthematie

Prognosis It 15 bemgn Rarc fatal cases have, neverthelese, been
ob-erved (pulmonary mantestatioms)

Duagnosis It 13 not ehmcally easy The v-rwv 15 useful bub does not
ensure precise wdentification of the pulinonary lesion The latter may be
due to virus atypical pneumoma, patttacoss, et Inoculation to gumnea
pigs and serie reactions are indispensable

Treatment The treatment 1s svraptomatie

Prophylazis The only practicable proce.s m the ¢ient of a groming
eprdemic would be to use the v wemation whieh has proved efficacious m
the gunes pig (Burnet and Freeman, 1939) but wihich has not been used
to anv great extent 1 man

(¥) Trench Fever®

Defimtion A fever of o recurrent type transmtted by the flen, tharae-
temzed ehimeally by 1ts bempmty, its v anous puns, mostly in the tiba,
4nd in eruption

HISTORY

Tha disease seems to bave appeared dunng the first W orld War in the squahd fight
g areas (Y landers Franee, and then Poland ete) Two Lngh b and Amenean comd
e 1ons demonsteated on voluateers that the blood of patents was infectious anb
that lice played a role i the transmission The di ca © reappeared during the recen
Wotld War on the Germen Ruswan front

GEOGRAPHIC DISTRIBUTION

The disese w15 observed 10 most of the theters of mulitary operattons duriag ?;
1914-1918 war where 1t was extremely frequent (one hith of the ilinesses) It appe
to exist 1n Ethiopia (Qodeleoncimr 1HG)

ETIOLOGY

Man 1s the only known rescrsorr of the vin
and sometimes the urmne are mfectious The

us the blood, the plasma,
blood may contmue to be

¢ Trench Fiesre dos Tranchers 1ebns Volhymicr, German Tuaftege Freber



GENERAL INFECTIONS 169

mfectious for as long as 300 days The disease 15 usually atinbuted to
a Rickettmn observed m lice that feed on smick persons The relationship
of this germ with R pedicult of the normal louse 1 not clearly defined,
both bemng extracellular i the mnseet No senie proof either with Proteus
or vith Richettsia bas, up to the moment, elucidated the etiology of this
disease

TRANSMISSION

This has been well establihed Iice which have fed on sick persons be-
come nfeetious in tbout nine days The crushing of lice, contnet bty een
dried exereta and shin abrasions constiiute the normal method of con
tammation

PATHOLOGY

Few sure autopsy ob evvations of this di ease have been made beyond a histologie
study of the spots congestton perna.cular tafiltration (lvmphocytes and  ome poly
nuclears) There are no endosa culur le yons of the typhus <ort

S3 MPTOMATOLOGY

The mneubatton period 1aries between ten and thirdy days The attack
» sudden, there 1 fover algia, tibial pams ocular pams, conjunctial
mjection The temperature curve 1s very vanable—<ometimes a fever last-
g 1 few days with relapes, sometimes a distinetly recurrent fever with
attacks of short duration occurring at different times it intervals of
several days {febrs quintana) A prolonged sever s rarely seen Relap es
have becn observed as much as one year or more later The spleen 1s
somen hat enlarged A maculous eruption (rarely papulous) s frequenth
seen on the trunk Funetional cuardime troubles have beun deeribed The
muscles may be <ensitive to pressurc and ancsthesta has been observed
Frunt chronie sequelae have also been reported

Prognosis This 15 favorable but conyalescence 1» sometimes prolonged
{gererally tvo months, wd soretimes tmore) and A degree of yannliduty
may persist

Inagnosts Chinteally, no mdnidual symptom 1s very characteistse, but
together they are sigmficant fever with reapee, aches, eanthema,
absence of catarrhal signs (influenza)

Epidemic myalga {Bornholm’s disease) 1s not connected wath the hice
The symptoms of this sbert lned disease are fever (two to three
attachs), myalgia, headache, bemgnity

The labaratory here has only 2 negatne valve, 1¢, m the ehrmnation
of vanous di.eases malana, relapamg fever, leptospiross, cte

Treatment Purely syroptomatic nerve tomes, rest, general hy grene

Prophylaxis See fight agawst hee (exanthematic ty phus)
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iwecompamed by various discomforts meluding aches 1 the bones Maero
cytic anerma becomes very severe and death may chsue in fiftecn 1o
twenty days

If the patient resists, the verruga period appears during convalescrneg
(threc to four months after the oncet), most frequently m the form of
hiemorrthage spots turming anto hard, round pimples with a strong
tendency to hemorrhage (mibary form) Instead of a great number of
ppules, one sometimes finds nodules which are scarcer and of 4 deeper
wite (nodular form) The mibiars form 1« mosth found on the arms, leg:
and face The nodular form 1 generally seen near articular regrons

Fro 31 VERRUCK PRRUANA u
Nodular form from Colombia (courte y D I Brumpt Hoepital of Dr Caramlhy
m Ia Union)

Prognosts It 1s very severe i the febrile form nd mouch mo:‘e iﬁgﬂl;d
able 1 the cutaneous form Children, but also certam adults, pre ;.‘:
eases The average fatality of Oroy 1 fever 1¢ from 10 to 40 pex;]ce ' et

Diagnosts During the feverish stage, diagnosis 18 chnica \)t e
but an exammnation of the bloed under the mieroscope, of by cuee\:ns ’com
normlly solve the problem Chnieal diagnoas of the eruption s

aratively easy, at least m am endemiu region st
b Treatment Neoirsphenamine, effective agunst Bartonelloss m the rat,
seems uscless 10 man
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seventeenth century (the Grent Plague of Tondon 1665) but the disease withdiew
toward the Fast 1n the eighteenth century Napaleon encountered the plague during
the 1ege of St John of Acera In 1803 spreading from Yumnan the plague reached
Hong Kong then 1n the course of everal years ivaded the entire world leaving
the eusting centers Yersin discovered the baeillus m Hong Kong (1894) In 1910
and 1911 a <erious pulmonary epidemic reigned i Manchuria In 1920 a farrly mild
epidemie among the poor quarters at the periphery of Paus was noted
GEOGRAPHIC DISTRIBUTION

The Awatie seat 15 .till the most inportant Indiy (where the diea ¢ 13 on the
dechne) Indo Chint Indonewa (Java) varous Chinese provinees Irag the shores
of the Caspian bea Europe 15 almost mmune In Afriea a few cases are found even
where  North Afrien West and East Afmea Madagasear The Congo 1= scarcely
affected two amall centers atc known to the West of Lake Albert and Lake Edward
But 1t seems that 1 this sectton the pligur 15 very much of the sylvatic type as is the
c1~e 1n South Africa Uganda ete that s to say that 1t has hecome adapted to wild
1odents Australia 18 free from plague In the Amencas the region of the Andes 1s
affected Chile Peru ete and vanous other countries i the Umited States the
plague has become wvlvatie in Califorma and from time to time gnies nse to small
cpidemics or rather to sporadic cases Sylvatic plague 1s encountered m Argentina
(Cordoba province)

FTIOLOCY

Pasteurella pestis (Yer~mn, 1894) 1s a coccobacillus, immobile, Gram
negatwve, frequently of bipolar staming The pleomorphism 15 noteworthy
m olution forms in dises, rings, clubs, are common

Culture, aerobic or anaerobic, 1s fairly casy The broth remans almost
clear, with a deposit of small clots In broth covered over with ail, the
bacilh form stalactites There 1s no exotoun, but after a conuiderable
pertod endotovin 15 Liberated Glucose, maltose, mannitol, and salicin are
aadified without gas Indol 1s not produced

The bacillus of the plague 15 extremely pathogeme for most ammals,
especally rats, mice, and gwinea pigs The bacillus may contamnate
transeutaneousls Resistanee 1n the outer world 15 somewhat weah

The virus resers omr 1s prineipally ammal wild rodents, Catellus beechy;
(Cahfornia ground squirrel), Arctomys bobac (tarbagan 1n Centr{:ll
Asia), Spermophiles (Russia), Taterona lobengulae (Gerblles, Sm]l[;
Afniea), etc This reservoir mantans the sylvatic zooplague, better calle
selv atie {wild rodents plague)}

Side by side with the former there Is a reservoir of domestic zooplagute
Rattus rattus and 1ts vareties, Rattus norvegicus, Mastomys coucha , ;)C’
Field muce (Arvicanthns abyssimcus) n Afniea, for example, may posstoly
be the intermcdiary between the two sooplagues

The human reseryorr, on the contrarv, 1s of httle
eases of pulmonary localiz wtions, where direct tran
etc, 1s the rule

importance, except 1
smission by coughing
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TRANSMISSION

Except m respiratory localization this 1s effected by the bite of rat
fleas \enopsylla cheoprs and brasiiensis prinapally The <em1 blochage
of the proventricule of thewe fleas by colones of microbes constitutes a
Iively mechamism for transmission, as the inscet 15 compelled to make
repeated punctures, manv being fruitless thus leading to infectious regur-
gitations The human flea (P writans) 15 an oceasional transmitter Epi-
demology depends upon the relationship between man rodent-flea From
this pomt of view Rattus 1attus bemg more ‘ domestic” 15 of greater
effect than B norvegicus s an e¢pidemue factor R norvegicus having
greater mfluence on the persistence and spred of the disease It 15 note-
worthy that the plague center of I ake Albert has, up to the present, been
free of Rattus rattus which 1 replaced by Mastomys coucha ungandae
R rattus alexandrnus 1s on the other hand common at Lake Edward (as
1618 throughout the Belgian € ongo, from which R norvegicus 1s absent)

Chimate has a farrly important effect fleas become rarefied i very
hot, dry months, and also 1n cold periods A humid and cold chimate seems
es~ential for the transmission of pulmonary pligue (survival of bacilh,
greater tendency to overcrowding in houses) One can imagine pulmonary
plague appearing only after the occurrence of eises of bubonic plague, a
ccrtain number of which produce secondary broncho pneumonia, origin
of the pulmonary epidemic

The other forms of contagion are of hittle importance (clothing con
tagion during nursing autopsies, cte )

Human beings have not been clearly established as germ carrers
Immunity 15 uneertam

PATHOLOCY

As1s the ea e with all ammal Pasteurello es the plague 15 2 general infection trans
mtted through the lvmph and often through the blood Autopsy serves to ascertan
the con 1dcrable attack on the lymphatic ganghons either at the pomt of mocula
tion or at some remote place The ademitis 1 of an acute ty pe with hemorrhagic and
necrotie peridenitis In addition one finds the lesions of acute epticemta conges
tion cutaneous c1ous and visceral hemorrhage alteration of the capillane  degen
erition or meero 1s of various jarenchyma ( mall necrotic nodules of the Iiver soft
and congested pleen)

The lungs are conge ted and hemorrhage Fiequently there 1s pleural exudate With
extreme frequency the lung di play fora of alveohitis of lohular or lobar appearance
Under the micro (ope neero 1= predomimates orer celtulir infiltration and the number

of bacilli 1s enormou  fibrin 13 ab ent Normally the heart 13 dilated and the fibers
degenerated

S MIMLOMATOLOCY

Incubation, normally quict 1s short two to mine d1ys, most frequently
three to four
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The raost frequent chneal forms are

1 Major Bubomc Plague The onset 1s sudden or rather sudden with
shvering and a rapid rise to high or very hugh temperature The face 13
congested, of an mebriated appearwee, the eyes bloodshot The heart 15
rapid, and the pulse feeble and dierotic The nervous system 1s strongly
affected 1ntense headaches, difficulty 1n heanng, rachialga, excitement,
delium or somnolence, in the case of chuldren, convulsions Urme 13
scarce and sometimes shows traces of albumen

To these fairly common signs of serious mnfection are frequently added
hymph ganghonie signs from the second or third dav The plague bubo 15
an acute adcnrtis aceompanied by periademtis producing severe pains
with a sometimes antalgie attitude It 13 most frequently situated m the
gron but may be found in the armpits, m the neck, ete If the patient
survives some tune, suppuration will appear

On the shin may be observed a vesteulo-ncerotic leston (plague ear
buncle) which may represent a primary leston Other plague carbuncles
currespond to secondary Jocalizations on the shin An angma has also been
noted as  primary lsion It would appear in certain ¢1ses to be the result
of the habst of natives of erushing fleas between the tecth One mught al<e
consider, 1 his easg, contagion by a .ubjeet displaying pulmonary locil
zations The development of the disease 1s rapid Very often the fever
Tists only a few days (5-6) and the patrent succumbs during the collapee

Fi¢ 3o Prarue
Primary shin Jesion {courtesy Dr K Meyer)

the bubo suppurates

Sometsmes the fever confinues for ten to fifteen days, undergo & pamful

andd the pitient finally recovers He may, honever,
cony alescence, paralyses, ete {plague m Ardsmus)
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Various complications maj be ohserved plague broncho pneumonia,
miscarriage and, m addition suppuration, septicemia, cutaneous gan-
grene, etc Papulovesicular exanthema has also been noted

2  Mnor Plague This form carries all the symptoms of bubome
plague, but reduced to such an extent as to allow umbulatory cases

T T

40 A 40 \/ £
Y v 7 174

39 \ 301/]

38 38

37 37

36 36

Cuarr 16 Two fatal cases of bubonic plague (semrschematic)

39 /f i \/V&I\a
K \/\/\/\/\/\A

Crarr 17 Bubonic,plague from Morocco with recovery (1) sharp onset (2)
appearance of mgunal buboes (3) maturation of the buboes {(4) spontareous
opening of buboes (Dr Blanc)

The general symptoms are mild, the bubo may not suppurate, and the
prognosis 1s favorable Clmical diagnosis, on the other hand, will be
difficult

There may even be healthy carmers However, these subjects would
offer little danger epidemiologeally, through the probable absence of
<cpticemia and, consequently, of the possibihty of infecting fleas

3  Septicemic Form Tlas applies to very sertous caces where these
general phenomena predominate and 1n which the adenites hav ¢ no time to
appear Hemorrhage and ecchymoses are considerable (black plague)
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Pulmonary locahzations or menmgitis are nlmost the rule “Pripmine”
plague meningits, though rare, has been noted Death mvanably ensues
Diagnosss, further facilitated by information on the endemo-epidem
ology, 15 possible only bacteriologreally
4 Pubmonary Plague By tlus 1s understood the primary manfesta-
ton of plague and not the freguent secondary loeahzations of bubonie
plague The latter originate from the former But once estabhshed, put
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T 36 Pracus
Cervicr! buba (courtesy Dr E P Snydere Indicch Instituut  Amsterdam)

F16 37 PracUE -
Isgwna! and crural bubo (courtesy Dr E P Gyders Indusch Instily
Amsterdam)}

t
monary plague 1s transnutted by direct contagion with temk;li r?gg;:s}h
After o very short period of meubation (2-3 davs) there 1
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omset with vanous diccomforts Fumctional resprratory signs rapidly
appear cough dyspner expectoration displaying eventually mncus, o1
serum and traces of blood Stethatoustic signs are shight or thowe of
broncho pneumoma Dhagnosis will be estabhished by the extreme con
tagousness and the rapid and fatal course of pneumoma plague, nlach
mahes this disease the most dreaded of rcpiratory mfcctions

5 Cutaneous Plague This form rather lacks mdduahity It 1s charae
terized m the midst of an mfectious syndrome by the development of
extensiie eutaneous e chars found chiefly at pomts of pre sure It 15 due
to the spread of plague mfection to the shan and 1t 1s possible te find the
baerllus in the cwudate of the lesions These are Iate Joeahizations

It scems that the eschar sometimes corresponds to an estension of the
mall maculatton keson mentioned above and may therefore appuar enrly
and singly

PROCNOLIS

With the exeeption of mumor plague progneas as altugethur unfavor-
ible Averige mortality of hubanie plague 19 50 per cent The septicenne
and pulmoenary forms are ahuost alnays fatal * Cutaneous plague has
better prognosis m cases of primitrve cutancous plague but less so
¢1es of sccondary manltiple lewtons A prolonged fever suppurations of
the buboes are the attributes of ressstant ¢ases Very hugh temper tures,
sudden {alls with collapse 1 rapid pulse are grave signs The di covery
of posaine septicera s alvo unfavorable, particulaehy of the mierobes
can be directly diccovered under the microscope Awillary or eervieal
bubecs wppear to produce more pulmonary or <epticemic complicttions,

wlnde the rare submavillary buboes may be sccompanied by glottal
stenosis

DIAT NOSIS

Typre sl bubeme phaguc s Cwby dopoo o The epademae, Yhe bobor «,
and the mortabty form a char v terishic triad wlieh distmguidies plague
from common ademtis ‘eneresl infcctions or Nieolws Favre disease
These diseases never hase the wuten e toxemu of the plague The first
ere might be le.s e1aly dingnosed, however, and should be confirmed by
laboratory cxaumination thns latter 1s mdispensable 1n eases of munor
plague Tularenun 3s le~ <enous and of longer duration It 15 not hnown
m tropieal countries Septicemie plague e be dingnosed onls baeterio-
logienlly Pulmonars plague 1s chavactenized by its <ertous nature and its
rapid development by contrast with the comparatn e insigmficance of

* Munter

UMa) atr oue cure (yuimonary phigue)} of 1
R 1 ny phg 4 vacrnated erve trented

~
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objective signs Nevertheless, here, also, recourse to the laboratory 1s
desirable

Laboratory Diagnosis

The plague bacillus 1s sought (1) 1n the patient puncture of the lymph
nodes, examination of the expectoration, hemoculture (2) On the corpse
puncture of the bubo, the Iiver, the lungs, and the bone marrow (3) In
rats Autopsy on rats will be made after immersion 1n soapjy eresol Spe
cial attention will be given to signs of septicerma, suppurated ganglion
(cervieal) pleural effusion, mottled Iy er, congestion and cutaneous hemor
rhage The bacilli will be looked for 1n the bubo, the spleen, the blood of
the heart, and preferably in the bone marrow of the femur (4) In fleas
by moculation of gunea pigs

Fic 38 Pracue
Shin lesions (courtesy Dr E P Soyders Indisch Instituut Amsterdam)

Identification 15 established (1) By mmcroscopic exammation shuttle
shapes, dise shapes and rings 1 the decomposed matenal

(2) By moculation of the guinea mg or mouse subcutaneo
transcutaneously This latter process 1s effected by rubbing the mfected
material on the roughly shaved shin which 1s consequently somewhat
ccratched It has the great advantage of bemng carried out with putreﬁed
matenal Only very virulent bacill, particularly Pasteurella, will infect
under these conditions It 1s, however, less effectne than subeutancous
njection Infection may also succeed by the transconjunctval route

usly and
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(3) By culture In the Congo, mjeetson 15 made of a serres of feroral
marrows of the rat mto a single gumea pig, with a view to determming
the endemarty The mfectious matenial (fragment of organ, bone marrow,
flens) 15 best preserved m the followmg hqud (for at least six days)

Neutral glycermn 20 ce
Water 80 e
Calaum carbonate 2 Gm To besterhired

Tt 18 to be rumembered that plague usually produces notable polynucieosis

Fie 39 Ceraveous Puicre
Courte 3y Dr E P Smyders Indt ~h Instituut  Amsterdam

TREATMENT

The early admimstration of serum 1 high doses 100 ce at a time (1n
all 300 to 400 ¢c ) may be useful 1 the bub form It1s d with
the bactenophages

At the present snting the most effcetn e treatment was sulfattuazol, or
bettor still, sulfadiazine m large dosey 15-20 mg per 100 ce blood should
be muntamed for four 1o five days The vieretion of at least 1500 c¢ of
urme should be ensured Otherwise, symptomatic treatment 1s common
The bubo will be tapped when fully developed
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objcetive signs Nevertheless, bere, also, reconse to the Jaboratory 5
desirable

Laboratory Diagnosts

1 he plague bacillus 1s sought (1) m the patient puncture of the lymph
nodes esanunation of the expectoration, hemoculture (2) On the corpe
puncture of the bubo, the liver, the Jungs and the bone marrow (3) In
rats  Autopsy on rats will be made after immerston 1n soapy eresol Spe
1l attention will be grven to signs of septicemia, suppurated ganghon
(cervieal) ploural effusion, mottled Iy er, congestion and cutancous hemor
rhage The baetlh will be looked for n the hubo, the spleen the blood of
the heart and preferably 1n the bone marrow of the femur (4) In fleas
by moculation of guinea pigs

-4

110 38 Pracur
Shin e 1008 (courtesy Dr I P Sniyders Indisch Institu it \msterdar)

tle
Identification 1s established (1) By microscopie cxammation sho?

shapes, disc shapes and rings 1n the decomposed material 1y ond
(2) By moculation of the gumen pig or mouse suboutaneos )(ecc
transcutaneously This latter process 1s effected by rubbing the mew ]
material on the roughly shaved shin which 1s consequenthy somtreﬁ
seratched It has the great advantage of beng carned out with p‘\; wfect
material Only very virulent baalh, particularly Pasteurella mmncoua
under these conditions It 15, however, less effective than subC“l route
mjectton Infection may also succeed by the tmn‘wnluncmq
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(3 By culture In the Congo, mjection 1» made of a cerses of femoral
marrows of the rat into a smgle gunea pig, with a view to determimang
the endenucity  The nfectious material (fragment of organ, bone marrow,
fleas) 15 best pre-erved n the following hiqumd (for at least six days)

Neutral ghcerm 20 cc
Water 80 cc
Calesum carbonate 2 Gm Tobe stenlyred

Tt 1= to be remembered that plague urusliv produces notable polypucleoss

e 39 Crrazors PLaers
Courtess Dr E P Sm)de!' Indi~h In-tituunt

TREATMENT

The early admumctration of serum 1n bigh doses 100 ec at a time (m
all 300 to 400 cc ) mav be v eful 1 the bubonie form It 1s 2 <oc1ated with
the bacteriophages

At the present wniting the me t effectue treatment was sulfathazol, ar
better <till, sulfadiazme m large dove~  15-20 mg per 100 cc blood should
be mamtamed for four 1o five dav~ The evcretion of at lea t 1500 ¢ of
urne should be enured Otherwie <vmpiomatic treatment 15 common
The bubo will be tapped when fullr developed
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objeetive signs Nevertheless, here, also, recourse to the Jaboratory 1.
desirable

Laboratory Diwagnosis

The plague bacillus 1s sought (1) 1n the patrent puncture of the lymph
nodes, examination of the expeetor ition, hemoculture (2) On the corpe
puncture of the bubo, the Iiver, the lungs, and the bone marrow (3) 1o
rats Autopsy on rats will be made after immerston 1n soapy cre ol Spe
c1al attention w1l be given to signs of septicemia, suppurated ganghon
(cervical) pleural effuston, mottled In er, congestion and cutaneous hemor
rhage The bacilh will be looked for 1n the bubo, the spleen, the blood of
the heart, and preferably in the bone marrow of the femur (4) In fleas
by 1noculation ot guinea pigs

Fic 38 Pracue
Skin lesions (courtey Dr E P Snyders I;dxsch Tustituut Amsterdam)

<huttl
Identsfication 1s established (1) By microscopic examnation huttle

shapes, dise shapes and nings 1n the decomposed matenal

(2) By moculation of the gunea pig or mouse subeutan \
transcutancously This latter process 1s effected by subbing the mfecm
materzal on the roughly shaved shin which 15 consequently smwﬁe«!
scratehied Tt has the great advantage of beng carned out mith pu{r;fed
matenial Only very virulent bacill, particularly Pasteurclla, w2l eoms
under these conditions It 15, however, less effective than subcu?sﬂoute
mjection Infection may also succeed by the transconyunetnidl 7

coudly 394
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(3 By Culture In the Congo, Mection 4 made of Serieg of femorgy
Marrowg of the Tab g, 4 smgle Buneg p, > With g View to deterzmmn
e endemxcxt; he nfectygyg Materq) (. fragment of orgy , bone Marroy,
Presery g, m g hquig (for a¢ Teast g5 days)

e
Neutrg; &lyceripy 20 cc
a 80 ¢
Calerym, €arbon g, 2@G 0 be Sterihizeq

0 MNEopg Pragog
Courtce_y Dr g P Snuders Ind(vch Iusntuut Amsterdam

TREATAMEN,
h early admmmtratmn gh dog, & timy (1

all 369 to4 ¢ ) m. 3 be usefy] ) the byp, It assocxated With

e bacteuo hages

At the pre; Writing he ﬂ‘cctne treq, ent uIIatbxazoI or
bet T still, sypy, dhay, S 15-99 per od

¢ Maungy,
Urine gp,
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Streptomy eine displays & mark ed actiy ity m vitro and i wvine Humag
cases even pulmonary, have been cured with eace (vertb com Canl
Meyer) The dosage actualhy vsed 1» 1 Gm per dvy for ten days

PROPHILANIS

Bubonie Plague (1) Human reservorr sirict isolatron should be im
bosed 1 view of the possibiity of pulmonary localization {though con
tagion 1s Jess marked 1 warm countries) and tre tment as n 1 pulmonary
case

{2) Anunal reservoir destroy rits, employ cats and ratting dogs, utihze
voncrete construetions to a1 oid rats Prevent their aceess to food storsge
and refuse dumps so as to Jumt the reproduction of rats In small natnc
huts, destruction 15 very dufficult eats may be employed, and albo poson,
but the latter 15 not very effctive in respect to ammals which have so
many opportumties of finding food te thewr hking Barum cirbonate has
been widehy used & mixture of 1 hilo of the poison with 3 Lilos of flour,
made mte 5,000 pills ¢ 3eh equivalent to 200 mg of carbonate

A paste contamsing 075 per cent of Phosphuretted Zine 1s lghly
recommended The most actine product of recent times appears to be
Monofluorcacetate of Sodium This substance 1s lughly tove te man (8
mg per hilo bemg fatal)

Pathogenie germs appear to form an uncert un combatant aguast rats,
and may not be altogether without harm to man On board ship, hydro
vyame acid 15 the most effectns e substance, but 1t 1. alo the most danger-
ous 1o man Sulphur dioarde may also be used (Clayton apparatus) The
sehy atie reservorr 1s difficult to attack

(3) Fleas the fight agamnst mnsects demands eleanhness m the house,
washimg w1th eresol solutions, ete

(4) Healthy bumen bemgs 1vacanation provides certain protccl‘xvnn
Avirulent lrve strams have been mostly used (stran Otten “Thinde;” of
stramn BV of Girard and Robie, Madgasear) They were considered
more effic vetous than dead bacsls (sueh s the broth grown, heat Tatled
Haffkine vaceine)

Recently, howeser, the agar-grown, formahn joled pligue sacane
(U 8 Army) has proved to be lnghly effic wious One half ec and 1 cc an
given seven dwy s apart (2,000 mithons per cc ) Repeated booster do=ciI a{rc
always imperative, at least every three months for subjects exposed 10
miection

For Pulmonary Plague, hospital personnel shou
mashs, glasses, blouses, gloves Sero vaccinstion should be gnen

the vacemne) Avoid all shin
personnel (10 ce of serur at the same time 15 ¢ ahonts
abraston (1n shaving, for cxample) Tnsure strict 1solatron of pa

1d be pmtected by
1o <uch
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10 TULAREMIA

Although this infection 1s quite the opposite of tropical 1t must be men-
tioned because of its possible confuston with plague

Defimition Septicemia of rodents, ete, caused by Bacterium tularense
or Pasteurella tularensis May be transmitted to man by acerdental m
oculation or insect bite Climeally, there 1s a combination of general phe
nomena and a lymphatic complex with the possibihty of septicerma and
secondary localizations

HISTORY AND DISTRIBULION
The disease of the Citellus was discovered at Tulwre (Californa) bv MacCoy 10
1911 Later research particularly by Francis defined 1its pathogenme role as regards
man The disea e has been observed prineipally 1n the Umted States of America (1m
almost every state) Jipan Rusia Seandmavia Central Europe Turkev France

ETIOLOGY

The germ is a small immobile coccobactlius, Gram negative, and aerobie
Tts culture requires special blood or egg media, and more especially
cystine It 13 pathogenie for the guinea pig, ete

TRANSMISSION

The animal virus reservorr 1s the most important hares and rabbuts,
Catellus, rats, Castor, to which the disease 15 transmutted through various
msect bites (ticks diptera ete)

Man 1s infected erther by these mnsects or by direct contact with infected
ammals durmg shinming (hunters, etc)

PATHOLOGY
The appearance of the antmal upon which experiments are earried out recalls that
of plague congestions ademtis hypertrophy of the spleen with necrotic mfectious
nodules which are also noted 1n the hver In man necrotic mfammatory lesons
1 the primary lesion the lymph node the hiver the spleen ete In semmacute cases
epttheliold and Langhans cells may be like tho e of tuberculows

$1MPTOMATOLOGY

Vanous forms may be distingumished, uleero glandular, oculo glan~
dular, ganghonary and a generalized form, typhoidal without apparent
primary lesion The general symptoms persist from two to three weeks
with abatements adenopathy may suppurate The imtial uleer 1s oeea-
sionally very noticeable

PROGNOSIS
Mortality does not normally exceed 4 per cent Pulmorary localizations

and, ahove all, meningttis render prognosis rather gloomy Cony alescence
18 slow
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DIAGNOSIS

The antecedents (shanning of rabbu, bite), the mnttial cutaneous or
compunetnal compley, 2 fever of long durstion, wil attract attention
Serology provides a test of agglutination (second, and espeially third
week) and a cutaneous test The most satisfactory research of the bacillus
15 by gumnea pig woculation Tt should be noted that this anmal may be
moculated transeutaneously as with the plague, but, m this case, the
bacillus will not, develop on poor eulture media It 15 alco much smaller
and more abundant 1n the lusions

Treatment Streptomycn s a powerful curitse, with the same dosage
as 1 plague

Prophylans Conssts 1n the careful handhng of suspected anmals

11 MELIOIDOSIS

Defimtion An mfectious disease resembhing glanders and caused by &
microbe hnown as Whitmore's baerllus (1911)
The disease attachs the rodent and is transnmtted directly

CEQGRAPHIC DISTRIBUTION

This disease which was fist observed 1n Malaya (Wintmore 1911 Stanton 1917)
appears o be particularly wide pread in the Tar East prinepally the Indo Chunese
peminsula sensu lato

ETIOLOGY

The Bacallus of Whitinore strongly resembles that of glandess 2
baallus somewhat polymorphe, mobile, Gram-negatre, developmg
easily, preferably i aerobiosss, hquefying gelihm, pathogeme for mo b
taboratory ammals through the shin or respiratory mucus Late the glan
ders bacillus, 1t may, 1f mtroduced mto the pertoneum, produce orchitis 18
the guinea p

Tf;nsmxsgxin 15 probably effected by ingesbion, the wmfected anmals
elmnnting the germs 1n the urine, the feces, and respiratory emanations
The rat probably plays a part m transmusston

Aceidental moculations of morpina addiets have been noted

PATHALOGY wslly
Nodules undergoing easefication may be found m most of the organs el;:: -
the Ji oge the <pleen and the Iser Ulcernted and fistular nodules appear o e
TThe bacillus has been found m the blood the wrne, the femons and expector:

53 MPTOMATOLOGY

]

The chimeal aspeet 15 far from charavtenstic and chneal dx;;srl:;;‘le

ravely etiologic Crses of s septicemic appearance art‘z found (l) e to
rather the appearance of y yma Visceral nodulea may ie&
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consider abscesses ansing from any cause—n the case of chronie progress,
abscesses of the hmbs, attacking the bones and culminating m fistulae
The disease may simulate various conditions

Prognosts Death usuallv ensues

Dragnosis Only bacteriology can 1dentify the cause of the symptoms
observed

Treatment Nothing precise can be indicated

Prophylars Foodstuffs to be protected against rats

12 YELLOW FEVER*

Definition An endemo epidemic disease caused by o filtrable virus,
transmitted 1 1ts eprdemic forms by Aedes aegypti, characterized by
fever, jaundice, albuminurin, hemorrhage, a gh mortality, and a per-
manent immunity

HISTORY

It 13 possible that yellow fever raged yn 1493 1n the West Indies among tne mem
bers of Chnstopher Columbus expedition On the other hand 1t 1s generally thought
that the first definite deseription 1s that by Lopez de Cogoludo (1649 in Yucatan)
Nevertheless this de eniption which mdicates vomiting with blood males no men
tion of jaundice Since then many epidemics have been noted 1n American cittes and
on the coast of Africa In 1881 a Cuban doctor € Finlay endeavored to fix the role
of the Aedes This tr was established only 1n 1900~1901 by an
American commisston sent to Cuba under the order of Reed and including also
Carroll Agramonte and Lazear Their work was later confirmed by Marchoux Salim
bert and Simmond 1n Brazl

In 1919 Noguchi obscured the question by 1solating 1n patients allegedly suffering
fmm yellow fever Leptospires which uppeared to be the cause of the disease Later

was 1d d with the agent of Weils disease (L 1ctero
haemormg\ae) and 1n 1928 Stokes Biuer and Hudson on the Afrnican coast demon
strated the accuracy of Reed s findings (vide Eticlogy)

It 1s fitting that we should ber the who bed to the disease
the course of these studies Lazear died 1 Cuba at the age of 31 Carroll who after
voluntary by d a disease which though not fatal seems
to have cut <hort his hie Stokes Nogucht etc Nor can one forget the volunteers who
accepted the n ks of the of the first a few Spamsh 1mmi-
grants and members of the American Army

GEOGRAPHIC DISTRIBUTION

The origimal focus of yellow fever is not exactly kuown Histonieal documents on
past epidemics and the fact that an ammal virus reservorr 15 hnown m tropical
Ameriea render this country open to easy su picion Nevertheless the Aedes appear
to be onginally an African genus and m any case 1t 13 Aedes aegyptt a pantropical
msect which 18 the eprderme agent of the disease

Centers known for one or two centuries are as follows

1 Amenca (a) West Indies and Central Amenca

(b) The South of the Umted States with at times epidemics m summer as far

*French Fievre Jaune German Gelb Fieber
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Theiler’s mntracerebral test on 4 mice or Sawyer’s mtraperitoneal test after
cerebral lesion on 6 mice A mnture of virus (ground bramn of & mouse)
and serum 1 mjected If the latter 1s positive the mice survive, the virus
having been destroy ed by the antibodies of the serum

The yellow fever virus 1s cultnvated on tissues { ground mouse or chicken
embrvo) or on chorio-allantoid membrane of chichen Theiler obtamed
by eulture a fay orable variation of the Asibi viscerotropie stramn (a very
virulent strain which killed Noguchy, Stohes and other research workers)
1solated from the native, Asibi, who, however, recovered after a very mld
yellow fever attack) The virus known as 17 D lost all viscerotropism and
could 1tself be used for vaccmation (Lloyd)

The guinea mg 1s sensitive to the neurotropic virus only when 1t 15 intro-
duced 1ntracerebrally In this ease the amimal develops a fatal enceph
alitis The hedgehog 15 sensitive to viscerotropic and neurotropie virus and
dies of hepatitis or encephahitis (Findlay)

TRANSMISSION

Yellow fever 1s known in three eprdemologic forms

1 The epidemic urban type (on two shores of the South Atlantic)

2 The endemo epidemie rural type (1n the interior of South American
and African continents)

3 The sylvan type or jungle yellow fever’ (Soper) with vector« other
than {edes aegypt: (torests in Brazil possibly in Africa also)

The first two forms are due to transmission by Adedes aegyptr This very
dumestic mosquito rarely leaves the habitations and feeds preferably on
man It 1s easily recogmzed by its blach and white stripes and a dewgn
mn the hape of & lyra on its thorax Only the female bites Three days after
the meal, the eggs are laid separately, at less than 100 meters from habi
tations, on small collections of water or any damp object, remuns of
brol ¢n pots, bottles, tins pineapple leaves, sisal, coconut trees, hollow
trees, ete The eggs resst desiccation very well (for s1x months) It even
mereases the pereentage of the hatchngs The eggs are white at first, then
turn blach The larvae are hatched 1n less than twelve hours m water
After a long spell of drought a ran shower suffices to bring about almost
immedhately the hatehing of the larsae and a fen days later that of the
adults

It takes about 4 fortmght from the first case of yellow fever to the
breaking out of an eprdcmic This interval corresponds with the average
tine of ineubation 1n man (1-6 dvys), wdded to the average time of mcu-
bation of the Aedes varving accordmg to the temperiture (4-20 days)

The Aedes aegypti remans mfcetive duning 1ts whole hfe The virus
multiplies 1n the mosquito (optimum temperature 26 C ) and the sahy ary
glinds are infected Eaperimentallv the virus has also been found
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scveral spectes and genera of mosqutos such as Anopheles, Culez, Eret
mopodites, Mansoma, and Haemagogus A aegypts 15 the only mosquito
msolved m the transmission of epidermie urban yellow fever and the
reservoir 1s purely human in that case In the rural eprdenue form of yel
low fever, 4 aeoypts and possibly other vectors are the transmitters and
there 15 & probable immal rescrvorr If we heep the strict defimttion of
“yungle yellow fexer” as vellow fever m 2 region without 4 aegyphy, then
we must admt that this thied form s necessanly transmitted by other
inseets and possibly Arthropods mfected on wild ammals The eustence
of jungle yellow fever as such has been elearly proved m South America
through the 1solation of virus 1n the mosquitoes Haemagogus capricornn
and speqazzinu falco, as well as m certam primates (Laemmert and Fer
resra, 1945, 10 4 Marmosets, Callithrr pemerllata) Different species of
Huaemagogus such as equnus, splendens and diffcrent Aedes transmit the
disease ot least expermmentally and most probably naturally On the other
hand protective sera are commonly found 1n South Ameriean marsupials
{Caluromys and Metachirus opossums) and primates {Callicebus, Cebus,
Samure, Aotus, and several species of Marmosets), All monhkeys, how

ever, are not equally maportant m the maintenance of virus cycles 1 na-
ture, some of them having, even m expernmental nfections, not enough
cireulatng viras to nfeet Haemagogus mosquitors {Bates and Roea
Garera 1946, Waddell and Taslor 1946) The South Amerscan anunal
reservorr seems to be exclusively arboreal Haemagogus slso prefers to
five above ground level {Boshell) From ths fact emanates the hy pothess
that 1solated cascs of mmor human epidemies frequently observed 1n
Brazil after the cutting of trees m the forest mught be caused by the hite
of mosquitoes brought to the ground on that oceasion In Afriea, yellon
fever virus has been found 1 dedes sumpson 1 the By amba regton near
the Semhiht vally betnern Uganda and the Belgian Congo A aggyph 3
not absent trom that region nor, apparently, from any part of central
Africa In the Bwamba region, however, 4 aegyptr plays no waportant
vole i the eprdemiology The name of “forest jellow fever” has been used,
therefore, rather than the restricted one of “jungle yellow fever” (Smuth

burn and Haddow, 1946) The African forest fever and the American
jungle fever may be basieally sumiar For mstance, m the Bnamb region
61 per cent of the monheys show a positn e protection test This 18 found
as well m Papio raonhey s which spend most of the daytime on ground, 28
11 Colabus, Cercocebus, and Cureopithecus, which descend to the ground
only for short puriods Cercoprthecus mehitans, honever, 18 & “‘“0“";’5
rader of plantations and may act as & hinh between the forest and the
human endemie disease "The African forest vector mught be Aedes afr

canus which 18 active and almost exclusiyely found 1n the forest canop}
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between sunset and sunrice, at which time both arboreal and terrestrial
monheys are m the tree tops The human host 1n the African forest type of
fever probably acquires infection by entering the forest, as ir Colombia,
and being bitten by the forest veetor or through a semidomestie vector
such as A stmpsom, mfected on the edge of the forest by some monkeys

PATHOLOGY

The viscerotrope virus of the di ease produces an extraordinarily acute septicerma *
«mce 110° cc of blood of Mucacus rhesus has been sufficient to cause mfection This
eondition 13 aceompanied by very senous alteration 1n various organs particularly the
liver and te a lewser degree the kidneys the heart ete

Macroscopreally one finds jaundice ecchymoses traces of hemorrhage erther m the
primary duet or 1n the stomach (hemorrhagic aspect at the apex of the folds) or more
rarely 1n he mtestine The liver 15 <ometimes cong of a yellowish
color (fatty degeneration) Necvotie detenoration of the parenchyma 1s communly
very noticeable under the mieroscope

Histology 1s particularly interesting and mformative 1 the liver which di plays a

bination of fatty deg tion (rever 1ble lesion) and dissermmated necromis The
latter 1s m the most tvpieal cases situated 1n the middle zone of the lobule the two
centrolobular and per portal zones especiallv displaying fatty degeneration (Rocha
Tama) The most heavily attacked cells underpo a necro 1s changing the cytoplasm
mto an acidophibe block m which may often be observed small hpoidie vacuoles
and m which the nucleus ha completely or almost completely disappeared These
are the bodies of Councilman which on shght enlargement appear 1n pink (eomin)
on the preparation (avoid confusion with the red globules accumulated here and there
ma musord)

The nuclei of hepatic cells which ale not too far degenerated may di play {man
monkey) 10 some 25 per cent of cases granular acidophilic and mtranuelear melu
sions (Torres bodies)

Neither Counailman bodies (which may be found 1n cases of burng treated with
tannin 1n cases of mtowcation by CCl) nor Torres bodies (which are found in the
Jesions of Ruft Valley fever) are entirely peaific But the abundance of the first
bodies the mtense fatty degenerition the scarcity of cellular infiltration are sigmfi
cant The Rocha Lama type of distribution though very mmportant 1s nevertheless
nether specific nor constant

The kidneys display degeneration of the tubuli and caleie cylinders (moderate
nepnrosis) The Ty oenrd Bhuws wither wan of fathy degeneration A certam degree

of cerebral pernia cular infiltration 1s also noted

It may be supposed that among patients who survive and there 1s an extensiye

range of gravity the le<ions remamn of a reversiie type without necroais

51 MPTOMATOLOGY

The period of incubation 1s from three to «1x days, and the onset fre-
quently acute The observations of Lazear should be remembered He was
bitten on September 13 1900 by a mosquito on September 18 he felt
unwell, bad a first shivering attack at 20 hours, a second at 22 hours, on

*Insofar 2s this term may be applied to siruses which we know to be generally
mtracellular bodies
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the nincteenth at 12 hours has temperature was 39 C, pulse 112, s eye
bloodshot the face red, ¢ 18 hours temperature reached 40 G , pube 106
solation The sichness became progressiely worse during three davs and
the voung seientist died on Scptember 25 after haying had “black vomt’
With Curoll, yolunt iry 1nfection by mosquito ew an incubation period of
four diys

Chmenl evolution may, m eert un eases, be asymptomatic or, agam, Ie
stmble some shght ordmary fever

Tet us recall that the Asibr strun, wlich 15 very virulent and the ¢t ¢
of numerous fatal contaminations i the laboratory, was wsolated from the
Negro Asiby who was attached by 4 qute mssgmfieant ambulatory fever

Thuse abortiye cases, perhaps the most numerous if one 1s to Judge from
the frequency of protective tests, have been defined with equal succe s
both elimieally (former obscrvations) and by the 1solwhon of the virus
The classic vellow fever, on the other hand, appears with strhing phe
nomena which st 1s consenient to classifly n twe pertods

1 Septicenue period  The virus 1s abundant 10 the blood with mfecton
ness At 0 maximum, persisting about three davs Tlus 1 the pentod of

OO
38 38
37 \ 37 '/.3‘:‘
36 36
L

Cuart 18 Two fatal ctces of yellow fever (Dr Mouchet, Congo)

purely mnfectious phenomena fever with moderately or ver) sudden on‘;t.
reaching 40 C from the sccond day, with acute diseomfort headache,
rachlma, eongestion of the face and ¢y cs, rapid pulse Shght n]bumxm;m
may be observed about the thirty sith hour Fuver pusiste with, l‘:
quently, n tendency to drop toward the fourth day, this drop leads rf
sometimes to a cure, and sometimes {0 4 nesy mEreISL M the temperature;
introducing the signs of the succceding period )
2 Period of organte deterioration Al 0 pr ke
with ey linders, tendeney to anurta Jaundiee mahes tts appearance ?!:i on
epigastrie region becomes more sensiti g, vommpng more acecntuate e
thie other hand, eterus may be totally absent The tendency to hemorrl

1
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becomes evident ecchymoses, frequent hemorrhage, and, above all, “black
vomt,” vomiting of blood like coffee grounds, sometimes also melena The
weahness, always considerable, becomes worwe, the pulse becomes rela-
trvely slow (Faget’s sign) The mind frequently remains clear, the col

Iapsus and the anuria are fatal to the patient whose anxiety 1s often very
marked Convalescence has no noteworthy features, and relapses are rare

PROGNOSIS

An acute 1llness i which the majonty of patients are either dead or on
the wav to recovery toward the tenth day The prognosis has always been
considered as very serious the average fatality bemng estimated at 50 to 60
per cent But, taking 1nto account benign cases, frequently not diagnosed,
the lethal character of the dicease 15 difficult to determme It has been
asserted that the bemgn cases occurrcd most frequently among children,
but this concept should not be carried too far Inconagulable bloed, dis-
appearance of the complement, persistent leukopema, and oliguna are had
omens

DIAGNOSIS

This 15 difficult during the 1mitial period One may consider various seri~
ous diseases and, naturally mn hot countries, particularly malana The
negativity of the blood, the early and progres ve albummuria distinguish
yellow fever from malaria Other dise ises arc ehminated by their peculiar
signs severe mfluenza (frequent catarrhal signs), plague (bubos), ete
Leukopema and albummuria tend toward yellow fever The urine may
also contamn peptones, but no hemoglobin, which would ehminate the
diagnosis of blachw ater fever

During the second period, the differential diagnosis may be done with
various infectious 1cters bemgn epidemic hepanitis rarely leads to con
fusion (shghtly or not at all febrile, slow evolution, discoloration of the
feces) Malignant hepatitis 16 fairly rare and displays hepatic atrophy,
cither coma or excitement severe iwcterus and a late preagomic fever
Bilious malana has 1ts blood signs Tovic jaundice 1s but shightly or not at
all febrile

Leptospirosis mav lead to confusion, and the claswic example of Noguch
must encourage caution This disease deseribed by Weil in 1886, has an
mcubation period of longer duration (5-14 days), distinctive eticlogie
charactenstics {contact with water polluted by rat urme), a fever of
longer evolution (two weeks) Icterus wathout diseoloration appears
tonard the fourth day and may 1ndeed, be entirely absent Oliguric or
hemorrhagie nephrits, or 4 hemorrhagic syndrome may occur Myalma
the calf, signs of menmgtss, late itss are peeultar to Leptospirosss The
laboratory findings will be decisine The leptospiroses may be 1solated i
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the blood during the first weeh, 1n the unne durig the second, this most
fully by lation of young guimea migs with eentrifugal residue

Toward the end of the illness and i comy alescence, the serum displays
agglutmons and Iy tic properties an relation to the leptospires These para
sitea produce leukocs tosie, vwhereas yellow fever virus dey elops lewhopenta

Laboratory diagnosis of yellow fever 1s based on

1 Isclatron of the virus m the Macaeus or the mouce, with mmumty
test by a known protective serum

2 On the histology of the liver, fination with 10 per cent formo! on the
body To avoid the necessity of an autopsy the so-called visterotomie tro
car may be utihzed

3 The verfication durmng comvalescence of a protective power mn the
serum It 1s clearly desrable 1o ascertam the results obianed from serum
taken at the onset of the disease That 15 2 gener rule partieularly
portant m countries with a high yellow fever endemieity

TREATMENT

The treatment 1s purely symptomatic ibsolute rest, plenty of hquds
and particularly glucose, alkalines, atrus juice, caleitherapy (excess of
guamdine m the blood) The convalescent serum so far has not shown its
actrvity During conyalescence a diet rich m carbohydrates and poor i
fats, milky foods, eggs, and vitamms 1s advised

PROPHILAXIS

Yellow fever 1s huotted to South Ameries and Africa The Aedes aegypts
bemng comman w the whole mtertropical zone, it 13 extremely smportant
to opply samtary measures to avord the spread of the yellow fever en
derme Most of these measures have been decreed by international con
ventions

1 Humsn reservorr of virus  Through the protection test 1 the mouse,
the distrshution of yellow fever has been dehomted with precision It
oven possible 1o establish approumately the age of yellow fever m 8
region by searching the antibodies 1n separate clasees of age In the Congo
alove, over 10,000 protection tests on mice have been carried oub (xa;
den Berghe, Laegois) The orgmzation of 4 viseerotoray service AD
the examunation of the Iner m all eases where death occurred after anf
mfectious llness of a few days allow the discovery of sporadic e se> ;7
yellow fever and ascertam the evistence of suspected foat Fmv\“&';}";:
nonfebrile persons and those recenth vacemated are permutted to le
endemic terntories

2 Transmitter The struggle agunst the laria ,
posts and all the centers which are 1n the endemie zon¢ 1613 bas

ymposed at all the
e s ed on the
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survey of the mmnumerable collections of water down to the verv
smallest, which are found around the human habitat Very strict control 1s
exacted at all the airports and the airplanes leaving the endemic region
{or continents free from fevers are disinfected For this purpose pyrethrum
or DDT aero~ol bombs are mostly used (see prophylaxis of malara)

3 Healthy man It would be desirable 1f the entire population of the
endemic zone could be vaccinated Vaccination is obhgatory for every-
body going to South America and Africa

There are two types of vaccme which are at the present moment con-
sidered efficacious (1) Virus 17D cultured on chich embryo (vaceme
accordng to Lloyd) A subcutaneous mjection guarantees protection as
demonstrated by the test on the mouse 1n at least 50 per cent of the cases
(2) The “French stramn” neurotropte virus (vaccine according to Peltier
and colleagues The virus of the mouse 1s scanified at the same time as the
smallpox virus This constitutes a very easy to apply mixed 1vacemation
Millions of individuals have been vaccinated in French Africa by this
method Yellow fever protection 15 demanstrable 1n close to 100 per cent
of the cases

Durning an epidemic particularly severe measures must be taken 1
urban agglomerations

1 Human reservorr of virus The agglomerations affected by the epi-
demic st be encireled by a samtary cordon The yellow fever patients
are placed m beds, under mosquito nets The house which shelters them
will then be closed and all mosquitoes nside 1t hailled

All ships armiving from a suspected or affected port during & time of
eprdermic must submit to a quarantime of six days at 200 meters distance
from shore and vaccinations must be applied to all per<ons on board

2 Transmitter The ant1 Aedes campaign must be taken up 1n the en-
tire agglomeration, not merely aganst the larvae, but also agunst the
adults The DDT house spraying 1s particularly efficrcious agamst the
Aedes aegyptr because of the domestic habits of this mo~quite (Sce pro-
phylaxis of malaria}

3 Healthy man The whole population must be vacemnated The usc of
mosqunto nets Is indispensable, as soon as mght falls

13 DENGUE
Defimtion Dengue* 15 an epdemic disease caused bv a filtrable virus

transmatted by Aedes aegyptr ehmeally characterized by a short period of
fever and by a mild evolution

—_—
*The etymology of the word dengue 1s uncertan Denguero i Spamsh means
n[‘la.ndy alluding to the affected and stiited gat of the dengue patients sufferng from
algas
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GEOGRAPBIC DISTRIBLTION

The diease 13 prevalent m all the hot zones which arc the halntat of the Aedrs
aegyplr In Europe purticulmly the eastern part of the Mediterranean {Athens,
1928), tropical and <ubtropieal Amerwa sncluding the South of the USA  Aes
Syma ete m QOceamia the Phahppines Australia the Pacfic Iland . Aftiea Fgypt,
French West Afriea the Congo

ETIOLOCY
Faltrable virus present 1 the blood of the patient during the first 9
hours Ne anmmals berng avalable for esperiment (monheys are only m
perfectly rcceptive) the expermmentation of this virus has been delaved

The culture 15 possible on the chorio lantord membrane of the chick
embryo (Shortt)

TRANSMISIION

Lssentially by dedes aequptr {Ashburn and Craig, 1907, m the
Phihippines) which becomes mfectious about ten days after the m
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Crisrr 18 Dengue fover

fecting meal and rumams <o for its entwe hfe Jedes scutellans is 3 trane
matter m New Gumen (Farley, 1945) Nothing 1s defuntely known re
garding the re-esvorr of virus whieh 1s probably human

PATHOLOGY
n on 1t pathology The virus
The dt ease bang nuld there 1s hittle documentatso!
s»cmls to produce alterations m the cxypifanes and the pwenthymes Death 1s gener
ally the result of old age or of compheitions

1 MPTOMATOLOGY
m
The descripfions grien m \ rious countries do not always bear col

3

15081
pfl’r[‘he mcubation tahes two to nine day <et 15 most often very
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sudden Ingh fever and vanous malaes, particularly algiss, in the eyc
balls, head, spmal column limbs, general prostration

The fever lasts s1¢ to seven davs with <ometnmes an abatement toward
the third or fourth dav giving o saddle form curve Toward the end of the
fever penod sometimes earlier exanthemn appears It spreads over the
neck, the upper part of the chest, hands and feet, the hmbs and the face
Its appearance 1 sometimcs roscohiform, at other times morbalhform or
scarlatimform and 1t vamshes in two or three davs with a <hght desqua
mation Rather often, exanthema 1~ not noticeable

An early facial exanthema 15 l~o mentioned which reealls solar ery-
thema with conjunetival and phungeal hyperenma One should pont out

1 40 Dexoun
Lspenmental mfectson on the ninth 1l on_thirteenth photography on the nine
teenth (courte y Dr E 1 Smyders Indi ¢h Instituut Am terdam)

the cervieal adenopathy digestive tioubles and shght albummuriy The
pulse, very rapid at the begainmng sometimes mamfests later 4 relative
bradyeardia with low tension

According to ny estigations made at Bangm (French Lquatonal Afniea),
tephalalgia bradyeardia the stiffness of the neth and the rachialga are
said to be of memngitic origim he cerebrospinal flmd 1s alwayvs under
tension and would give a verv light evtochemieal reaction

Complications Certain eprdemics show vomiting, diarrhea tinged with
blood parotiditts orelutis petechias and nervous troubles Com alescence

I~ often very troublesome winle furunculows and pvodermatitis arc often
seen
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Prognosis  Alwys favorable Nevertheless, du
1)
tions, the death rate re wches 15 per thousand ' s coaples

DBIAGNOSIS

The sy mptomatic triad 15 mtense fever with eventyually 2 saddie curve,
algas, and & Iate exinthema Unfortunately there e many ntmml’
cases and even epidemus In endemie dengue there 15 seldom any trace of
a saddle curve (partial mmmunity )

Clear laboratory signs do not extst One should mentton, however, a not
able neutropenia with leuhopema

A differentral dhagnosis must tihe o series of diseases into consideration

1 Influenza  Respiratory compheations, absence of eruptions, tachy
cardia, and an almost normal hemogram, are symptoms iypical of m
Ruenza t

2 Yellow Fever Considerable albuminury, jaundie, gravity

3 Mud Fever A disease of mfluenza-ihe appearance in which it
possible to demonstrate leptospiras (I grppo-typhosa)

4 Red Congo Fever

Desenbed 1n Central Afnea, this dicen ¢ manife-ts s hight fever of <hort duration,
an ordinary early evanthemn of varable appeatance {most often morhidhform}
adenaopathy blood 1y mphocs tasts without leukopemsa and very fow algas

The dentifieation of this disese 15 vers uncertain The clowest sesemblavre
dengue Jadin has recently (1044) shown that 1 cortarn af his patients the Rickett
sas of munne ty phus could be ssolated It has not been proved that aff the tases of
red fever belong to the Richettwal diceascs and other obwersers m the Coogo hne
not been able to confirm these resuits Jadin notes siight reactions of Wel Felix and
the<e rather with ON K

5 Fwe Day Ferer

Muld fevers of five days (van der Scheer), of st seven, and nme duyys have beett
duscribed whith all seem to belong te the endemic dengue Transmywon hss been
aclueved with all of them 1 Am terdem through mo qutoes Thes mught eventually
be due to clocely related viruses (Indonesa Calcutts, Pavama)

6 Rift Valley Fever

Man mny become affected by this virus disrase of
Jengue but 15 due to a different virus A protection test &
nows

sheep The diease resembles
Howe a retro pectise disg

7 Colorade Tick Fever el

The clme hematology apd size of the vuus are very ble devgue \e\zx;tml;t"v
expenments made on volunteers (1946) have shown & tinet xmmunolog\ce :.,e e a
sottcs end m additon Cojorado tick fever produces no eruption The ,:Sqmsexble ”
Sistinet from Bullis fever Dxperimentally Colorado tik fever 33 tra

the Svnan ham ter
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8 bhuamba Fever

This disease has been 1solated m Uganda m 1941 by Smithburn Mahaffy and
Paul It 1 characterized bv a sudden on et with fever lasting five to seven days
algias and a mild prognos:  Several strains of virus have been 1-olated m mice after
ntracerebral or intrana 4l moculations These strains do not give cross immumty
with yellow fever Other viru es antigemieally different have also been 1solated by the
same authors m the Bwamba region

Acute Articuler Rheumatism A di ease which 13 seldom epidermie and which pre
vanls especially m cold countries with noticeable anemia true arthriis imstead of the
algias of dengue anteced of angima end ditis and favorable therapeutic re
sponse to salycilate

Treatment The treatment 1s purely symptomatic keeping the patient
under obseryation during convalescence The vacuating lumbar puncture
15 thought to possess excellent therapeutic yalue

Prophylans Reduced to the 1colation of the patient for at least three
days under mosquito nets and to the fight agamnst Aedes (see section on
Yellow Fever) No efficacious method of vacemation has been suggested

14 SAND FLY FEVER*
Defimtion Febrile ¢pidemic diseace due to a filtrable virus, transmitted
through the bite of Phlebotomes, and with a rapid and favorable evolution
GEOGRAPHIC DISTRIBUTION

Furst studied 1n Dalmatia this di ease has been found practically everywhere in the
Mediterranean region as well as 1n Asia Ameriea East Afniea ete There is no proof
of 1ts having occurred 1n Central Africa

ETIOLOGY

The works of Doerr, Franz, and Taussig (1909) have shown the exist
ence of a virus that circulates 1n the blood during the first thirty s1¢ hours
of the 1llness It 1s possible to moculate 1t experimentally nto man The
dameter of the virus 1s about 160 milhmicrons

There 1s 1o susceptible laboratory ammal The culture of the virus has
proved successful on chorio allantoid of chick embryo {Shortt, 1936)

TRANSMISSION

The Phlebotomus which has bitten a sick person becomes infectious
about & week this meal P papatasn 1s a transmitter m the Balkans
and P minutus mm Aden The virus reseryoir seems to be human

SYMPTOMATOLOGY

Incubation tales from three to mine days, according to observers in
Dalmatia It 15 from two and a half to six days m 9 per cent

*French  TFievre des Trows Jours (a Pappatacn) German Pappataer: Fieber
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of the experimental subjeets (Sibin and colleagues) The omet 15 sudden
with fever ind shivers The tanperature rapidly rises to 3040 C and {4
to normal about the third dasy, sometimes m enws The duraton of the
fever varies butween less than one day and mine days persisting from {wo
to four days in 85 per cent of the patients Recurrences have sometimes
been observed Various gias we very pronounced ¢y b ills, head, rachs,
diffurent museles and nerves Stiffness of the back of the nech sometimes
oevurs The face and the conjuncita are red, the conjunctrval redne «
spre wding out 1a 3 horizontal band The pharynk 1s abo cungested Ga tro
mtestinal disturbanees are very mathed The spleen and Itver do not show
any symptoms As regards the eirenlation, 4 rather serious bradyeirdia,
whieh sometime. proves persistent, 1s ob.erved The blood exhubits jeuk
opemia There 15 gencrally no exanthoma

According to observations made n Diego Suarez, the cerebrospmal
fluid, 1 addition to chmeal memngal signs, shows 1 shght lymphoeyto 12
combined with a strong albummosts These facts have not been confirmed
by Sabimn wd eolleagues (five lumbar punctures)

The vvolution s mnrdieated by the French name for the disense, 1s vy
rapid

Prognoss Faworable m spite of the grave pretuse 3t the hegmmng and
the sometimes prolonged comaleccenee In mubitary eircles 3t constitutes
wn nuport wnt canse of tempor wy iy ichization

Diagnou  Sand fiy fever 1w very difficult to diagnoe One has to takt
mto account {11 the eprdomiology {hot seasom, moects), (21 the brads
cardir (3 the leuhopemt, it any et after the first davs and dunmng
apyreaa with hymphocytosis and @ shift of the homogram to the k‘z:t

Dengue gener div has a longer pented of fever (5-7 dm m 80 per e
of the patients) wdenopathy and frequently exanthemi

Treatment 1s purely symptomati

Prophylaxis lI I i l{mx(cd to the proteetion agunst the lates of the
Phichotumes and their destruction {xee seition on 1 el i )
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INTESTINAL DISEASES

WE BELIEVE 1t necessary to describe rapidly B ieillary Dysentery which,
although cosmopolitan 1 nature, 15 particularly severe n all tropical
countries

1 BACIILARY DYSENTERY*

Defimtion  Bacillary dy-entery 15 an endemo epiderme mnfection of
the intestinal tract caused by the v irious germs of the genus Shigella It
1 characterized by lesions m the intestine resembbng those of entero-
colitis and causing muco sangumous stools and a greater or lesser degree
of toxierty and dehydration

HISTORY

Bacillary dysentery has been known chmcilly for a very long time Jt has been
especially prevalent during mihitary campaigns when 1t was always a dreaded plague
even 1m the last two great war ‘The discovery of the bacilli causing the varous types
of the disease was made by Shiga (1893) Krue (1900) Flexner Strong and Mus
grave (1900)

GEOGRAEHIC DISTRIBUTION

Baallary dysentery 15 a cosmopohitan mfechion which 15 however more frequent
m the majonty of tropical countries no doubt because of 10 uffictient hvgiene and the
abundance of flies In the Congo 1t appears that the malady was mtroduced after
the war of 1914-1918 and since that time has cauced numerous and grave epidemics
Japan India the Balkan countries the Phahppine I lands and other 1slands of the
Pacific have also had eprdemics In the temperate countries the infection 15 e pecially
severe 1n the summer and autumn sea ons

ETIOLOGY

The Shigella bacilli are Gram negative, immobile rods, aerobic on
ordinary culture medmums and possessng moderate resistance 1 the
external surroundings ‘They do not attack lactose (except the Sonne type
which attachs lactose slowly) and do not produce gas with the sugars The
antigeme and biochermeal classification of Shigella 1s complen It 1s
possible to distingui~h

1 Shigella dysenterae (type Shiga), which 18 strongly toxic and does
mot acidify manmiol or produce mdot

2 Shigella ambigua (type Schimtz) which does not acidify mannitol

*Trench Dv entenie bacillare, German  Baallenruhr
199
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3 Shgella paradysenterae (types Flexner-Boyd, cte} which are
less tovie, acidhfy manmtol, and produce indol

4 Shugella sonner (type Sonne) acrdifies lactose slowly

The significance of these germs 1s established by their svstematie 1sola
tion, the existence of thewr individual toxins, their agglutinating propertics
{often discrete) 1n the serum of the patient, and last but not least, of a
certain number of positive mocculations voluntary or mvoluntary It 1
not practicable to separate the various cultures of Sh paradysenteriae m
ordinary practice, neither by the test of their agglutmns nor by the supar
tests

EPIDEMIOLOGY

The reservorr of the virus appears to be purely human  carried by
pattents acutely or chromeally 1ll, convalescent carrers, or healthy car
riers The transmission 1s sunilar to that of typhoid fever contamnation
by eontact with sieh persons, who mevitably soil themselves

Water, and the foods contammnated by water, alko play 1 great role
because of the resistance of the germs which may n certan cases remam
virulent for as long as three weehs The flies also play a notable role &
cpidemiologie observations attest (India, Mesopotamiy, Balkan coun
tries}, as well as the bacilt found within flies captured i endemme areas
ot the disease

One recognizes the importance of hy giene, of housing, and of the level of
education, ete, m the epidemiology It 15 also the cause of persistence of
the endemic cases (often caused by Sh Sonnes) n the asylums, prisons,
ete An epidemic 1s, curtously enough, rarely caused by a single type of
Shigella

Tmmumtv 1s not neglgible

PATHOGENESIS AND PATHOLOGY

Althongh the baeil paradysenteriae have oceasionally been found 1n l}'“‘l:l‘ 5:21
gha, the spleen and the blood, one can say that Shigelia are spearfically :in Esders
germs owever, their toxns diffuse and create vanous ytestinal or general hllwr ol

Sh dysenteriae has an exotoxin mainly neurotropic precipitable by tuc om;.; e
aed and an enterotropie endotowin of & glueido hipidic nature representing the antig
“Q” of the germ (Borvin-Mesrobeanu) . .

e bacills parady senteriae are less toxic and cause fewer
rh:'luliuc lesmn!: Su:erlmpcsed snfections are aleo observed {cob etc) T:;;z;es’tll'gee
18 the principal site of iufection ten’;u?al :‘leum and t}:e colon 1n ;Sdea. o

eases or early cases show catarrhal 10n, hypere! bt s
‘};‘\%}]utcus emdatlonyln the, more advanced stage, one o\y:erves on thy top, of :he :;xgb
of the mucous membrane of the intestine s diphth exudatis es s edem3
when 1t 18 detached leaves a very superficially eroded su‘rfac; “b e 41t
develops and the superfictally eroded surfaces are surrounded d)' mm::?z e wil
The celinlar mfiltration 1s defimte  the mononurfear cells rm:l on;~h e oy 10
of the lesion the polynuclear cells are numerous in the stoold

extra mtestinal Jo tons of
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fections may cause the ulceration to deepen Cicatnzation with hyperplastic regen
eration of the muco-a deforms the intestine This may terminate (rarely) n perfora

tion 1n the formation of glandular eysts chromie ulcerative colitis by paretal abscess
formation or fenosis

The lesions of the heart the nerves and the nervous system and of the jomts are

of toxic or anaphylactic ongin and are not speafic The adrenal glands are also some
times affected

SYMPTOMATOLOGY

Incubation 1s two to eight days The onset 1s very vanable, sometimes
beginning with a mild diarrhea or general digestive symptoms On the
contrary, it may begin with a very severe diarrhea, accompanied by pain
and severe general symptoms The stools, often fecal at first, become
muco sanguinous and finally assume a purulent ispect, exceptionally,
they become gangrenous with a putrefactive odor In certam typical cases,
the feces have a spermatic odor, the cultures of Shugella present the same
odor The evacuations are numerous, accompanted by colic cramps and
tenesmus, which 1s sometimes exceedingly pamful
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CuArr 20 Fatal case of baallary dysentery (Dr Mouchet Jatanga)

The general state of the onset 1s frequently febrile, erther a moderate,
or more rarely an elevated, fever which lasts only a few days, malaise,
sometimes emess, especially in mnfants An elevated temperature does not
Tiecessarily Mean a bad prognosis The pulse 1s almost normal m the Iight
case but can beecome very feeble m the severe case Finally, the signs of
dehydration are obsecrved 1n the most severe cases the shin loses 1ts
elastieity, becomes cold, the mouth becomes very dry, etc The examina-
tion shows an abdominal retraction and tenderness on palpation of the
colon Sometimes anal comphieations such as fissures and prolapsus are
seen The sensorium 1s nearly normal although one frequently sees msom
nia and, 1n ser1ous cases, agitation
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EVOLUTION

The progress of the 1llness 1s often rapid 1n the hght cases the duration
15 only four to five days The recovery ean be relatyy ely easy In the more
serious cases the 1llness may progress fatally to dehydration and collap~uy
At other times the diarthen may become chronte The most frequent com
plications are secondary infections or arthritis (due 1t seems to an
anaphylactic reaction to the tovins or even to the serum}, myocarditr ,
neuntis, irndo eychtis, ete An oculo-urethral syndrome accompanyng the
arthritis has been deseribed ® This arthratis attacks chiefly the knees and
the ankles The ewudate 15 commonly sterile but 15 usually found to
agglutinate the Shigella

About 5 per cent of the cases go nto the chrome stage and the
prognosts is very grave The mortahity 15 extiemely vanable In the tera
ture one finds figures varying between 3 per cent and 25 per cent Hie
coughs, persistent vomitus, the gangrenous character of the stoals, circula
tory weahness, motor agitation, subnormal temperature are bad prognoshe
signs The dysentery due to Sonne’s bacillus 1 hardly different from the
one preceding Rather severe, even mortal for children, 1t takes a more
benign eourse 1 adults, sometimes only simple diarrhea with or without
fever

DIAGNOSIS

The chinteal diagnosts 1s farrly casy 1n acute eprdemic cases which show
muco sangumous stools, fever and toxie malawe

The onset 1s more acute and more febrile than amebiasis which 1> rately
epidemie {examination shows tbsence of the amoeba)

The chnical diagnosis m 1solated or m bemgn and chronte cases 15 diffi
cult Some cases could easily be confused with gastroentenitts due to Sal
monella infection and can be distinguished only by laboratory tests and
by the epidemology (food poisoning)

Baallary dysentery can complicate other chromic ailments ;
must be diagnosed Permicious malaria ean sunulate 1t The sxgmoldo%‘ﬁi’i
may disclose a characteristic state  generalized hyperemia, an e\ces; I?e
mucus, superficial uleerations or granulations, glandular tapiocs 1
cysts The same method can also facihitate 1solation of bacterza —

Laboratory Diwgnosis At first this has a negatnie aspect € u:n e
the amebasis, schistosomiasis, etc, and 1t has a positive “spetcon or
presence of Shigella may be discovered by bacteriologie e‘(amlr;s 1o,
the presence of a characteristic exudate by hstologic examinatiol

has an obscure
young ‘mascubine

which

tis arthritis fever)

—_
*Reiters syndrome (urethritis con;unctmh Lt el

eticlogy possibly belonging to virus diseases
adults
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Bacterological Examination  The coproculture This 1s the only sure
method of b wtenologi, exammation

Ti 15 absolutely neeessary to u e fre h stools and if poswble muco <angwnou mate
nal or bloody flakes present m the fecl materal Consersation 1 an 1cebox or dilu
tion with two parts of the folloning hqud often prolong the vitality of the germe
the stools  water 7 ce  glycenn 30 ec Adjust thus solution to a pH of 80 with
sodim diphosphate to which add 4 trice of phenol red

To 1solite Shigella one uses the property winch 1s its pecubiar charnetenstic 1¢ of
not turmng the indicators m the pre ence of lacto e lactose agar hitmus paper
Erdos medium Bacto 88 Agar and preferably the highh <electine de oxycholate
media with or without eitrate In this latter Ilexner baaily prefer the media with
atrate and the other baslh without extrate

The su pretous colontes (after sixteen hours of growth) are submtted to 4 micro-
agglutination test and another purt 13 1°0lated and tested in the pre ence of the var-~
1wus ugars A further test of macroagglutmation wili conclude the Isboratory idents
fieatron

Sero-agglutination 15 2l o po ible as a means of digno iz However it u ualh
comes too late for chmeal purposes and hias theretore only an emidenmologic mtereat
In addibion scra agglubnation 3s le s poative in thi= rase than with the Salmonella
nfections An agglutination of 1 50 with the Shiga type of 1 00 with the Sonne
type and 1 200 with the Parady entenac type chould be strongly  u picious My her
tters are frequently ob erved

It 13 necessary to put the scrum of the pitient 1 contact with various struns of
baesth (one of Shiga two or th ee of the Paradvsentenae bacils one of Sonne
Ambigua ete} The agglutimns appear avound the 1xth dw and disapperr after
three months

The bartoriologic method are not atsay  occe ible to colomd practice They
always have the fault ether of caming too late (igglutination tests) or of bemg too
slow The selation and diagnost of « germ tahe at lest 2448 hours 2nd 1t 1s the ¢
first hours of disease that count the mo t in the treitment The importance of
evtologic methods of differentiation hnas therefore heen inswsted on (Andercon
Haughwout ete )

Cytologic Dramination of the Feces Fresh examnation of the feces
ag sueh, or with the wddition of Lugol s solution will elimnate the Protozoa
anod vanous worms Gy tologie examin wwn 1y done wath st uned prepara-
tions A<h ang Spitz advi-e the following technic

1 Thin smeary of & muco ngumous part of the exudite found m the feces fixed
diately by 1n hot Sehaudin s solution tor five minutes

Rin.e 1 water

Three mimutes ;n 50 alcohol

Five smmutexan 70 aleohol with 1ome (Fort wine color)

Ten minutes 1n 70 alcohol

Three mimates 1n 50 alcohol

Three munutes m distitled water

Stam su Detafield s ammomurn slum hamatosshn o ualls 10 nunutes but 5t
i better to venfy 1t by placing 3 cover g on the moy t preparation (oo~ en dif
forentiate by acs] alcohol) utthzing Eosin as a couaterstan Mount 1t with aleohot

PSR- RERCR R
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and balsam The following 1s an outhine of the princtpal differences betwcen the ro
1mportant dysentery groups

Baaillary Dysentery Amebie Dj <entery
per cent per cent
Neutrophils 4+ 01 + 75 {(x)*
Eo nophils 0 oot + 32 {xx)*
Macrophages ++ 18 0
Lymphocytes -+ 28 + 25 (¥
Mononuclears -+ 161 + 07
Plasmocy tes -+ 16 + 18
Ery throcytes +  discrete +++ (i elumps)
Eptthehal cells + 15 + 13
Alterations
Ghost cells (z) and Nueleated pyknotic bodies
Ring nuclm (xx) cytoplasms partally lysed
Crystals of (83 per cent) (xxx)
Charcot Leyden 0 -+
Bacteria 0 +
Protozoa 0 Entameba (v esteular nucleus)
Fibnn +4 —
Mucus +- +

* (x) Ghost cells macrophages in a state of lyms having a vague appearance
(xx) Ring nucles  Polymorphs whose nuclear contours are very dr timet
(xxa) Nuclear masses with hardly any remumng cj toplasm

One must not lose sight of the possibilities of a mixed mnfection, such as
amebic and shigella infections together

The use of Emetie as tr1al treatment must be rejected This alkalod
can aggravate the condition of a patient m a tovic stage of bacillary
dysentery

The diagnosis of chrome cases 1s difficult It 1s necessary to Took for the
bacilli even at the site of the ulcers (rectoscope), elminate cohitis from
other causes, take x-rays of the patient which can very usefully show the
state of the mtestine The rectoscope, difficult to use 1 acute conditions,
can be very useful i the diagnosis of chronic cases (see Amebrasis)

TREATMENT

The mntroduction of the sulfonamides has changed the treatmesz Z{
bacillary dysentery and 1t 1s only i the case of a positive dlﬂgﬂ‘t’h dhe
Shugelle dysenteriae (Shiga) that one should assoclate serum Wi are
chemical treatment Of considerable value are the sulfonamides whic -
poorly absorbed m the intestine, although sulfadiazine appears sup!
(or sulfathiazol 1n the case of Sonne)

Sulfaguamdine In the acute cnse
might and day, until a reduction m the number of stool

both
Gm cvery four hours
8o s 15 obtamed (not
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IROPHILAXIS

This 15 the same as for all the other intestinal nfections of the came
type, 1¢e, typhoid, cholera, ete

1 Isolation of the sich and disinfection of therr stools nd sorled ob
jects Try to wvoud the feenl mode of contammation

2 Inspection of all waters for drinking and for w ashmg of foods

8  Measures ng unst flies and protection of foods from flies

4 Protection of healthy people by Yaccmation has been extensicly
cmployed m the form of anvaceine, even m the form of an anatoxin, and
scems to have given real protection The bodies of the mierobes are too
tovic to be utthzed without formoliz wtion

2 AMEBIASIS*

Defimtion The term Amebiasis mncludes all the svndromes caused by
Dntamoeba histolytica Amele cohitis, being the most frequent localiza
tion, 1s, thus, very umportant, espeaally from the viewpomt of con
taglon We will, therefore, study this phase first

HISTORY

Amcbic dysenters was jeolated only recently from the gioup of dy<enteries Lo ch
(1875) 1n Petrogiad ob-erved for tle first time the pathogeme amoeba but 1t
remamed for hoch and Jater hoartule (1883-1887) m Igvpt to establish the m}
partance of this discovery Schaudinn (1903) distingus hed # kestolyleca and E cob
and Vierech (1900) deseribed the evolution o1 the cystie forms

The moculation of the disease into anmals was shown to be pos ihle by Hlava
Rruse and Pasquale (1887-1894) and the transmission expenmentally to man stv}:s
shown by Walker and Seifards in the Philippines (19!?7 Finally, the culture of the
amoebae was performed by Boech and Drboklay (1924,

The qmt‘rv:d\fct\on of in\ctmc hydioehloride n the ticatment of Amebnus was
first instituted by Sn L Rogers (1912)

GEOGRAPHIC DISTRIBUTION

e One <ees 1t howeser 1t
Span 1t 15 also found 1n the
t epideniic occurzed 1m Ch
un.antary coppection 18
13 very wregular

Amebinsis is a di ense found predomnantly 1n the tio]
mamy European countries 3¢ the Balkane Ru 11 and
southern United States and Clunn In 1933 an 1mportan
cago (330 cpses 52 deaths) apparently due to an unnoticed
the water 53 stem of a hote] In the Congo the geographic distnbution B Be-
and de erves further study The infestation by amebisis 1s very ‘:enlly healthy
tween 5 and 10 per cent of the population are found to bfc a;;z:"h Y adard of
carriers even in temperate Europe and America 1 <pite ? 2 g 1o the actual
hygene The nfrequeney of the pas.age from this state of ‘carmier
state of d1 ease 13 not well expluned

e nne German
*Qynonvm Amebue Dy<entery, French Armbiase Dy entene smibne
Amocbenrubr
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ETIOLOGY

Entamoeba stolytica (& protozoan of the Class Rhizopoda, Order
Amoebrda, Family Amoebidae) exasts m man m three forms

1 The wmvading, vegetatwe form, diameter, 20-30 microns, very ac-
trvely mobile through the emission of pseudopods The cytoplasm flows on
the =olid substratum and 1s able to produce a p~eudopod 1 any direction
This mobility 1 maintamed only 1 fresh and warm stools It 1s therefore
necessary to examine the specimen almost immediately, or to use a
warmed shde The mvading Vegetative form 1s the cause of the ulcerations
found on the mtestinal mueosa The vegetative form 1s also found 1n the

mueo sanguinous portion of the feces of an acute case of amebic dysen-
tery

Fsc 41  ENTAMOLRA HISTOLYTICA
Wet prepiration The mgested erythroevtes are evilv  een (phot M Chardome
Tropical Institute Antwerp)

On direct microscopic examination one finds that the cytoplasm 1s
composed of 2 peripheral part wiuch appears hyaline the ectoplasm
The central part ippeaus granular and 1s called endoplasm Digestive
vacuoles are found 1n the latter, and are produced by the absorption of
food particles by pseudopods (phagoestosis) In the E Mstolytica the
food vacuoles contamn red blood cells almost cxclusively Sometimes the
cytoplaem 1s almost entirely tinted jellow by the dehemoglobinization of
the rcd blood cells It 15 rire that any other cells, bacteria, or spores of
yeast are ingested The percentage of amocbne contaming the meclusions
of erythroeytes varles enormously It 1s searcely ever more than 25 per
cent, even less, but the discovery of an amoeba very mobile and contain-
mg the melusions of red blood cells, remamns charactenstic
E histolytica
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The nucleus 15 spherical and about 4 to 7 p 1n diameter When colored
with hematoty lin-iron the charactersstics are shown very clearly avery
distinet nuclear membrane dotted with fine chromatin grams, surrounding
4 central haryosome composed also of chromatin matenal

Multipheation of the amoebae 1s accomplhished by binary division

2 Precystic form This form 1s smaller, 7 to 15 p m size and very
shghtly mobile 1f at all It was for a long time considered as another
<pecies, L manuta Walker (1911), and Walker and Sellards (1913) were
the first {0 indicate that this form represented a state just before encyst
ment The precystic form 1s difficult to recogmze as most of its character

e ‘—-‘l’—ﬁ_‘—x

p- "“\‘ e

Tic 42 ENTAMOFBA HISTOLYTICA STAINED W i7Rt HEMATOAI LN
Section of the intestinal wall (phot M Chardome Tropical Institute Antwerp)

1¢, absence of mobility, absence
When colored with hema
Jarge chromatin asses,

jstics are negative rather than positive,
of food v acuoles and of red blood cell mclustons
toxy lin-ron, the nuclear membrane contains
sometimes m erescent form

3 Cyst A wall of resistance, about 05 p thick, s iormc]d 3:"“‘;‘;21‘;
precystic form The eysts ate transparcnt, generally rounded ,1;“1;3 igiod
oblong, and measure from 5 to 20 pn dinmeter The nucleus’ e adult
w0, then mto four parts, and exeept for an occastonal anomxa] zllle oo ol
cysts of E hastolyhica contain 4 nuclet Chromateid bOdm);s 5 1030
very refractle rods 5 to 10 p long and glycogen vacuo -

orbed.
number) are usually found 1 the cvsts These structures are reabs
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however, through aging and after long exposure outside the host The cyats
of E hstolyhica ave kalled 1m a few mwmutes by deying They remamn viru
lent, howerver, for 3 to § wechs in w wter at room temperature (Dobell)
Escn with favorable conditions of humidity, the eysts Ine only a fen
davs at 37C

In the chrome cases or 1 the case of the healthy carrer or the con-
valescent earvser, the cysts are found mn the mostly sohd or scmusolid feces
In the fresh preparation they appear as .mall, spherieal, refractile greemsh
bodies 1 which one can distingussh 1, 2, or 4 nucles and the chromatond
bodses In a preparation stained with jodme (Lugol’s solution) all these
elements are seen particularly well

The culture of £ hstolytica 1s made easly, starting from yegetative
{forms or cysts, on sohd egg agar mecia covered with Loche’s physiologie
solution and mamtawed at 37 C The amoebae are nourished with ster-
lized starch powder These cultures always eontan bactersa wiuch, Inmg
or dead, seem to vonstitute an mdispensable form of food for the amoebae
Frequent transplantations are necessary

The disewse can be reproduced n certain anmmal. (the young cat,
especially hut also the dog, monkey, and rat) by the mirarectal mjeetion
of feces contamnmg the vegetative forms (followed by dlosing the anus for
24 hours with eollodions Injection of the same vegetatrve forms mto a
loop of small sntestme after laparotomy 1s equally successful (methoed of
Deschiens) A third method of experimental moculation 1s the oral inges-
tion of the cysts by the ammal

THE PATHOGENICITY oF £ Hastolytica

This 15 a very debatable question Indubitably, there exist subjects nho
although carricrs of the ¢y sts, never develop any _ymptoms of the divease
These healthy carriers are relitively numerous 1 the temperate regons
(France for exwmple) where chinical amebiasis of the natne people 1s
practically unhnown Brumpt thinks that in these cases the amoebt
wvolved 13 not L Mstelyfun but a different specaes nonpathogeme for
man, as well as for the eat, which he eilled F dispar However, Walker
and Sellards had alredy shown that 1 voluntecrs authentic infeetions had
been mtroduced with eysts taken from healthy carriers Kessel also found
that in cats, a percentage of mfections almvst equal 1 number were
produced by amoebae from sich and healthy carriers It seems that the
sarniation m the pathogementy of the struns of I histolyfica dors not
depend upon the virulence of the amocba st<elf but on the emironment
which the amoeba finds in the intestine  the pH of the mtestinal contents,
the mrcrobactersal flora, the exstence of previous lestons, the general
rest tunce of the patient or earmer Vogel has shown the role played by
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the association of E hustolytica with a hemolytic Gram positne diplo
coceus The combination of hemolytie B colt to & nonpathogenie type of
L hstolytrca has caused, mfection m eats Numerous experiments have
produced convinemg work and proof of the preponderant role of the
extrinsic factors i the pathogemerty of E histolytica Among these, the
toxic traumatic action of croton o1l on the mucosa of the eolon 1s extremely
clear (Deschiens, 1938, Nauss and Rapport, 1940) The role of the bacte
riologic germs 1s also mdisputably shown (Cleveland, 1930, Westphall,
1937, Deschiens, 1938)

There 1s & question as to the point at which B Histolytica 1s pathogeme
in the normal environment This interpretation agrees with expen
mental work, as well as chmeal observation  the high number of carners,
all apparently healthy, would be explained, also m temperate regons, the
fact that few of the subjerts exposed develop the disease {not more than
10 per cent, accordmg to Meleney ), and finally, the frequency of elmeal
amebiasis 1n the tropieal countries where the intestine 1> exposed more
than elsew here to the action of pre-existing intestinal mnfectrons (notably
bacillary dy sentery), exposing the mucosa fo the attach of the amoebse

Amoebae Nonpathoge e for Man

1 Entamoeba col: The vogetative form 1s Jess mobile than the F hastolytica It
ruely contams red blood cells but frequently 1ngests bacteria Staned with hema
toyyln the nucleus has larger chromatin gianules on the nuelear membrane and is
haryo.ome 1s eccentire The adult ey <ts po sess 8 nucles

2 Eitamoeba gingrieals 1s a siprophyte 1n the buceal cavity

3 Endolimoz nana1 vers frequently found in the tropies It 1s 2 small amoeba
measuring from 6 to 12 ¢ Its nuclcus does not have any chromatin granules on the
membrane It has a large 1eregular haryosome often ecientric The cysts are avad
and have a diameter from 8 to 10 ¢ They contamn 4 nucler They are distingusshed
from those of E histolytica bv the umlateral flattenmg of the membrane

4 Todsmocha butschli common i man monhey and pig It s often es aaated
with F hustolytica The cyvsts are ummuelear with 2 large hirvo ome They posses 3
“65\‘- &zﬁz‘z‘aﬁ?ﬁ\;mi Only the vegetative form 1s hnown It 1s very molule and
contuns tno nuclet The haryo ome 15 composed of a crown of small gmnuleﬂl T‘};’:
protozoan 18 probably net a true amocba It appears to re emble very clo e‘y‘ |h‘c
Famly Dimastizamoebidae or an intermediate group between ihe amoebae an
flagellates

TRANSMISSION

Nan constitutes the essential reservor of
monhev, pig, dog, cat, and rat harbor & Iistolytica 1 natural mfe::ﬁ’;;e
The fly and the cochroach are propagators of the dwsease They l:egd ther
cysts from the fecal materal The cysts then traserse un:‘m:ous The
digestive tubes, after which the stools of the meects are 13 eec[cd o the
trnsport of the cysts s effectuated alvo mechanieally by th
snsects which thus contammate food

fhe virus Howeser, the
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The mfection of man 13 essentially by mge-tion of the evsts The wall of
the cyst 1~ digested 1 the mtestine, and after nuclear division, 8 youny,
amoebae escape (Dobell) It 1s generally admitted that the vegetative
forms ingested are destroyed by the gastric juice and do not cause infec~
tion The possibility of such a transmission must, however, be retamed
because 1t has been performed successfully m cats and dogs (Swartz-
welder, 1939) The ngestion of the cysts by man 1s by the following
me s

1 By water wineh has been contaminated, and 1s used for drinking
purposes by man or animals

2 By foods, such as fresh fruits raw salads vegctables grown in
gardens fertihzed with human fecal material

3 By mgestion of foods and drnks cont uminated by flies or cock
roaches

4 By food and drink and table utenwls contammated by the hands of
the earriers of cysts

PATHOGENESIS AND PATHOLOGY

In the vegetitive mte tinal form E Mustolytica has an indisputable pathogenie
role This 13 due to its aphitude for histolvzing the t1 ues The nutnition of the
amorba 1 effected m part by diffusion and i part by phagoceyto 1s The amoeba
penetrates the intestinal wall truer mg the hmng epithehum and glands to the
submocosy producing first microscopie lesions and Iater le tons which are vt 1ble
to the niked eve The colon 13 the normal mite of the ¢ le 10ns 1 all its length
including the appendix The coecum and the termunal part of the large intestine are
particularly infeeted

At fir t there exist small podules on the folds of the mte tinal muco 2 They con
titute a small colonv ot amoebae surrounded by 2 histolyzed mass of tis ue Succeed
ing these nodules there are small uleer which sometimes ultimately spread and
deepen almost to the ero v The ulcers are eparated by relatively healthy zones of
muco 1 The locahzed hyperpla 1as of the colon 11 ue have been described under the
name of mmoebomas and they cwn imulate 2 tumor on palpation or on direct
s1sion with the sigmoido cope

In the chronie case secondary mfections coalescence and cieatrization of the
ulceration tlnchening wnd fibrost can greathy alter the inle tine (steno 1 perforation
ete)

The histologic exarmnation bevond the fir t traces of istoly 18 and mflammation
permt one to sce the amoebae m the decper layvers of the uleeration and their pro
gression into the still healthy tissue and al o mto fhe vessels The nfiltration
remains moderate { ometimes none at all) and doe not contain polymorphonuclears
The amoceboms 13 an mfiltration of lymphotytes pla mocy tes and histiocy tes

The lc 1one here are more localized and less mflimmatory than 1n baallary
dysentery

The state of the mtestine i the healthy  earniers 1 not well known After vanous
observations (Mu grave 1n the I hiippines Bartlett in Egypt} 1t can be said that 1t
12 posable to find the macro copie le 1ons wide pread throughout the colon although
chnically symptomless It 1s posible that 1n many of the healthy carrers mieroscopie
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maons exist In 202 autopstes performed by Faust on nondysentene <ubecty {arqt
dental deaths) there were 13 of F hstolytica of which 5 d discrete
msasion of the muco 4 1€ 1t 18 true that these Jesions are spreid m numerous camery
throughout the tempetate countries of the world they would not have been mused b
the pathologists However the practice sgmode copy has <hown lewions ako m
subjeets without clinieal svmptoms

83y MPTOMATOI OGY

Amebrass presents 2 range of mtestinal sumptoms of mereasing gravity
The meubion ordmarly 1 indefimte, but appears to be from one to three
manths (experiences by Watker and Scllards also Crasg at El Paso)

The smple earriers have no elear or well defined svmptoms, but are
wle, however to present the diserete mgns of orgame disorder to an
attentsy e mnterrogator and obgerver

In & further stage, one notes vague disorders of the digestrve tube and
the nervous system The patients appewr dyspeptic and more or less
ncurasthemic One sometimes asks himself 4t this pomt f the amocha 13
the cause or the result (watch, therefore, the effect of treitment)

These munor forms charactenize the type of amebiass n temperate
countries Crag has described these as frequent in the US &

A bittle more ads wwed form of the disease presents the mtermitient
attacks of nonspecific diarrhea, with gastromtestinal symptoms more or
lcss developed (dy spepsin, ancma, emaciation, neryots disorders, efe )

The classic amebie dysentery wsuallv has a progressne onset The
stools which At first are sohd and of only moderate frequency become
muco-<angumous Thetr frequency 15 often limited, but thewr passege ‘?
accompanted by bdommal tenderness and often tencsmus The gener
condition suffers relrtwvely hitle at first with absence of fever, or a \fer)
discrete one The patient 1s ambulant, but shortly dyspepsta, pain, 1o ec
tion change the genersl condrtion and the subject loses weight, becomes

and takes on a sallow color
fm;;n ::’rhm cases, there 1s a state of constipation rather than dnrrhiea ’l:ﬁ
the patient passe. small quintities of muco-ganguinous stools (' rec
sputum™)

Tius classic form, untreated or badly treated, tends to br
state with several recurrences

The hyperacute forms, nith gangrenous debris, are mor: r:rexljnio?;‘d
The fexer, the rapid change 1n the patient’s general conditio mldsen Tt
to death 1 4 few days Such eases are more frequent “mf’fngtfm n pat
15 alnays nueessary fo think of a possible superimposed infection,
ticular, b ellary dysentery

T4 15 hardly necessary to describe the chronie case.
genernl depletion of the bedy, neurasthenin, ete

1mg on 4 chrome

with normal stools,
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Intestinal complications should be mentioned Constipation, several
types of superimposed colitts, hemorrhage (vare), perforation (rather
rare), stenosis (rare), etc Gastrie hypoacidity 13 frequent Does this
facilitate the infection?

Many kinds of chimeal aspects have been observed appendicitis,
cholecystitts, which could have led to untimely iterventions Chronie
dysentery, especially 1n the termnal mtestines, may simulate cancer It
can come under the label of achyla gastrica, muco membranous eolitis,
sprug, ete

EVOLUTION AND PROGNOSIS

The amebic dysentery has a great tendency to chromeity If not
treated at all, or badly treated, 1t often leads the primtive to death by
cachexia m three to four months The mortahty 1n these conditions was
probably 2040 per cent, 1f the form was typical With better care,
amebie dy-entery could have mmproved, but persisted for 10 to 15 years
with frequent relapses

Modern therapy has completely modified the prognosis, and the actual
mortality among the Congo natrves 1s fixed at 3 per cent, m spite of
frequent, delay 1n the call for medical assistance It 15 difficult to fix the
prognosis 1 bemgn atypieal cases The mixed cases have a more serous
prognosis

DIAGNOSIS

The chinical diagnosis of amebic dysentery 1s delicate The sporadie
cases and the atypical and light forms are hardly recogmzed except by
laboratory findmgs In the epidemic in Chicago it was shown that mn
temperate countries the ailment 1s often unrecognized

The true amebie dysentery 13 distinguished easily from bacillary
dysentery This 1s more epidemic, more acute, and accompanied by a well
defined complex of tox-infectious symptoms which eventually terminates
m rapid death by collapse and severe dehydration The microscopie
diagnosis of a classic case of amebic dysentery 1s easy In the fresh, warm
stool specimen, not mived with urine e.pecially n the muco sangunous
part, one finds the large Intamoeba histolytica, very mobile and with in
clusions of red blood cells The diagnosis of an associated baeillary dysen-
tery (febrile form) can be made only by the 1solation of the germ on
lactose media

The microscopie diagnosis 1s more difficult 1n the chrome form The
E mmnuta and the cysts are more difficult to identify Fortunately the
cysts preserve themselies sufficiently long i the stools to be sent to the
laboratory One can even fix the fecal matenal (Formol, 10 per cent)
and send 1t to 4 distant laboratory

The cases of carners and chronic forms of the disence will demand
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three to s exumsnations on ¥ trious diy s, and also after a selne purge,
before declarmng the results negative

The deviation of the complement hardly enters mto the prictiee The
culture can «ud m the dignesis The cell diagnosss of the exudate of the
mntestinal secretion has been given with the same m baealary dycentery
{sec above} A large number of polymorphonuclear cells with nuelet ha
mg a well defined shape are often seen 1 betllary dysentery Eosinophif ,
nueleated pyhnotie bodtes, and Charcot-Leyden orystals are drinostie of
Ameblasis

The x-ry findings, used to determne precisely the degrec of anatomic
and functional troubles of the colon, are enly partially successful m fivmg
the ctiology The sigmoidoscope 15 much snore helpful (Manson Behr,
Morton}, not only by allowing one to view the lesion but also i permitiing
one to take 1 specimen of the exudate on the level of the lemon, wheh
speeymen can then be evamuned mmeroscopically  Smalt ntramucous
hemorrhages van be observed, also multiple diserete uvleers (1-2 mm m
diameter), eloyated and edematous One can also see 1colated, ferge wleers
by this means In certan cases therc may be 1calated ulcers, mdurated and
surrounded by granulomatous tissue reiction which ean be mustaken for
cancer At times one can observe hypertrophied red areas, only shghtly
characteristic

The chronw bacillary dvsentery shows these ulceratea ny peremie aveds,
more extensive, very pamful ind indurated Isolated ulecrahions are found,
resernbling those 1n amebiasis Small glandular oy sts contanmg the baulh
are also observed

Classically, 1t 15 necessary to employ the sigmoidoseope m all eases of
chronte cohitis for the differential diagnosts @

It 1s hardly necessary to say that m all cases of vague symplome, 0
findings of £ munuta or of evsts should be mterpreted wath prudence
These findings justtfs 1n all enses a treatment with speafic, m(’ﬁe‘;{‘zc
drugs (dersvatnes of Todoovyquinoleme), the results of which v3 rc
sigmficant Muhlens drew attentton to the subject and {he aspect of resuot
rectton which follows a successful treatment 1f the del’“ﬂ“‘{“m‘l“ lst\nof
followed by favorable elinieal results 1t becomes necessnry t"b‘ "; wan
lesions superimposed on amebiags If somebimes 8 €5t of amehast
be mistaken for cencer, the reverse 1§ also truc

The appearance of symptoms of appendiest!
mterpreted with great prudence It may mean

1s in amebiasis must be
Jestons of amebiasis and
datss from other

ndieate specific treatment It e¢an aleo mean appen
causes In the for s dangerous {eg, the
n pperation Appean £
e former case, PH \ ; T

epidennie tm Chieago) In 4 doubtful ease,
mshituted, if possxble, with emeting,
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A blood count has little sigmficance except i hepatic abscesses, where
there 1s usually a leukocytosis with polynucleosis The nc plicated
dysentery shows only a slight decrease m red blood cells (except mn cases
of dehydration) The white count 15 almost normal

TREATMENT

The acuteness of symptoms may at times nece-sitate bed rest, hot appli-
cations, opiates, and strict diet lhigwd and later a lacto farinaceous
regimen

The subacute and chromc cases are evidently more tolerant In all
cases chemotherapy should be given immediately

Ipecac and s alkalowd, emeltne

Simce Rogers (1912), use has been made of one of the alkalmds of
ipecac  emetine hydrochloride Emetine belongs to the group of woquino
leine and 1ts salt 1s 4 rather soluble white powder It 1s best admimstered
parenterally, subcutaneous 1mjections (irntating Do not exceed concen-
tration of 1 per cent), mtramuscular mjections (shghtly painful, same
concentration) , or mtravenous mjections (great caution one should not
begn by ths route) Next to local irntating actions (heratitis by mstilla-
tion 1n the eye) the alkaloid exercises a toxic action on the sheletal, car-
diae, and nonstrated muscles, the respiratory center (increased respira-
tion) and the vomuting center It lowers the blood pressure by relaxing
the capillaries The elimnation, i part mtestinal, 15 slow and, therefore, a
possibility ewsts of accumulation and intovication In man, one notices
eirculatory disturbances, paralyses due to alterations 1n nerves and
muscles (dropping of the head difficult swallowing), diarrhea, stomatitis,
and pulmoenary congestion

Tt 15 also necessary to warn agamst a lung course of treatment It should
not exceed the total of 1 Gm , or even better, 700 mg Emetine may or may
not take quick effect Do not repeat the treatment within one month

The normal dose for an adult 18 from 80 to 100 g At first, test the
patient » susceptibihity by mjecting 3040 mg 1n the mormng and repeat
the dose agun at mght These dosages seem neeessary for a sure action
agamnst the amoeba Children are rather ~ensitive to emetine One mg per
kilo of body weight should be used for resistant children Cardiac lestons
contramdicate the use of emetine

The action of this alkaloid 1s remarhable 1n acute and reactivated cases
After twenty four to forty eight hours, the stools become more normal but
the deparasitation 1s often not complete Hence, relapses are possible at
this stage The chronic cases often respond unfavorably The product
should not be used 1 the atypreal cases (1t 1s too tovic and his very httle
action) Certam authors outlaw 1t completely To us, honever, 1t seems
still advisable to use 1t 1n all active cases and 1n the begmmng of a treat-
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ment It 18 necessary finally to resort to a supplementary theripy of
1odoquinolerne

Emetine appears to be espeetelly effective on the tissular forms {hnto
Iytica) Iis action 1s also mamfested m vitro {cultures}, even to a con
centration of 1 5,000,000 Since the introduction of this drug 1n the hos
pital at Leopoldville (1913), we ean report & marked lowenng of the
mortahty among the natives

"The 1odide of asmuth and emetwme (about 30 per cent alhalod) 1
advised by the English authors 1t should be tahen by mouth from 130
to 200 mg per day for ten days It 1s not well tolerated * Tins substance
15 aost switable for the cases which have become chronte, and should be
tal en at bedtirae, if necessary with opiates or barbiturates, m heratine or
hard gelatin capsules

Ipecac 1s difficult to admmuster (1t causes vomitmg), bu the following
m1y be tried

Paste of Ravaut Syrup
Carbon

an ;4
Bismuth submtrate { 25 Gm
Glyeerm
Ipecac 4 Gm

One teaspoonful should be taken, 2 to 10 times per d1s The granulated
Rhodiacarbine Specia, which corresponds to 1t 15 easier to tahe and eon
tuns also iodogmnolemne

irsemcal drugs “914' by mouth or by mjection 15 no longer m U<,
but phenyl-arsenie acids are used with success Stovarsol {Goyl Spiroid)
15 grven 1n doses of 500~750 mg daily by mouth, for adults Corresponding
doses are given to chaldren It 1s admmstered three to four days consecy
tnely After a rest, resume "

Carbarsone {28 per cent arsenie) 18 gnvon 1 doses of 250 mg twce da: s,
for ten days It 1s repeated after a rest pertod if necessary Ths d:“a:;
judged favorably by many observers It 1s necessary fo watch for erx;ed
tivaty (albumununia, cxanthema, ete ) Fatsl aceidents have been repr;) "
even with Carbarsone The Carbarsone owde (arsm ovide, trnh alen
yet ittle known

Quanoleme dervatives
mtroduction, mto the treatment of amebm}bxs,

nown for a long time 7 Iodo 8 ovyquinolemn
iommercx ized ind«,r the name Yatren (Bayer), Chardsl (i‘-’gg‘"’g‘;
Chintofon (US A ), Qunoryl {England), ete It 18 o yelloy (Pun " r'od
be conserved dry and contamng 36 5 per cent nenfree sodine (P!

ed
* Oberve the stoals whirh become black m color when this drug 15w

We owe fo Miihlens and Vench (1920} the
of a drug that has been
o-5 suifoni acd (HSOS)
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uct), or 28 per cent, {commercial product) This product is added to 20 per
cent NaHCO; which assures 1ts solubihty Tt 15 soluble mn water at a tem-~
perature of 80 C at 4 per cent titer {avord contact with wron)

Regarding the pharmacology, Yatren 1s considered to have a very low
toxiaty Tt often provokes a considerable diarrhea but without cohe Some
physicians m the tropies use 1t 1n small doses (500 mg) as a laxative

Lake many other quinoleme derryatives, this 1s an antieptic which also
cxercises a toxic effect on the amoeba m vitro Urnary elmimation
gives a green stmmng with FeCl, Intravenous injections are contrain-
dicated

Posology Orally one to three, even four, 250 mg mils taken three times
daily, while testing the sensitivity of the patient (diarrhea) Treat for
seven days Then continue the treatment three consecutive days per week
for three weeks, or use the rectal mode of mstillation A total of 80 to 100
pills, taken after meals, suffice for a cure A small amount of oplum may
mcrease the tolerance at the beginming of the treatment

Dosage for Children (accordmg to Muhlens)

1 month 20 drops solution 4 per cent 3 tames s dav
6 months 40 drops solution 4 per cent 3 times a day
1 year 50 drops olution 4 per cent 3 tymes a day
2-3 years 200 mg per day

Older clildren 500-750 mg per day

The oral adminstration works favorably in most cases of dysentery
It gives better assurance of deparasitation, especally by cyst passers

The rectal mode of admmstration 15 also advantageous and 15 more
suitable mn the chromc cases with persistent ulcerations It should always
be preceded with a cleansing enema since 1t has no value unless the med:
cation 15 kept and absorbed It 1s best admumstered lymg down at night,
after a preliminary admimistration of a small amount of oprum Do net
exceed a concentration of 05 to 1 per cent At first 1 Gm 1 200 c¢ of
water, then progressively 1ncrease to 15 Gm per 300 cc, 2 Gm per 300 cc,
3 Gm per 400, 500, and 600 cc (To be held for 20 minutes while the pa
tient hes on the nght side ) Treat m this manner for three to seven days
and then space the rectal mjections to three consecutive days weekiv
Total dose 2025 Gm Both methods can be tombined 1n various ways,
&0 that part of the daily dose 18 gaven directly and part by mouth, or
alternate admimstration by mouth and by rectum

Other derwatires of quinolemne Todochlorhydrovyquinoleine, or Enter-
ovioforme Ciba, contuns 41 5 per cent of 10dime (pure product) and 374
per cent m the commereial product, to which Sapamme has been added
Preseribed doses are 250 mg three times daily for seven days Then rest
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one weeh, and repeat The tolerance for this drug 15 good but the exqpp
rience with 3t 1s less cxtensive than that with Yatren

Drnodoxyquinoleme Paramsbe (Meuriee) Drodoquine (68 per cent 10
dime} 18 almost msoluble and nontoxie The dose 1s 1 to 2 Gm daly It
partially absorbed (increase of iodine 1n serum) and equces ab fumey
anal pruritus The hteriture seems favorable to the drug

Treatment of chronie cases Emetine 1s not indrcated here except 1 1¢
acerbations, with hematophagic amoehae present Manson Bahr pre
scribes (1) 1odide of bismuth and emetine, 200 mg 1 hard gelatime v
ker stine eapsules at bedtime (facthtition of the folrance by opium or
barbiturates), for ten to tnehve days Toleration 1s difficult {2) Associated
with this treatment, rectal admmstrition of Iodoxyquinoleme as pre
seribed above These mstillations, when admumstered with ¢iution, may
bring excellent results

Treatment of Resistant Cases It 15 nceessary to consider supersmpo ed
bactersal infections In these cases use sulfamudes (Sucemy! sulfatluazol,
phtalvisulfathiazel), and pemeslhn, 1 association of desired

Rivanol, by mouth or rectlly, has antiscptic and antispasmodic prop
erttes Its amoebicidal 1etion 1s neghgible

The dhet should be as generous as pogsible with vitamps added

The Journal of Tropical Medscine 1947, no 1, contuns a routine treat
ment to which we refer as an example

First week 6 days with 65 mg emetine per day
1 muihon umts of pemeilhn (33,000 umts every 3 hrs
20 Gm sulfadiazine ar sulfamethazine
12 duys Emetme-hierauth-todide, 130 mg every evemng {with
Tummal er opiumj, and Chmysofon enema
20 days Diodoqume 650 ;g three times duly

Treatment of “Subchmcal” Vareties and of Carrers Emetine i strictly
contramdicated The less tovie drugs of the quinclerc series should e
used here h

Surqeeal Treatment Appendectomy followed by colome Iavage 18

asionally performed
Ocin an zn?ielr)mc area amebrasts should be conwidered 1 the (l:ffercl:l‘l’:ﬂ
diagnosis of a1l obscure abdomnal conditians, especrally those smm!;;l oui
chronic appendieatis Appendieular symptoms can 0¢ presmli\ s:;m‘rc
actual appendicitzs In the Chucago eprderme, 32 saces of thi "klcd -
aperated on and 13 of them died, which shows that these ulcers
nftamed ntestines do not tolrate surgical mterfurenee

The appendix 15 very often ulcerated as a result of the frequent lesion>
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1n the caecum (40 to 50 per cent of cases) but appendicular symptoms are
not a constant inding and general treatment 1s all that 1s required

AMOEBIC FOCI OTHER THAN INTESTINAL

For practical purposes these may be divided mto three groups

1 Unconfirmed foc. Amoebae have been seen m the bone marrow n
cases of chronie arthritis and 1n the lymphatic glands in cases of Hodg-
hin's disease The 1dentrfication of the amoehae, made on purely cyto
logic grounds, 1s very questionable Amoebic cystitis and pyelitis have
been described, sometimes associated with an mtestinal fistula Other even
more doubtful cases have been attnbuted to a sort of amoebie septicema
Cholecystitis and amoebic bronchitis are equally uncertamn Both bile and
urine are unsuitable media for amoebae In the bronehi, Ertamoeba
gmngrrahs can give nse to mistahes m diagnosis

Many of these foer have been attributed to amebic septicemia by
Greek doctors (1n Egypt) but this observation has not been confirmed
Oceasionally, however, amoebae are carried 1 the blood stream In all
these places the amoeba has not been sufficiently 1dentafied

2 Foc: venfied parasitologically but umimportant wn practice  Amebie
phagedemsm of the skan at the opeming of a hiver abscess, fistulae 1n the
penneal, gluteal, or abdominal regions Amebic pemle chancres even have
been reported Lastly, cerebral and various visceral abscesses are rare

3 Important clearly defined foc: The chief of these are liver abscess
and, more rarely, lung abscess which 1s usually secondary to the first

Lawver Abscess

This 13 caused by embohe spread of amoebae through the portal system
It 1s quite frequently found at postmortem examnations of dysentery
patients (20 to 50 per cent in different series), but taken altogether its
proportion 1s below & per cent thanks, perhaps, to improved therapeutic
measures It has the reputation of affiicting white rather than colored
subjects, and certainly men more than women and ehildren (possibly on
account of greater alcoholic excess 1 the former) Liver abscess 15 ex-
tremely rare in temperate countries m spite of the existence of many
carrters It can be found, especially 1n the tropies, in patients without a
known history of dysentery

Pathology When the amoebae have arnved 1n the substince of the liver usually
by way of the portal ystem rarely by direct spread they begin to exereise their
tistalytic action Necrotic greenih grey zones appear at first which later break down
mto a chocolate colored pus Micro copically thie pus 13 ehiefly compo ed of cellutar
debrig red blood corpu cles a few white cells and orca 1onal amoebae The e latter
are chiefly found 1n the wall of the ab cess The surrounding microscopic changes are
not very charactens tic  conge tion a hittle cellular infiltration and degeneration angd
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sbsence of pyogeme membrane Long standing or secondanly infected (about 50 per
cent) abscesses ean show the more common y ellowssh pus The abscess mzy be angle
or multiple {gencrally 2 or 3) and 1s usually mtuated w the right fobe Sometimes
there are numevous sbscesses giving the liver a wormeaten appearance

Minor forms of hepatitis are perhaps sehitysely common Shute (1817} reports the
frequence of n postive “cephahn chole terol” test i sunple amebiasts This test
indicates an alteration of the hepati parenchyma

Symptomatology Amebic hepatitis appears at many different times
durmg the course of the mibestmal mfection and ds progress 18 somebmes
relatively rapid, and at other times very ehrome

Fever 1s almost alvays present but can be verv variable, sometimes
moderate and almost continuous, sometimes remttent with shivering and
sweating The fever 15 accompaned by an Imereasing alteration m the
general condition ancmia, swarthy and shghtly jaundiced ecomplevion, m
somnia, and emaciation

az N

T M AMAAAA

36

Cruarr 21 Amebie hepatitis influenced by emetin {pitsent at the Antwerp Tnstitute)

The loeal signs are also sery mmportant epigastric or nght hypochost
dnal pam which sometimes radiates to the shoulder The pain cat, how
ever, be vague or tbsent

On examination, enlargement of the Iiver wath tenderness on pre @
found The night diaphragm 15 immobile and sometimes there are sigs
the chest such as dry cough, crepitations, and pleural rub .

Evolution  Although always chrone st ean proceed to spontaneous cf‘ien
The absce s sometimes open. on to the shin of the ~bdomen, Mmore omw
bursts into the lung, or 1t mey open mto abdomnal viseera, OF €veR
the penecardsom

P}")og»wate 3 alw s uncertan, cnch}en;\fur zfmthunrziﬁ:xte perforation

eritoncal, perteardial) threatening the hiie of the p of
(pDzagnosls aner abseess must be eonsidered 1 every ctase Dé }?zt:e‘:ihe
unhnown ongn with deterioration of the general conds dxonb e s
patient has or hes not had dysentery The subjectny e and 0b}

epre 13
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(percussion, palpation) of liver enlargement should be sought N-ray
exammation will only rarely show the abscess as 1t almost never contams
gas, but frequently shows the rased immobile right diaphragm The
abscess can sometimes deform the dome of the hiver

Blood examination 1 of great mmportance Leuhocytosis (12,000 to
30,000) with deviation to the left 15 a useful sign Eaammation of the
stools for amoebae (after purgation) must not be forgotten though both
amoebae and cysts may be absent

1f there are sufficrent suspicions of amebic hepatitts a diagnostic cour-e
of emetine treatment s fully yustified The only certain sign 1s aspiration
of the abscess, but this can be quite difficult and carries with 1t an element
of nisk (hemorrhage} Anesthesia may be necessary Aspiration should be
performed with not too fine a needle (8-10/10 mm ) not longer than 9 cm
0 a8 to avoid the vena cava Explore in several directions if necessary,
aspirating constantly The aspiration should be made over the most senwi-
tive spot or on the mud axillary line i the eighth or ninth intercostal
space

For absecesses situated on the underside of the liver an exploratory
laparotomy may be necessary In every case, all preparations must be
made for whatever operation may be required

The differential diagnosis of enlargement, of the liver accompanied by
{ever 1s far from simple

Kala azar 1s relatively easy to elnmnate, a long history leukopemia and
discovery of the parasmtes

Hepatic schistosormasis (Sch or jaf ) 15 easily recog-
mzed 1 endemic zones by stool exammation (characteristic egg)

Hepatic syphihs may be febnle and this makes the diagnosis from
amebic hepatitis difficult

Cancer of the hiver, which 1s often febrile, 1s usually nodular with a large
and embossed liver but nevertheless the diagnosis may be missed until
found at operation

Subphreme abscess, suppurating hydatid cysts, cholecystitis and even
perinephric abscess have caused mistaken diagnoses Some liver abscesses
have heen taken for pneumoma on account of pam in the side, pleural
rub and hgh fever

Lastly, forms where the liver 1s only shightly enlarged and where gen-
eral symptoms predominate can be confused with malaria, undulant fever,
tuberculosis ete P Manson has rightly said that the secret of the diag-
nosis of amebic hepatitis 1s to consider 1t Aspiration remumns the key to
the diagnosis but cven this can be negative when the abscess 15 un-
developed

Treatment Herc emetine reigns supreme, at least in the stage of hepa
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Tropical Liwver

Tt 15 very difficult to define a single etiologic and pathologie pic-
ture for the hepatic or so called hepatic troubles of which colonials com-
plamn  dyspepsia, tiredness, headache, vomiting, ete Pathologie findmgs
may be verv varied tidden amebic abscess, hepatic syphilis, primary
alcholic eirrhosis or simply congestion due to overeatmg with lack of exer-
cise, or agam, cauces outside the liver We have already drawn attention
above to the frequeney of states of steatosis and precirrhosis among under-
nourished natives

3 OTHER ENTEROCOLITES DUE TO PROTOZOA

The pathogenie nature of certain mtestinal Protozoa has been doubted
for a long while Most authors admit, at pre-ent, that five protozoa are
more or less pathogeme for man, of which two are flagellata, Giardia
wtestinalis and Trichomonas intestinghs (Chilomastiz mesmly has an
uncertain role) two sporozoa Isospora homuus and Isospora bell and one
eihiate Baelantudwm col

These parasites are hnown i practically every region of the globe
However, we mention them briefly becwse they bring about, mn the
tropics, a more acute enteric syndrome

() GIARDIASIS*

In 1859 Lambl diccovered a protozoon Flageilate, parasite of the smalf
mtestine and bihiary system of man (Lambha or Giardw wntestinalis)
The pathogeme importance of this parasite has been demonstrated only
since the rather recent discovery of a specific therapeutsic that brings at
the =ame time the diappearance of the parasites and of the symptoms
observed

Etwlogy Giardwa wntestinalis (Protozon class Mastigophora, fanuly
Octomtrdae) 1s 4 bmucleated flagellate measunng approximately 15 p by
75 p and having eight pairs of flagella Tts ventral face 18 hollowed at the
antenior end with a cavity like a sucher used for fixation on the intestinal
mucous membrane The parasite 1s mostly found m the duodenum and
gallbladder Tn liquid environment the parasite moves very rapidly with
a helicoidal movement The forms of resistance or eysts are oval angd
contamn two or four nucler as well as residual flagelln When 1n water, the
eysts remain aliv e for two months

Transmission It 15 achieved through direct absorphion of cysts m
dninking water or on raw food Flies carry cysts on their legs The part of
henlthy earriers 1s considerable here (10 per cent in Java accordmg to

* French Giardiose or Lambl, German Giard or Lamb.
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Brug, 1941, 30 per cent of the children m France accordmg to Coutelen
1941) @ wntestinalis 15 found among monheys, and has been transmlited'
to dogs Species morphologieally 1dentical, or closely allied species are
seen among rats and mice

Symptomatology and Diwgnosss @ wntestunabs provokes ententss,
generally intermittent and chronic m temperate chmates The syndrome 15
often acute 1n subtropical and tropical regions Dyspeptic troubles limhed
to gastroduodenitis are not rare Vesteular mfection might be the cause
of cholecy stitis

Treatment The atabrin proposed 1n 1937 by Galli-Valerio was the first
efficacious remedy aganst this particularly tenacious parasitism In 1946
von Friedrich imtroduced the dichlorhydrate of chlormethoxy acridylamino
drethylaminopropanol (Acramil Bayer) Ten eg of the product, three
tiunes a day, for five days, are suffictent to make the Giardia ard the
enteritic or associated hepato-vesicular syndromes defimtely disappear

(B) TRICHOMONIASIS®

The pathogenc role of the Trichomonas homims (Protozos, class
Mastigophora, family Trichomonadidae), pinform flagellate, 8 p to 15 »
long, fitted with an undulating membrane and three anterior flagells, 15
strongly contested nowadays Nothing defimte 15 hnown regarding the
shape of the cyst T homams resembles Trichomonas vagmals, agent of a
vagmitis with acid reaction m women, but the latter 1s larger, with 8
shorter membrane and four flagella One finds T hominis among numerous
perfectly healthy subjects, and 1ts presence 1 diarrheic stools could be
explamned by the existence of conditrons favorable to s growth 1 lLiquid
environment

(3) coccipasist

Isospora homums (Protozoa, class Sporozoa, family Eimeridae) was
discovered 1n men 1n 1860 (Virchow) The cocysts measured 10 p by 16 ¢

Isospora bell. (Wenyon, 1923) The mfection 1s estremely rare (no
more than 1 to 3 cases for 4 country have been discovered so far) It bﬁ?
been reported n almost every country of the world, partscularly m tro}}:lcﬂ
lands Man 1s infected by swallowing ripe segmented 0ocysts The gclmf
gonic cycle m man 15 not known In the normal or diarrheic stools :
mfected subjects, the oocysts are egg-shaped and elongated, m:sﬂs‘}fih%
from 20 g to 30 » m length, 10 p to 20 p 1n breadth The com,eud :.)o e
oocyst segments itself 1n two masses after having been eXpose o) and
(sporoblustS) Tach of them wraps itself i & membrane (spsoroc(y’mm“es
segments mto 4 sporozoites Ripe oocysts thus contun 8 sp

—
*French Trichomonose German Trchomoniasis
3 y
tI'rench erman
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(2 X 4) The sporozoites are freed 1n the intestne after the action of
digestrve juice over the membrane of the ococyst and that of the sporocysts

Other germs and parasites (Dysenteric baeills, Entamoeba hstolytica)
are often associated with cases of mfection by Isospora bells The same 18
true about mfections by Giardia and Trichomonas which makes the inter-
pretation of pathogenesis rather difficult Nevertheless, infections linmted
to Isospora belly are spontaneously cured

(D) BALANTIDIASIS*

Ths rather rare complaint 15 cosmopolitan and related to the mnfection
of pigs According to Craig and Faust (1937) m more than 25 per cent of
human cases one finds direct contact with pigs The 1nfection 1n the pi1g 1s
quite often mld

Etiology Balantidwm cols (Protozoa, class of the Cihata) 1s a
ciliate of 50 to 100 1 in length, and of 40 to 75 x 1n breadth, covered with
vibratile eiha on the entire surface of the bodv The endoplasm contains
a reniform macronucleus and a spherical micronucleus situated mn the
concavity of the first The cysts measure from 45 to 65 p 1n length The
mobile form reproduces itself by transverse binary division, or by conju
gation Culture 18 successful n various media

Transmission  Man 1s mfected by swallowing cysts with food or drink
mfected by feces, or after direct ¢ontact with infected pigs Human germ-
carners mtervene 1n the transmission The pig 15 the natural reservorr,
but 50 are the monhey and man B col have been found among wild rats
(Awalian, 1937, m Moscow)

Symptomatology and Diagnos:s B colr produces m man ulcerative
lesions of the large mtestime following a pathogenetic processus compa-
rable to that of the Fntamoeba histolytica The symptoms are those of a
typical dysentery followed i the end by cachexia The prognosis 1s rather
reserved and diagnoss 1s based on the result of microseopic exammation

Treatment Various antidysenterie drugs have been tried with rather
unequal success Cort advises 1n particular enema with chenopodium o1l

(15 c¢ 11 150 cc of olrve o1} The dose m question seems enormous It 1s
often admitted that the rectal dose can be two or three times greater than
the oral dose Two cc per os seem to be the admissible maximum Strict
milk diet 13 <aid to bring about cure (Silva)

4 CHOLERA

Defimtion  An epidemic and endemie disease eaused by Vibrio cholerae
(Koch, 1883) and characterized by a very grave enteritis with watery,
bile-free stools, leading to dehydration and collapse

——
*Synonym Balantidian Dysentery T'rench Balantidiose German Balantidiasis
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2  To combat acidoss and anuria  Intravenous mjections of

NaCl 575 Gm
NaHCO, 1825 Gm
Water 1000 cc

or, better still, a 1/¢ molar solution of sodum lactate

The sodum chloride and the water are stenlized and the bicarbonate
1s added hot Allow to cool and then mnject Stop the biearbonate if there
15 tetany

3 To combat collapse Glucose 50 Gm per hiter of normal saline up
to 400 Gm per day, with the necessary msulin and always 2 mg of
thiamime per 50 Gm of glucose Plasma 15 also recommended Tovie =eda
tives as far as posuible should be avoided Adrenaln 18 advised

PROPH1LAXIS

This 15 as for other mtestinal diceases, special attention being paid to
the disinfection of water, the avoidance of raw food and measures agaimst
fies The hands must be very carefully washed after attending patients
or the dead

Quarantine 15 based on an average ineubation pertod of five days {stool
examination of suspects)

Vacanation by means of hilled germs seems to be of value It should
guarantee protection m 90 per cent of cases for ten to twelve months

5 ANCYLOSTOMIASIS*

Defimtion  Pathologic mamfestations due to mfestation by 4rcylos
toma duodenale or Necator americanus The essential symptom 15 anerma

HISTORY

The di covery of 4 duodenale by Dubmi (Milan 1838) will be remembered and 1ts
action on the blood by Griesinger (Egypt 1804) and Wuchcrer (Brazl 1866) and
cepecially ¥erroncito (St Gothard tunnel 1880) Grasw and Parona diagnosed the
disense by discovenng the eggs in the feres (1878) Penetration through the shin by
the larvae has been known since Looss (Cawo 1808) Necalor amemcanus was
de enbed by Stales (1902)

GFOGRAPHIC DISTRIBUTION

‘These worms are found m hot and damp countries between 38 N and 31 § 4
duodenale 13 prmaipally reen i the temperate zone Furope and Egypt and mn
temperate Asa It has been brought into vatiou tropteal regions In these latter
regions N 1 d ly pr d t In all probabilty of Afriean ongin
1t spread mto the hot zones of the various contuncnts Very frequenthh an smportant
percentage of the population 1s 1nfected (50 to 80 per cent and above) In countnies of
temperate chmates A duodenale was formerly frequently to be met with 1n mimes
{coal mines 1n Belgum Cermany ete)

T —
*Synomym  Hoohworm Disense Uncinariawis French Ankylostomose German
Ankylostomasis Hahenwurmhrankhert
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ETIOLOGY

Ancylostommass 18 due 1o Nematode WOrmS belonging to the SUpEr
samily of strongylorde?, famly Ancy\ostomahdae
They are essentially Ancylostomad duodenale and Necator amencanus
and aceessorily A brasihense

Ancylostomd duodenale The male 1> § {0 11 mm tong, the femnsle 10
to 13 mm bY 05 to 06 mm wide The puccal cavity a8 two pairs of
claw-libe eeth The €88 which aré probably 1md ab about 10,000 Yo
20,000 per day, measure 40 to 60 ¢ The shell 18 oval, smooth, and trans
parent 1n freshly passed fecex the egi> POSSEsS 4 or 8 cells

Necator amercanys The males are 7 to 9 mm long,
11mm by 0 to 0 4 mm wide The puceal eavity does nob possess hooked
teeth but a pair of chtinous plates The eggs are @
those of A duodenale, measunng 65 to 75 » by 3510 40 p
habts to the A duoderales the N amertcani
damp chimates 1n tropreal regions, 1t

o 43 Foe oF NreaTOR AMFRICANDS .
11 43 FaTCHING o § ARVA OF N FCATOR AnrRICANY
Phot M Chardome Tropic st Ipahtute Antwerp

ord
15 preY alent though 1 not very great numbers (n fen cpecImens or 2
dozen 1n the majority of autopsies pr whiced 1™ the Congo)

Ancylostoma brastliense The tength of the males ¥

de The nside PAIT o
females 9 t@ 10 mm by 035 mm B e et i A :

smaller than those of 4 e €l e
doge nd cats, sporadic cases fection have O

tropmeal region> Yt most
They die after having cause
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TRANSMISSION

The cggs are hatched after expulsion of fecal matter Under the most
favorable conditions when the feces are deposited on 2 mmst warm and
<haded so), the eggs arc hatehed within twenty-four hours The rhabditr
form larva (double esophagus) burnies itself 1n the sub strata and lives on
brctera and organic debris After two molds, the larva penetrates mto the
damp so1l Henceforth 1t becomes filanform (single esophagus) Protected
by 4 sheath against desiceation (1t ean live several months m damp soil),
1t goes to the surface of the soil, 1n search of oxygen

It 18 at this time that 1t penetrates in the human skin, especially m the
<paces between the toes It then leaves its shcath, penetrates the lym-
phaties, reaches the blood stream and arrises in the lungs after three days
1t then moves upwards by the trachea and continues through the esopha
gus to the stomach and the intestine, which 1t reaches on the seventh day
({ourth mold) The worms become full grown three to five wecks after the
penctiration of the larva Transmission by wav of the mouth seems of les<
mnportance than the preceding mode It supposes penetration through the
mucous membrane

PATHOGENESIS

The e worms ahsorb blood and eject 1t by the anus (Wells Nish1) Accoidmg to
1he latter wnter an A camnum from the dog abstracts from 014 to 084 cc per day
It 13 dfficult to believe that euch figures could be considered as regular What would
be the fate of a man who might harbor 200 or 1000 ancylostomes? It 15 to be sup
posed that this absorption decreases with the e of the worm Besides the drawimng
of blood the loss at the surface of the small wound must be taken 1nto account (vaso
dilatatton and antt coagulation through products secreted bv the worms) This de-
spotling action 15 probably the prineipal one The number of worms 18 certainly of
mportance According to Smillie the symptoms would be neghgible under 100 Neca
tors very di tinet between 100 and 500 and serious over 500 4 duodenale 13 supposed
to be five times more pathogemic than Necator Certamn wrters believe that one

hould not attach too much importance to the number of worms but rather to the
hemopoictic state of the patient

The worms live 1n the first part of the small mtestine and provohe small ulcera
tions there (05 mm ) This might plav a role (<o far unproved) m allowing the re
sorption of microbes or toxins A dyspepua with resorption troubles might inter
‘ene as a re ult of Jestons of the mucous membrane In addition severe ancylosto
miass 12 often assocated with pumitine deficieney disea es This 19 particularly true
of deficiency 1n proteins upd and vitamins and more especially iron (Rhoads
Castle and colleagues Cruz) whose re erves are exhausted as much by loss of blood
a8 by nsufficteney of absorption

A direct tovie role has not been demonstrated but 19 possible The nephrosis seen
m dog or man may be due to blood medium disorders or to touns In short the
ewential action would be on the blood and probably by subtrection Recently (1941)
French writers tre ated & case of pols globulia with artificial infestation by 300 larvae
;:en after expul 10n of adult worms who rendered the subject too aneme 200 more

ryae
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TATHOLOGY
The blood <hows signs of microcs tic and hy pochromic anemia The red cells ought
fall to a mullion or le s and hemoglobm about 20 per cent or belaw Eosnophibe
marhed 1m hght eases 15 not apprecable i <erious ones The ntestme shows small
uleerstions (dwodenum and jejunum) and occasionally abundant blood estravas
trons The viscera sometunes show a fatty degeneration The marrow of the long
hones 18 red

$YMPTOMATOLOGY

It 15 wneontestable that m many subjects, as for mstance the Congo
natives the presence of « few eggs 1n the stools 1s not accompanted by anv
climeal mamfestation Yet certain writers affirm that deparasitation
mmproves the health of these carmers More or less defimte sympioms
appear 1 other subjects Some of these are connected with the migration
of the lurvae

1 Ground wch (Gourme des mneurs, etc) Erythemato vesculou,
pruriginous dermatitis, obseryed prineipally on the feet, the mechanism of
which 1s erther infectious (microbes transported by the larvae) or allergie
(sensitization toward the helminthic antigen) This phase of the disease
often passes unpercersed or 18 not attributed to the worms Experimentally,
the passage of the larvae through the shin produces a shight inflammation
(small hemorrhage, cellular mfiltration, local eosmopinlia) It 1s gaid that
ground 1tch does not appear 1n Egvpt The condition would mostly be
brought on bv N amercanus

2 Muwmners' catarrh  The passage of the larvae through the lungs also
provokes a state of local mflammation whieh 15 materiihized by signs of
bronchitis (sometimes with ¢xpectoration tinged with blood and neh 1w
eosmophiles) In cases of massice infestation, fever, nrheans, gastro
Intestinal and general disorders ean be added In spite of the presence of
cosmophile~, the preeise diagnosts will be diffieult to determine he

3 Most important symptoms are due to the duodeno-jejunum localt
tion of the adult worms These symptoms are rarely acute and they ?2
esist before the appearance of the eggs Such cases have been desers! eﬁ )
namely by Van Steens m Indoneua (1936) and by Sangster m the Pz;c!an
(1946) The following 15 an mstructive observation of the latter ol
Australian soldier mfected at Bougunville

2/11—ground 1itch (mght leg)

2/14—coughing, expectoration

2/21—fever

2/23——harrhea with blood

3/7—severe anema Hg 5 Gm,
31 per cent eosmophiles

3/8—blood transfusion

2,000,000 red cells, 19,008 white ce

—
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From 3/9 to 3/11 stools with hemolyzed blood No eggs (5 exammu-
tions)

3/13—C,Cli 3 ce - Chenopodium 1 ¢cc 2,500 Necator

3/22—C Cly 3 ec + Chenopodium 1 c¢ 360 Necator

3/25~—Transfusion

4/1—1 egg discovered in feces

4/4—S8ame tre stment 315 Necator

5/11—Recovery (persistent eounophilia) absence of Fggs

Usually, however, the symptoms are chrome

1 Digestwe troubles Gastralgia, sometimes mvolving geophagy,
wtestinal irregulanties In severe cases, fatal enterorrhagias or dysenteric
stools are sometimes observed '

2 Anemas The face 18 pale and puffed The shin of the black race
turns grav, the hair loses its curl, becomes woolly and disqolored After
<ome time, the signs of severe anemia are observed breathlessness, diges
tive troubles, dilatation of the heart edema, ascitis, weahening of the
mauscles, sometimes albuminuria Such subjects eastly succumb to maras-
mus or to a complication The temperature 1s usually normal or moderately
high 1 serious eases (37 C ), or even low m cases of cachexia Hematolog
ically the anemia 1s microcytic, hypochromic with amsocytosis and
poikilocytosis This anemia 1s partially due to the loss of bloed, partially
to gastromtestmal troubles The 1ron reserves are exhausted

3 Psychonervous and general troubles Apathy and jnaptitude to
work combine 1n malung this helminthiasis & disease of soeial importance
In young subjects mfantilism both mental and sexual 1s observed, while
adults eventually show 1mpotency or amenorrhea Abortion is frequent in
Serious cases

PROGNOSTS

Undoubtedly many natives m tropical regions show mild mamfestations
of the discase, but 1n certamn circumstances Very serious cases ean be
observed The white race appears to be more susceptible and m certamn
tropical countries ancylostomiasts plays an important part i social back
wardness Treatment 18 not without risks 1n advanced stages

DIAGNOSIS

‘Without the element of endemicity, the chnieal diagnosis would be very
difficult here Serious cases have the appearance of anemia and cachexias,
eventually of nephritis and beri-ber1 Moderate cases gaive the picture of
cardiac 1nvolyement or sometimes psychonervous troubles A stool exam
ination being classic i all chmeal mvestigations 1 warm climates, the
diagnosis will always be reached rather soon The sumple raicroscopic
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examnation of a dilution of feves 1s generally sufficient Wilhy' procedure
reveals shight mfestations More precse teehmaues require methods of
nuneration (See Appendix C)

Infections bv males only have been encountered 1 these cases the
diagno.s Tequires the treatment foltowed by mitmg of feces

Spectal attention should be given to the folloning two pomts {1} Too
many physicians have a tendency of atimbuting to the Aney lostomes,
after a very shight posttive finding 1 the stools, all the patient reveals
the way of pathology This oceurs s countries m which 50 to 70 per eent
of the adult population shows & sunlar parasitologie picture Therapeutte
trial 15 allowed, but must not hmder complementary chinieal mestigs
tions (2} One should avoid the contusion with other Nematodes, pars
sitie (see further) or even free The latter can be absorbed with vegetable ,
{ Heterodera radiciola), and have gien mise to mistakes m spite of 2 much
Lager size of the eggs (80 to 120 by 251040 )

TREATMENT

Great care must be exerciced in treating weakh patients complete re t
i bed, large doses of sron {4 to 6 G of wron ammonium crtrate or strong
doses of 1ron salts), moderate doses of vermufuges, tomeardiacs when
needed, transfusion The vernmfuges {(anti-helmmthnes) must be ghven on
an empty stomach and the patient kept under observation unbil the
purgative has acted, approumately 11/, hours after the last dose of
vermifuge This dund of treitment must not be repeated until after an
mterval of exght to fifteen dave

1 Thymol pwopropyl-m cresol CHy—C He—OH—~CH (CH) (1
3 4) Ths fauly old drug shil deseries to be used 1t appears m theibitﬁ\
of whitish erystals, difficult to dissohve m water (1/1000) and having the
fragrance of thyme It aets prinuipally agamst Necator ”

Admumstration  The product must be very finely pubverized whie
adding lactose or biearbonate of soda £t has to be admmstered i €2p
sules on account of 1ts burning taste 1 Go

Posclogy  Usual dose for an adult 1o from 3 to 4 Gm (takmgm me
every twenty minutes or in one dose) Children recerie a doe of 2 o
per year of age { from 500 mg to 2 Gm} The medieme 15 seldom ;eqtlm’e
for anyone under 2 ycars old Certam physicians prescribe 3Gm 0:0 gne
consecutne days, but tus treatment 1s very severc and it 1s wiser
4 strong dose once Agamnst pyrosis eed water, biearbonate pod and

Toxic phenomena In sprte of poor solubihity, thymel 1s resor e e
can produce brown urne with glycuron, dernatrves Accxdentfs a; ek
quent but the product 15 contramdicated for thosc suffermgkm‘: 't and
fness, gastrie ar exediac troubles 1t s enstomary to forind tahing
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aleohol which facilitates the solution but this view has not been proved
Bozolo who mtroduced the method gave thymol as & solution 1 wine
Joyeux presenbes as 4 purgative erther “German spirt’”™ or castor o1l

Purgative The classic method 1s to prescribe either sodium or mag
nesium sulphate two hours after the last do<e of thymol

2 Betanaphthol To be dismissed because of nephntis and hemeo
globinur1 y 1n patients suffering from malana

3 Chenopodium ool and 4scaridol The essence of Artenmsia normally
contains 70 per cent of Ascandol an orgnie cvclic peroxide, the formula
of which s CyyHy60 , very active aganst the Ascaris The wsential ol
an msoluble hqud of 096 to 099 density and with 1 ~trong flavor wnd
~mell Tt has to be hept m darkness

Admimstration  Adults can be given the produet wifhi water, or better
m capsules The entire dose may be given at two difftient times at an
hour s interval with a purgative one hour afterw irds o1 1n one dose m
astor ol The latter admmistration 1s recommended for ehildren

Posolagy  Adults two tumes, 075 cc Children two to three times 1
drop per year of age or better <till = total dose of 01 ce per year (ths
castor 01) [he preseription of Avcridol for adults 1= three times 300 mg
per dose For children a solution in castor o1l 1s sold as = patent medieme

Toxic phenomena  Farrly numerous 2 exdents have oceurred, frequently
on gccount of too strong or repeated doses Nervous phenomena have also
been observed  deifness, giddimess, fever, ete Deaths have taken place

4 Hexylresorcinol Dihvdroxy hexylbenzol White waxy substance
very httle soluble 1n water, but highly soluble 1n aleohol or oils

Admimistra 1on  After a hght meal the evening before, the drug 1s to
be absorbed 1n the morning enclosed 1 hard gelatin capsules, the entire
dosis bemng taken with water Fasting 1s to be continued for four hours,
1o alcohol should be taken, saline purgative after twenty four hours

Posology  Adults and older ehildren, 1 Gm (5 capwules), cluldren
from 8 to 10 vesrs, 800 mg , from 6 to 8 years, 600 mg, and under b
Yyears, 100 mg

Toxicity Very weak, the product bang especially smtable for debili-
(tiated subjects The treatment can be taken up agamn after three or four

ays

Action  Tlus has been favorably judged by American observers, also
n cases involving the Ascaris It may be necessary to recommence the
treatment or after  three-dav rest, to have the treatment followed by the
use of tetrachlorcthylene, more especially devigned to fight the ancylos
tomes

* The purgative hnown 1n France as eau de 1ie Allemande
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5 Halogenated hydrocarbures

Carbon tetrachloride  Tetraform, CCl,, mobile and heavv hqud
(D, 1600), msoluble mn water, introduced by Hall m 1921 Tncontestabls
actrve (especially agamnst Neeator), it 1g toxie and tends to be abandoned
Like ehloroform 1t produces sleepiness, 1cterus, and acute atrophy of the
Iver Experimentally on animals, centro lobular hepatic necrosis of a
resolutive type and cirrhosis 1s observed (pigs, rats, Wihite, 1939) In
the case of severe parasttism by Asearss, the drug can stmulate the
mobility of the worms and cause obstructive disorders Alcoholies show
only shight resistance A diet rich in caleium and 1n carbohydrates is faver
able In case of accident give glucose and caleim

Dose For an adult 2 to 3 cc at one time (3 to 5 Gm ) followed 1n two
hours by the saline purgative For children, 02 cc per year of age It x
wiser actually, however, to utihze the following product which appears to
be far less toxic

Tetrachlodethylene  C.Cly, msoluble, heavy lhqud (D, 16) whih
15 used according to the dosage of the earbon tetrachloride Tt s considered
as definitely less toxie and as a matter of fact does not seem to have
oceasioned any serious acexdents It 18 obviously not used m the cace of
cardiacs and hepatics Presence of Ascars requires previous treatment
with Hexylresorcanol, followed 3 days later by tetrachlorethylene

Chloroform CHCl, This 15 an old product which, aceording to Ches
terman, would sust weak patients

R Chloroform 3 cc
Eucalvptol 2 cc
Castor ol 35 cc

I'wo doses of 510 20 ec according to age with an hour’s mterval

6 Combined treatment Extemporapeously the following can be
muied 18ce of carbon tetrachloride with 06 of chenopodium ot o 2€
¢ with 08, and admimstering a saline purgatwve after the talang of ;r
or agam 1 ce of chenopedium o1l with 4 c¢ of tetrachlorethylene A ml‘
ture of carbon tetrachloride and chenopodium o1, reputed as stable,
made commeraally (Bedermine Bayer)

Treatment of the anema Large doses of 1ron,
nourishment and rest are necessary

Control of the treatment This 1s done by siftmg
twenty -four hours after treatment or, an easier metho
scopie examination regarding the eggs This examimat1o
place until exght or ten days after treatment and by a special
by counting (See Appendix C)

liver extracts, good

the feces of the first
d, by careful mere
Jon does 1ot tah
metkad OF
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Creeping Eruption

This disease 1s characterized by the existence of an eprdermic tunnel of
about 1 mm 1n diameter surrounded by a shght erythema mcreasing by
1to5cm daily and producing an eruption pruritus of wrregular course It
¢1n become papulo vesiculous, become 1nfected by seratehing, and last for
several weeks It 1s especially found on the feet, hands, and seat Accord
mg to the works of Kirby Smith and ecolleagues (Flonds), this disease 15
attributed to the cutaneous mipgration of ancylostomes larvae of dogs and
cats (A brasilense), meapable of penetrating deeply in the human
orgamsm The diagnosis must be considered with mugrant larvae of Dip-
terous insects (Hypoderma Gastrophilus) or Nematodes and Acariata
The lary ae of flies can be recogmzed under a magnifying glass after clean~
ing the shin with cedar o1l

The treatment consists 1n the cautenzation on the site of the insect i
the case of fiy larvac YFor strongylmd forms, one utihzes an apphea
t1on of ethyl acetate on the 1dv anced part of the lesion and covers it with
an adhesnve plaster for twenty four hours, or one freezes the advanced
zone to & distance of 2 em with ethyl chloride or carbonie snow Ol of
chenopodium can also be apphed to the shin

PROPHYLAXIS

The social prophylaxis of ancylostomiasis plays a very important part
1n the warm countries The diseace has become rural In towns the sewer-
age system has practically vanquished 1t Contamination of the soil 15 the
e-sential factor Tt can be avoided by establishing the following measures
m the given order

1 Construction of adequate latrines, preferably septic pits wheremn
the process of anaerobie fermentation hills the epgs

2 Fdueation of the population, prineipally of the children, convincing
them of the danger of <oil contamination (use of educational filins)

3 At least a year after the two first points have been earried out,
proceed to an mtensive treatment of all those who carry worms Carried
out alone, this mass treatment has at least the ment of reducing serious
infestations Unfortunately these therapeutic appheations on a large scale
are not without rishs

Individual prophylavis consists 1 avoiding the drimbing of <uspeeted
unboiled or unfiltered water as well as the eating of all vegetables or frut
coming from gardens fertilized by human exerement Finally the wearing
of shoes constitutes one of the most effectr e means of protection for one
of the commonest ways of mfection
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6 OTHER NEMATODES

All nematode mtestinal parasites have been observed 1 warm Tegions
and especially among the native population

The chnical mamfestations of Enterobus and of Trichmnells sprghs
are no different there than 1 temperate eountries and will not he deserthed
in consequence, for reasons developed 1n the preface

Nevertheless, certamn nematodes, Strongylowdes stercorahs, Trchoee
phalus trichwrus, and especially Ascams lumbricoudes, although cosmo
politan, are extrernely common m tropical regions and because of this are
worth being described here Others are fairly frequent, such as Oeso
phagostomum aprostomum and Termdens deminutus Finally, numbers of
nematodes have been deseribed in warm regions but 1 sporadic manner
‘We shall confine ourselves to simply mentioning them

(A)  VERY FREQUFNT INTESTINAL NEMATODES

1 Strongylodes stercoralts Superfamly of Rhadditoidea

Etwlogy and Transmission This mtestimal worm possesses two rela
tively complicated eycles, the first bemg that of a free nematode which
hives and develops idefimtely 1n warm wet soil, 4 conditron found enfy
m certun tropieal chmates The male worm measures 07 mm long by
50 p wide The caudal extremity 15 curved ventrally The female measures
1 mm long by 50 to 75 ¢ wide mn the middle A row of eggs fills the greater
part of the body The posterior extremity 1s tapering Eggs measure about
50 by 30 » Rhabditoid lart ae (with double oesophageal bulb) 200 to 300
long and 12 p wide, hatch rapidly, feed on orgame waste, and after &
mould evolve rapidly 1n mature sexuated forms which reproduce the
cycle When unfavorable arcumstances appear, rhabditoid larvae meta
morphose 1 filinform larvae easily recognuzable from sumlar farvae
{Necator) by the eustence of a posterior median noteh These larvae
can live m the damp ground for scveral weeks They are infectant for man
by penetration through the shin No ammal 15 receptive

The parasitic cyele be gins now by a mugration, circulation, 118 "
lung eapilares, lung alveol, trachea, esophagus, intestine, :Edh:g‘
frequently the duodenum and jejunum Worms become adult 10 exs d1=y
can copulate there, and lay eggs on the spot The male parasxtel .
tingmighed from the free male by a larger buccal cavity The femal :n iteb
site 18 much more tapering than the free female It measures appro'«les o
2 mm long and 30 to 75 p wide Its eylmdre esophagus Occl“p o
anterior third of the body The female penetrates the mtestmail;;mﬁ‘es'
and there lays 1ts eggs which hateh in the tissues Fi ecundé;hm:sl; oaly the
takes place durmng mmgration and m the mtestinal lumen, beca wor, m the
females penetrate mto the mucosa Hologonic females, howesen

ht heart,
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Diagnosis 15 based on the scarch for eggs One must consider this diag
nosis m any case of abdomnal disorders
Prognos 1s muld 1s 2 whole (g en the estenston of ths parasiticm)
Treatment  Santommne (10 mg per year of age up to 100-200 mg for
an adult, with c¢alomel concurrently, or another purgative, given after
wards, Asearidol or Oul of Chenopodium (see Aneylostorasts), Thymol,
Phenotluazine (5 to 8 Gm per day for four days for an «dult), Heg!
resoreruol would be the best drug Carbon tetrachlonide and even tetrs
chlorethylene are contramdic ited (mobilization of worms) One shonld
not neglect treatment of this helmintluass before any surgical mtenen
1101 15 undert then
Prophylazis Cluldren are most sersously atticked, the disease being
relnted to the escremental sohing of ground Dig up the carth, probably
rontammated, where children play Teach 1 schools the iuperative nece
sity of using 1itrines, the danger of hands dirtied by erth, and of vege
tables and roots eaten rin
‘In Asia and North Africy, the possibihty has been considered tnat after
a sudden drymg up of the soil, eggs e be transported with the dust ard
csenfection by bewng inhaled

(B) FAIRLY COMMON MLMATODES

1 Ocsophagostomum aprostomum  Super] wmly of Strongyloda
This nematode, ver; common m Afnean monheys {ob~erved ghom
Asiatic monheys), bas been mct with i man in Nigenia and East Afrxc)a
{Lake Omo) Eggs are dentical to those of Necator (60 . by 28 todda
The laryae, supphied with a sheath, hateh mn the ground Men and monhess
aw. mfected by suallawing these The 1unvae cross the stomach, lo ¢ thextr
sheath m the mtestine, burrow mto the mucoss of the eierwn and cnc)en
themselves, provolung small sphenie ¢3.bs projecting 1nto the Iumm
Here the worms become adult, break the coating and fix themseh ¢» 00
tBueosa
Symptomatology (dysentery, pentombis) 1s related to the eyats bur ¢
Carbon tetrachlonde is efficacious -
mg’I‘here has been discovered m Brazl {3 {anacs) a human case \}:wﬂxo 31:)‘
nodules on the ileum, the caecum, and the colon due to 0 stephan
muwm, 1 closelv related speeres
2 Purmdens demunutus  Superfamuly of Strongs toulen dalo
This worm, farly common 11 African monheys, has been obtrn‘ :meei
m man m differcat parts of East Afrier In Southern Rhochslif.1 ear 10
1t 10 50 to B0 per cent of tne natnes (Sandground, 193D . ,fnd th
extst 1 the Congo also, at Jeast 1 Katangy, {requentls &81;0 o 30 )
Necator Its eggs differ only by bemng larger {on an & erage 85 ¢
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[t does not submit to treatment by carbon tetiachlonide After the cure
of & mixed case, only the lirge Ternidens eggs are still to be found (van
den Berghe)

(C) VERY RARF NEMIATODES

Actually, 1t would seem that numerous parasitic Nematodes of anmals,
particularly monkeys, can, by accident, find an accessory host m man
This hns been seen m the case of the two Nematodes previously men-
tioned These Helminthiases may not be as rare as 1t would appear, but
their diagnoas 15 often very difficult (simularity of the eggs)

1 Dioctophyma renale  Superfnmily of Dioctophymoidea
The mant hidney worm was first collected from the dog n 1782
(Gocze) It infects a great variety of ammals (wolf, puma, shunh, mink,
marten, otter, coat seal, cat oy, horse) At Jeast 9 eases have been ob-
~erved i man The parasite appears dectdedly cosmopolitan The male
worm measures from 15-20 em by 4-6 mm  the female reaches 1 meter
by 5-12 mm 1 dismeter The ellipsoidal eggs have a thick brown shell
which presents, except at both ends, strongly marked hollows Thev
measure 64 to 68 p by 40 to 44 p The complete evele 1s not known
D renale destroys the renal pirenchyma The latter ends by being re-
duced to 1ts capsule The discovery of characteristic eggs 1n the urine per-
mits one to make the diagnosis Prognosts 18 serious and the treatment
surgieal

2 Syngamus laryngeus  Superfamily Strongyloidea

This worm, mn which copulation 15 permanent 1s situated m the trachea
of numerous birds and mmimaha It has becn observed m rare cases of
humans hyving i the Phalippines, at Trimdad, Puerto Rico, Brazl The
cycle 1< not known

3  Haemonchus contortus Superfamily of Trichostrongyloidea

Parasite commonly found 1n sheep, 15 well as 1n domestic and wild bo-
vines Tt hias been observed in a Brazihan and m three Australian natives
Sheep are infected by swallowang, larvae They develon severe anerua, EH
contortus eggs are oval, thin shelled and resemble Ancylostoma eggs but
are larger (75 to 9o p by 40-50u)
4 Trchostrongylus colubriformus  Superfamuly of Trichostrongy loidea

These are very common parasites m lerbivorous anmmals Infection
operates by penetration through the shin by nfectne larvae, or by swal
lowing them T colubriformas 1s & species which has been obsers ed m man
m Egypt, Armenia, Indin, and Australia T probolurus and 7 vitrinus m
North Africs, Armema Sibersa, T wnstabilis, T arer, and T shryabine n
Armema, T' orentalis 1 Japan and Chinn

Eggs of Trichostrongy hids have been seen 1n the Congo They are morc
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tlongted and thar poles more narrow than the eggs of Neeator and Ancy
fostoms Trichostrongy hds do not respond te elassic treatment of ancy
lostomasis They have often been the eause of repeated and miemperate
freatment with useless remedies

5 Metastrongylus elongatus ~ Superfamly of Metastrongy lotdea
Filariform Nematodes furly common 1 pigs The male measurea 10 to
24 mm by 150-200 g, the female 20 to 60 mm by 400-500 ;. They are
found m the respiratory iriet where they cause bronelutis and preument
Three cases have been obsersed in man The intermedrate host 1s wn earth
worm The definitive host can be infected only by swallowing mfectie
Iary a¢ cont uned 1 an earth worm or those coming from a crushed worm

6  Gongylonema pulchrum  Superiamily of Sprruroidea
Cosmaopolitan pirasite of rummants, monheys, bears, and pig It b
been obsersed a few tunes in man (Italy, Bulgara, US A, Rusaa) In
feetrve Inrvae are found enevsted 1n the cochraach winch 1o an mterme
diate host Ammal and man nfect themselves by swaloning w tatected
Insect or mn drnhing water contammated by dead cochroaches Adult
worms crreulate m the sub mucosa of the buceal cavts (lips, patate, ton
1l region) One can extract them fairdy casiy
7 Gnathostoma sprmgerum  Superfamly of Spiruroides
Parsite mduemg gastiic tumars m cats, dogs, tigers, and leopards 1t
lias been observed m man n Siam, India, Malaya, Chimn, Japan, anl
North Queensland lil-adapted t man, and then enly found in jmmature
form m sub cutaneous nodules
8 Physaloptera caucasica  Superfamily of Spiruroidea
This worm, extremelv common m African monheys, s been found ﬂ;
v man 1 South Rhodesin (Blachi) Eggs are smooth, oval, thick ahelled
and measure 45-65 by 3045 p
9 Thelaza calipgeda  Superfamiy of Spirurordet .
Parasite of canme comunchivttis (India, Burma, China), rabli
China), and man (4 cases in China)
( T ca)hformenszs gms been found also m one case of human conjunct?
vitus 1n Cahfornia
Here one must consider the possible discovery, m the f“‘ezlr:‘ic:r:(:
nematode worm eggs, or of parasitic plant nematodes hosing
mtact, with food, man’s digesti e tube
Eggs of Heterodera marion: (radwcicola), nematode e
Iinve given rise to erroncous drignoses They are tranvparent,
shelled and measure 80 to 120 z by 25 to 45 »

p e of root
j, thut
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7 SCHISTOSOMIASIS*

Defimtion Tt 15 understood as the whole of the pathologic phenomena
caused by human Schistosoma Thus, there eusts a urimary schustosomiasts
(S haematobum) and enterchepatie schisto omivses (S mansom and
S japonicum)

HISTORY

The study of the tissues of the Egvptian mummies (Rufer 1921) shows that the
1llness alreadv existed 1 Egypt ten centuries ¢ In 1851 Bilharz discovered the agent
or urinary bilharziasiy later called schisto omiasis The hatavama di ea e (S japon-
1 um) w1 chnically discovered 1 1883 and the prec: e etiolopy m 1904 The di covern
of the cycle 1n aguatic molluses goes back to 1914 (Mivanm and Suzuli) and 1915
(Leiper) I'reatment by antimony followed the work of Christopherson (1918)

GEOGRAPHIC DISTRIBUTION
S hacmatobium  Africa Egvpt North and South Afmiea scattered foer mm
Central Africa (Lower Congo and Katangr) and West Afriea Asia Arabia Cyprus
Me opotama alestine Iran India (one rise teported m 1945) Europe Portugal
SN mansory  Afrniea Fgypt Weot and Central Afnce Bouth Amerien and Central
Amerien Puerto Rico $ japomcum The Iar ka t valley of the langte Japan
Tormosy Ieyte

FTIOLOGY

The Schustosomes (famly Schistosomidae) are Trematodes with sepa-
ratcd sexes without pharvnx, with  short esophagus forhing m two -
testinal branches or caeca which join each other in the hind part to form
3 single caccum They have two suckers mn the forepart of the body the
first one buccal, the second of fixation The male presents at the rear of
the suchers 1 flattening of the body, the margins of which are infolded
ventrally to form a groove, the gynecophoric canal The female, more
slender than the male, 1s enclosed after sexual maturity 1s reached, mn the
gynecophorit groove The Schistosomes are parasites of the blood vessels
The laying of eggs 1s maimly done 1 the small veins of the organs under
the mucosa (Faust and Melency)

1 Schistosoma haematobuum The male measures 8 to 15 mm 1 length
by & width of 1 mm The gemtal mass situated at the back near the begin-
ning of the gynecophorie canal comprises 4 or 5 testes The female meas
ures 20 mm 1n length and 250 w in width

Localizatton  Mostly the hypogastric venous system, but also the
portal and pulmonary system

Mature eggs found n the urine measure 120 to 160 4 1n length by 40 to
60 u m width They are oval and provided with 4 terminal spme

A~anety, Schistosoma haematobwim 1 ar intercalatum was reported n
the Congo by Chesterman and studied by Tisher and van den Berghe

* French and German Schisto omo e Bitharzio e
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The eggs are larger (up to 180 p 1n length) and of Inzenge <hiped form
with avery long spme The localization 15 1lways intestinal and geogr iphy
cally 1ts dispersion scems to he lumted to the banhs of the Congo Rnver
between Stanleyville and Kongolo The symptoms are always mild wd
the eure easy

2 Schustosoma mansont The male mcasues from 10 to 12 mm m
length on a width of 12 mm There are 8 to 9 testes The fomale, filform,
measures about 15 mm m length and 170 p 1 wadth The uterus generally
contuns 1 smgle egg, cometunes two, and rarely the mavimum of four

e e e e
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F1o 44 BcuisTosoM A MANSON
Male and female partially separated (I van den Berghe)
cactonally hypogsime The
m 120 to 160 g 1n length for

Locahzation  Portal venous system, oc
mature eggs found n the stools measure {ro
60 to 70 p 1 width Thev 1re provided wi
lateral spine

3 Schistosoma yapomcum
19 not eovered with tubercles The male measures
Jength by 05 to 055 mm m width There are 7 testes o
ures 26 mm 10 length for 300 u 1 width The uterus contun

eggs

th n well desuoped antero

ticle
the preceding speoes, the oU
e e from 12 to 20 mm ™
The fanale me
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Locahzation Portal venous system {essentially the small vemns of the
upper mesentery)

Mature eggs 1n the stools mensure from 70 to 100 # 1n length and from
50 to 65 « m width Tley are oval and pos ess an antero lateral rud:
mentary spine or rather a knob sometimes scarcely viible and often
situated m a small depression of the shell

TRANSMISSION

In order to undergo furti cr development the egg must fall directly or
e carried into water wiere within the following forty eight hours the
shell ruptures A ciliated larva ealled 1 uracidnom e capes and under
favorable conditions penetrates into 2 < ntable molluse ntermediate host
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L van den Berghe

(Pulmonate Gasteropod witt out operculum for 8 haematobuum and §
t2ansont and Pro<obranch Gsteropod with operculum for S japonscum)
mnside which 1t carries on its development for about thirty days By a
phenomenon of mnternal polyembryomzation aiter two yenerations of
sporocysts (clongatel bags full of Iarvae) the miecting larvae ealled
cercarige ire found 1n the mollu ¢ hepato panercas The moble cereariae
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of Schistosome have a leaflike body provided with two suchers and a
forhed and flesible tail used for locomotion The body measures about
200 g, the stem of the tail about 250 1 length by 30 to 40 w10 width and
each of the branches of the fork, about 50 to 75 # 1 length Extremely
mobile, the cercartae escape for many months from the mfected mollus
In the water where they swim freely, mamly at the surface, they Ine only
24 to 36 hours Their evolution continues only when they have penetrated
through the shin or the mucous membrane of a {avorable defimte host The
latter gets infected while bathing or with dinking water Only the an
tertor part or body of the cercaria (the tul gets detached from the body)

e
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Fia 46 BILAARZIAL ASCITIS ere mans
Boy with bilharzial aseitis (Schistosoma mansont) stl:;ndl}?g) m a pool wh
Planoibis adouensts were found infected (L 1an den Baighe.

<to
penetrates (an less than an hour) through the shin The )Ounfhf\ﬂhlrm\c
somes or Schistosomules are found at first the lung> where They are
been carried by the vemns, the heart, and the pulmonary urien}:tlbdl oxpand
found m large numbers i the capillaries of the ]m;qgsl“ft heart, and
appreciably They penetrate mto the veinlets, re'mhlt, ec ea L the e
throngh the artersal system arrive n the artenal capil arl] :5 do not follo®
It seems, however, that & certun number of Schistasomy
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the blaod ehannel, but leave the lungs directly and through the mediasti-
num, the pleural cavity, and the diaphragm, penetrate nto the Iner and
the portal system Nevertheless, the growth of the young Schistosomes
occurs mamly 1n the hepatic venous system When this development 1s
concluded, the Selustosomes leave the Iiver and, mahing therr way agamst
the blood stream of the portal circulation, arrive m the tiny 1enous cnds of
the mesenteric and urinary systems Copulation takes place at these sttes,
but also 1n the liver where the Schistosomes can remain or perhaps return
(van den Berghe), and m various organs where they may appear m the
course of their migration, the determinsm of which has not been estab
hshed The laying of eggs begms within about forty or fifty days after the
nfestation by the cercariae The Schistosomes Iive and lay eggs for an
average of exght to fifteen years The eggs, which are laid 1n the proamity
of the intestinal and vesical Jumen, penetrate the mucous membranes and
reach the outside where they msure the reproduction of the cycle A large
number of eggs are lost through embohization 1 the hiver and other organs

The reservorr ef-virug for 8 haematobium and § manconi 15 essentially
human Natural mfections have been observed among various monkeys,
and expermmentally, monkeys rats, mice, and hedgehogs are susceptible

The rescrvor for 8 japonicum 18 mainly human but & large number of
ammals also are susceptible dogs, cats, rats, mice, field vole, cattle,
buffaloes and horwes are naturally infected Congenital infections have
been reported imong children

The main molluse vectors are

S haematobuum
Bulinus truncatus (Tum 17 Egypt)
Bulinus tropiea (South Africa) 4
Physopsss globo a (West Afriea Rhodr 1) i
Physopsis africana (bouth Afriea Belgian Congo)
Planorbis dufourn (Portugal and Morocco) %
S haematobum rar intercalatum
Physops africana (Conga)
S mansons
Planorbis borwsyt (Egypt Abys mix)
Planorbis alexandrinus and herbent (Sudan)
Planorbis adowen 18 (Belgian Congo)
Planorins pfeiffert (Rhode 1a)
Planorbis sud imeus (\yassalind)
Au tralorhns glibratus { vn Pl pguadiloupen 1) (Venczuela Antilles)
A oltvaceu and centrimetralis (probably <snonvmous for A glabratus (Bazl)
Tropeoibis havanen 18 (exg cmuentally 1 the Umted States)
S sapontcum
Ratayama no ophora (Japan Coast of China)
Oncomelania hupen 1s (Valles of the Yangt ¢}
O hydrobiopas ( yn Blanfordin quadras <vn Schi to omophora quadra. 1) (Leyte)
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PATHOLOGY

The pathogenic factor n these helminthiases 1s meunly the egg which plays the part
of a more or less irntant foreign body 1n the visceral walls and creates mflammation
of granulomatous character with tubercles Hopph s work has shown the presence of
toxic matter secreted by the eggs (S japomicum) Various anatome processes are
added over these first lestons eventually following microbic nfections

4 number of eggs al o reach vanious argans either through embolization or through
direct laying  lner (mamly S mansom: S japontcum) lungs (S haematobtum)
Hepatic lesions due to S mancont, or japonicum are prineipally caused by cg.s
wregularly embohzed i the parenchyma Bilharzian “p eudo tubercles are formed
and ultimately constitute foct of <clerosis The most frequent lestons are situated m
the portal spaces where the fibrows becomes very den e formng large lumps of con
nective tissue (peniportal eirrhosts “pipe stem® earrhosi ) In the lungs one observes
<clerosis as a result of granulomes Eggs hate been found even in the nersous 5 stem
and this contingency 1s rather frequent with 8§ japomecum, causing <erious lesions m

Tre 4%a
Eggs of Schistoroma mansom: 1n 2 <cetton of a rectum papiilomt

cau g
the nerious <ystem The egg of this worm secms to be porticularhy towe

acute inflammatory nfiltrations This egg 18 vers abundaatly Jard 1o tner Thet
Adult worms (S ) can cau e endophlek particularly m 4 cﬂl et 10
reject a blood pigment which 1s fixed by the Lupfer cells giving 2 tl”::on o
hner t1 sue The phenomena at the on et of the iilnes eemn tc)be 11 rela
substances or at least with allergenes (proteins of the worms Jaemalo-
S japomicum laving more than 300 eggs dailv 1s more pathogeme than Sk
bum (30 eggs) and § mansom (3 to 4 eggs) "
All chronic mflammatsons ciused by the eggs can tike a p1)"lt"":::':m:c
1n addition degenerate 1n cancers Cancer of the bladder 1 ten 11 e o
1n Egypt among the bilharzians than among subjects free from p:

aspect of
frequent
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(A} URINARY SCHISTOSOMIASIS
Symptomatology

Dermitis has been reported due to the penetration of cercariae, tins 15
more specifically true about nonhuman cercariae *

There 15 an mcubation of about one to two months and the mfestation
can remain asymptom itic with elimm ition of a few eggs, or, on the con-
trary, when the parawites are more numerous, 1t can become clinicallvy
noticeable

g "Q""‘“ 77 ‘r
@3}%“@?’5 AT
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P eudoti berdle with one eeg of Schisto oma mansom 1n the section of the hyver
eirrho 1 (L van der Berhe)

In a first tox1 mfectious stage one can obwerve fever, cough, malaisc,
urticana edema cosmnophilia The e phenomena are attributed to the
gt wion into the human body of the schistosomules and to allergic reac-
tions

The rcally typieal symptoms, shich appeir about the third month, are
duc to the wccumulation of eggs mn the vesieal wall The result 1s a state
»f mflammation wath the aspeet of papulae hke grans of sand, sometimes

* The swimmers itch has been e peetalls ob erved m the US A Burminy, feehng of
the km when leaving the water  mall red maculie soon after then pruntis later on
papulation and ometitne pu tulatton There may be urticanit Cured 1n & fow days
Ao observed m France (f)c portes 1941-1915)
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Eggs of Schistosoma japoncum <en in the intestinal wall (coll Tropical In.titute
Antwerp)
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of ulcerations sclerosis, papillomatosss Bupcradded nfections, ealeubs,
and even cancerization ean compheate the situation

The typieal symptom 18 a termmal hematuna (E_vptian hematuria)
with eventually some pain of the vesieal type

The ehnical aspect m the region of the hidney, of the bladder, and the
gemtals may melude purulent cystitis, pyelonephritis, nephritie colies,
hemospermua, vesical papillomes penio <crotal fistulae, clephantiasis of
the pents, vagimtis, metritis In the course of time, onc observes neoplastic
transformations Post hcmorrhagie anemia 15 observed In Carro, the
worm 15 the more or less dictant cause of many interventions on the
nrmary organs

Among, the aberrant loeahizations intestinal localization must be men
tioned (see further) Moreover, among 70 per cent of mfected subjeets,
eggs m the pulmonary tissue with gramilomatosis and sclerosis are
observed

The embolization of the vena cava may casily begin at the hypogastrie
plexus Chronic pneumopathy simulating tubereulosis and most probably
alterations of the right heart may result In the Rand Turner has noted
that such pulmonary localizations are more frequent among subjects
dying of diseases of the respiratory system than among those dying from
other causes Black (1945) has described cutaneous papulie contaming
cggs among Europeans infected by S hematobium (2 cases)

Prognosis

Tt varies conaiderably, from cases without chmeal 1mportance to the
most scrious diorders The latter, however, are often the result of infee
tious ot other compheations

Dagnozuis

It would be elinteallv difficult but for the knowledge of endemicits The
microscopic examination of the urme 1s typieal (large eggs with terminal
spine) It 1s obvious that bewides the parasitologie diagnows, a urologie
diagnows 1s neee sary m order to precise the stite of lesion

The methods of deviation of the complement (Furley) have been untal
now, very hitle used

Treatment
1 Dmete of potassiun or better, of sodwm, ued as for sleepmg

<1ehness up to a dosage of 120 Gm—150 Gm -2 Gm gves many cures n
en ev without complications It 1s more adsantagcous and often nece ~ary
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to mahe two average cures (120 Gm) Once the active simgle dose 1
reachied (100 mg ), one offen gives the medicme oy ery other day

It mav «lso be used m m)ections 200 to 500 mg pro die, 50 7Gm 1
all The resnits of ths method ire less defintely established

The disady antages of emetic (necessity of venous mjection, intoleranes,
collapsus) justify the 1ecourse to other anbmomals

2  Fouadme trivalent antimomnl denvative of Pvroeatechn, which
can be mjected 1 the muscles, 15 Jess tove bub also less active {this ele
ment 1s, howes er, less foxie mntr ivenoush )

The following 1s the recommended pasology

Adults 15 mjections, the first of 35 ec, and the following of 5 ce m
about ont month Children  Injections varying from 05 ce t0 15 ec,
aecording to age

3 DTrystibine venous adults 250 to 500 mg onee or twiee aweek m
All 7to 8 G m two months

4  Stbdase venous adults Ingjections, trial 100 then 150 mg,
then ten times 250 mg every other day Lotal dow 275 G

5 Anthiomalne mtrunuseular dults  Injection every other day
of 1to4 ec,then4 ce twice 4 wech Chuldren (12 vearsold) 05¢e then
15¢c

Accelcrated wntimomal treatment  Rceently certan authors (Abes
1915) haxe shoitened and inten<afied the treatment with emetic of sodwm
(solution of 15 per cent m glucose water) Injection for two con ecufne
days at 9 A, 12 noon, 3 r for = total dosage of 12 mg /Kg of body
werght The expemiment 18 stall too recent to allow an estimate of its value

6 Emetn Conshtuting a source of varible efficacy, st has the
wdvantage of bemg myectable m the muscle (sce posology of amebisis)

Local complications are m the domam of surgery

Control of the treatment All active treatment 15 followed more or les
raprdly by chmmation of abnormal eggs without Iving embryos Unfor
tunatelv these results are not always lasting, and normal owpo:xtlorj
begms ancw At least one month of observation after the treatment ceent
necessary before one ¢an consider 1 cure o

Fumetie, 1n spite of 1ts meons emences, shill remuns the surcst “(;fﬂnpm
(36 per cent of relapses for emetic agninst 70 per cont for fourdh
cquantimomal doscs i ease of S japonicur i)

(B) ENTEROHLPATIC SCHISTOSOMIASIS
e {Congo), t0

Tt 1s due to S monsomt and, m the iamty of Stanleyy e e s

S haemafobwamn var wntercalatum S haematobium s
noted m the intestine
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sometimes pseudo-tumoral productions on the margm of the anus The
appendicular localization may be taken for ordinary appendicitis Sub
scrous bilharzian tubercles, with abdommnal pamns and palpable masses
the abdomen, may make one consider abdormnal tuberculosts or sometimes
appendicular peritonitis

Tt 15 also at this time that signs of hepatic cirrhosts appear gradual
alteration of the general state of health, fever, anemis, ascitis, hepato and
splenomegaly In the end the subject dies of cachexia and hyposvstole

Fia 50 Berghe)
Cases of cirrhosis n the Uele one of them a boy of 10 (L van den Bergl

after having eventually presented atrophie cirrhosis Sudden death through
hematemesis (rupture of esophageal varix) 18 reported m the Congo et
Aberrant localization can be obsers ed in the urmary organs (rathel
rare) Myelitis with the presence of eggs has also been described { the
Egyptian Splenomegaly, accompanied by progressne rxltemtlonim '
general state of health, nearly always seems to be related to phmczrtroplc
hepatic cirrhosis  Accordmng to some 'mthorha 1t lma) be o hyp
splenitts due to the aceumulation of eggs 1n the sp een
pThe female of the species seems to stray rather eastly andﬂ“ Olr‘::{“l’lna‘i
eggs have been found in 4 large numberlnf or%uns includmg the
ssue {eggs), pancreas abdominal ganghons, lungs
“ iesu(mfgof) 't}?e lungs (ythe clinieal and radiologic aspect of dug:-cy Iz;‘;‘;
mopathy can simulate tuberculosis) partlcuhr]y can assume aartenolly .
ymportance The 1ocalization of the worms in the pulmonary
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sclerosis consecutive to accumulation of cggs, can create a syndiome of
hypertension 1n the pulmonary artery with dilitation of the right heart
(syndrome of Ayerza)

Prognosts

Prognosis 1s variable It 1~ severe mn the forms with accitis, very serious
als0 1n the highly hemorrhagic forms mentioned above Ilepatic or intes-
tinal cancerization 1s possible

Dragnosts

This 15 chimeally difficult except for the hnowledge of endemicity
Micro~copic examination of the stools facihitates 1t (large egg with side-
spine, except S haematobuwm var ntercalatum which has a termmal
spine} The method whteh uses brine must not be used for the Trematode
epgs Rectoscopy can reveal papillomatosts

Treatment (see above) consists of various antimonials (trivalents)
Shghtly advanced cirrhosis no long responds to antimony

(C) JAPANESE SCHISTOSOMIASTS

Symptomatology

The various stages mentioned m the other varieties are alwo observed
here The dermic phenomenon of the penetration of cercariae 1s irregular
and mild A dry cough 1s observed within a few days Two or four weeks
after the mfcetion, phenomena of a tox nfectious aspeet appear  fever,
cinlls sudation (nocturnal), headache and a <oeinted discomfort abdom-
mal or eprgastric disorders diarrhea with mucus and blood Hepatospleno
megaly may be observed There 15 a marked leuhocytoss (up to 50 000)
with severe eosinophiha (up to 90 per cent) and as there are shight pul-
monary opacities one ¢an compare this syndrome to tropical eosmophilia
Urticaria 1s noticeable and may a1d the diagnosis

As In the preceding forms the most mmportant symptoms are the result
of the oviposition which begins as soon 1s the second or third month after
the infection The eggs are lud 1 the large intestme, but some are also
lad 1 the hiver and a number of other organs

There 15 1 =cale of mncreasing seriousness in mtestinal cases, from the
latent asymptomatic or paucisymptomatic cases, to acute, toxie forms
cau mg rapid death The preture of severe colitts with mueo sanguinous
stools and errous general disorders 1s frequently observed Hy pertrophy
of the ver and spleen develops rapidly, <erious anemua <ets 1, and
finally often after many vears atrophic cirrhosts of the Iner predommates
with qseitis collateral eirculation, splenomegaly, and dinrrhea

The intestine has become fibrous, papillomatous and more or less



258 DISEASES OF THE WAEM CLIMATES

uleerated Cachcxia or complications cause the patient’s death If the )
ness begins m nfancy, somatic and sexual mf ntilism ¢ 1n be observed
Also noted are the frequent deposits of eggs m arious organs lymph
nodes, myocardium, and particularly the central nervous system At th
stage, or even 1n the beginning of the disease varions symptoms have been
described  epilepsy, cerebral troubles, centr il blindness
Prognosis

Japanese sclustosomlasis 1s particularly dangerous because of the
abundance of the eggs, therr peeuliar tosieity and also because of the
massive chracter of the infection in the endemie spot An early treatmens
and remov al of the patient from the endemic center give very good chances
of cure In the state of errrhosis the proguosis 1s grave Secondary cancert
zations are deseribed The prognosis of nervous lesions 1s serious

TDhagnosis

At the mvaston stage 1t 15 not very casy, unless the endementy 1s recog
nized It can be helped by the deviation of the complement (Faurley) or
by the infradermo reaction

At the stage of oviposition, the diagnosis 1s easy Somctimes mn very
advanced cases, eggs are rare 1n the stools nnd occasion ully none can be
seen

Treatment  Various antimonials we the mun ther tpeutic resource
Emetin hydrochlorid has also been adyoeated

Prophylazxts

The prophy lvus of sclustosomasis 15 practically the same for the differ
ent forms of the afiechon Tt presents one of the most smportant and one
of the most delicate problems i tropical regions today Contrary tomary
ather diseases, schustosomiasis 1s not favorably mfluenced by econmm?
progress The explottation of alluvial mmeral deposits, the mcrease 0]
cultty ated 1and and of wngation are manly responstble for the “ﬂ“fc‘ﬂi‘e
progression of the disease, 1n the meidence and m the seriousne » o} "
affection Thie observation has been particulurly clear 1 the Bl‘rfg)m
Congo Flsenhere the permistency of schistosomasts 18 dueEm pt‘pm
partwular belefs and customs such as nitual ablutions in gyp(}hma
fessional contacts  lahorers in the rice fields and of boatmen, ﬂ;t the

Schistosormians 15 essentially a rural affection However, 2 :trl'u o
floods of the Yangtse m 1931 the urban population of Shanghat ;‘:{50 tam’
the transmitting molluse having been dragged 1m the canals (Zl ]mfected
Furopean citizens residmg i the tropies are more frequenog;S Gl
while bathing 1n the lahes, the rvers, and even1n SWIMIIng PI ' polluted
filtcrs do not hold cercanae and quite often a s¥imming poo
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with molluses <ituated up stream or neir the spring which feeds 1t

The rc-ervorr of virus 1s ¢xclusively human for S haematobwm and
8§ mansom (excepting a few monkeys) § japonicum 15 very widespread,
on the contary, among various animals both domesticated and wild

Of all helminthiases, general prophylaxis of schistosormasis 15 the most
difficult to realize Germ carriers are extremely numerous and hard to
discover W hereas every other helmmthic parasite of man evolves m a
single larva, one schistosoma egg produces hundreds of them The treat-
ment of the di~ease 1s al~o very long and often mmperfect 1n results More
over mfestation 1> linked to bodily cleanhness, rehigious practices, and
necessuties of domestie Iife which cannot be easily modified

Let us con~ider the three main elcments of prophylavs

1 To reduce the peril of human reservow, one must () build septie
tanks, sewets etc (b} Avoid pollution of waters by urine and feces
Inculeite among the people the mmportance of fecal peril, and also of
the urmary peril, which 15 more difficult to understand Education m
school with the help of films, ete There lics the surest way of fighting
schistosomiasis (¢) Diagno e and treat the worm carriere In Lgypt, for
10 mullion contaminated cases, one milhon only ash for treatment every
year, m pite of an mtenwive national propaganda which has been gong
on for many decades

All these pomnts are particularly difficult to put m practice for S ja
ponicum n the Far East as human feees arc used there as fertilizer More
over, dogs, cats cattle, buffalo and wild rodents pollute the waters and
contaminate the molluses Furthermore, the number of subjects infected
15 <0 large that one cannot plan a mass tieatment The one me isure whieh
can therefore reasonably be recommended scems to be the aging of feces
before they are used as fertilizer

2 The Transrutters The destruction of transmitting molluses seems
a rational procedure Tlis, however, 15 not easy Even in lughly infected
zones, 1t 15 often difficult to find the resting places of the transmtting
molluses Therr ethology varies considerably from one species to the other
and from one region to the other

The destruc tion of the molluses has been realized (1) through mechan:
cal means cleiring of weeds cleaning out of canals with harrows and
nets, periodic draimng Thewe are only unperfeet means The first only
reduces the malacologie fauna The last are entirely without effect, since
agquatic molluses, even the nonoperculated form< ean stand dryness for
several months The opercul sted molluses (transmitters of S japonicum)

we even more defimtely amplubious (b) Through chemieal agents
Copper sulphate at 1 to 50,000 or 1 to 100 000 has heen recommended and
evtensnely used to destroy the molluses as well as to Lill the cereariae



260 DISEASES OF THE WA f CLIMATES

RMosey recommends the use of malachite (naturl copper cirhonate)
thinly sprayed A concentration of 05 copper »alt for 1 tatllion of water
would b enough to all Physopsis ind Planorbes 1 nature as well as1p
the laboratorv Luttermoser m Venesrucls (1943) successtully ubheed
frshly slihed hime in srrigation canals with acid soil A soluton of 61 Jer
cent of the product kills the molluses and thenr eggs 1 less than = day
Canals rem un without molluses for six months after the apphication Tuis
however recommended thet the application be made cv ery tiree months

Saponin extracted trom the frust o1 the Balanites aegyphoca ( Archabuld,
1933} hulls the molluses and cercartae within twventy -tour hours at  dilu
tion ot 1 to 10,000 Unfortunatelv 1t 1s also toue for fishes Balamfes
manghamu (Wager, 1936, South Afiiea) has the samc effect

3 The protection of the healthy subject 15 eany to realize when taken
individually, but 1t 1s far less so from the sor1al pomt of view Drinhing
w iter must be chlormated or must have beun hept on hand 1m punfied
wondition for forty-eight hours In notoriouslv endemic zones, or suspeet
zones, one must bathe only m waters free from human eontacts, er punt
tied The bulding and supervision of swimmng pools 1s ab-olutch
necessiry

8 OTHLR TREMATODIS

Numereus digenetic tramatodes exist 1 the intestmnal tract, sometimes
m the palmanary trict of man Their eggs are casily recogmzed by the
oval shiape, the yellow or brown color of the shell and the exstence at one
of the poles a1 an opereulum Tt s sufficient to mention onhy those whieh
are distinetly cosmopolitan  Pasciola hepafica and Drrocoelium dendr,
ticwm, two trematodes of sheep which are fanly often met with in the
biiwry ducts of man 1n sheep breeding regions * After yumuning from mne
o fifteen days m water the eggs burst open and 4 mirieidiam 8-epe>
which mreets a mollusc This latter produces curvariae, mobile m w'st
Therr tarl 15 monocereal (not bifurcated) wnd contrary to the fnrcocercta
cercart we of schistosomes, they re transformed mto small spheneal ¢ et'
called metacercatiae which Iive a consderable fime 1 4he wter or oz\‘t‘he
gra~~ Anmmals become infected by swallowing metacereanac 1‘{\ “(‘:‘M o
mfection 18 generully unimportant wd does not produce any Intes
hep itie sy mptoms

Other trematodes are more parhicularl
Cert un Minds ire common md eanse serious pathologie dwn; e
are  Paragommus westerman: m the lungs and C[anori LlOthcrb o
Opistarclus felineus, and Fasciolopsis busha the ntestine

ountered m hot regiont
oo pa ders Thee

51%

W to the %!
#*In Syuo a dhsea & hnown as “falzoun’ {meamng mﬁmatsoue)rlicii:ﬁmgo * nal
dents enw od by Fasciola hepatics worms attuched to the upp

after eating raw liver of goats and sheep
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rclatnvely frequent, as, for mstance, Gastrodiscovdes homanis, Metagonimu
yohogau at, and Heterophyes heterophyes while some haye been met wath
only very exceptionally n man, as, for eximple, 1 atsonwus watsom and
«veral Echinostomatordea

Tt should be mentioned 1n this connection that nearly 11l the trematodes
stem to be able to act as potential parasitcs of man Therr oceasional
Presence 1 man, therefore, does not come as a surprise

Tet us examine successively these prineipal digenetic tromatodes

(A) PARACONINUS WESTERMANI

Defimiion  Paragommiasis 1s caused by 4 trematode Paragomimus
v estermam (Ringer1) The prineipal symptom 1s hemopty as

HMistory The parasite was first known from the Fehdae then in 1850 m man from
Japan (Balz) ind from China (Manson)

Geographic Distnbutiwn  Tlis helmunthiaus 1s pecular to the Far East Yet 1t has
been met with 1 various other countries such as Biazil Venezuela and the Belgian
Congo

Etwology Paragommus westermant (superfanuly of the Iroglotremy
todua) lives 1n eavaties or ¢ysts hned by fibrous walls which commumcate
with the bronel: Of brown color and oval shape 1t measures 8 to 12 mm
i length and 35 to 5 mm 1 width The two suckers are the <ame si7e
(075 mm 1 diamcter) The oral sucker 1s 1n front, the ventral sucker 1n
the middle of the body The eggs have a flattened opcreulum and mesure
80 to 120 p by 50 to 60 u They are expectorated with the sputum or
swallowed and ejected 1n the feces

Transmisnon  The eggs are hatched after two or more weehs m water
The miracrdium infects a motluse (especially yarious speeies of the genus
Melania) The microcercal cercariae, with very short tul and provided
with a stylet i front, penetrate the viscera and the muscles of crayfi=h
(Astacus sp ) or crabs ( Elochewr sp  Potamon sp, Sesarma sp n the Fu
Dast Pseudothelphusa wturber m Venezuela) and are there transformed
nto metacereanae The consumption of these infectcd crayfish and erabs
results 1n the development m the defimite host man, tigers, wildeats
Dnthers foxes, wolves, dogs, pige civets mongoo~e ete The meta-
cercarige are hberated after digestion by the duodenal juice They then
wander through the mtestinal wall the abdominal eavity, and finally end
m the lungs

The pollution of water through expectoration and feeal matter by the
wnmal reservoir 15, 10 all probability, much more mmportant than by
luman yesery o

Pathology  Although I aragommus has been found in different i ues therr normat
habitat 15 the Jungs They are found 1 ¢y ts connected with the bronchi or even
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representing brancheoh A muld purulent reaction 1s created and later a state
of fibrosis The eggs are elmimated by expectoration A sumlar evolution 13 to be
seen n the intestimes with intestinal elimination of the eggs Eggs which have not
been evacuated but sucked 1nto the lungs may cause the production of tubercle
Pulmonary scleros1s may develop Parasitic cysts blur h 1n color are mamly gb
pleural

Symptomatology The symptoms are those of chrontc bronehutts with
browmsh, rusty expectoration and sometimes real hemoptysis The stetho
scopic or radiologic exammation may disclose zones of condensation but
not supply a causal diagnosis

The evolution 1s chronic and the general conditton remains quite satts
factory More unusual symptoms have been quoted, referring to other
localizations of the worm enteritis, eerebral disturbances, ete

Prognosis  Is relatively good

Duagnosts  Is based on the rescarch on operculated eggs i expectora
tions or stools

Treatment Emetine scems to be the most active produet, used m the
normal ways and with the usual precautions (sce section on Amebrasts)
If necessary, try antimomal compounds

(B) CLONORCHIS SINENSIS
Defimtion  Clonorchiasis coneists essentially 1n hepatie sclerosis

Geagraphic Distrbution  This disease especaally widespread 1 Chine and Japsn
also oceurs i other countries of the Far East and the Pacific (Hawans)

Ltiology Clonorchis sinensis {superfamily of the Opsthorchoides)
Irves 1n the biliary duets, sometimes 1n the panereatic duct Itisa lan’clflo
late worm, flat and transparent, 10 to 25 mm long by 3 to 5 mm wide i li
ventral sucker 1s shightly smaller than the front sucher and 18 place :::t
the posterior limmit of the front quarter of the body The oval e]ggszhell
operculated at one of the poles and show 2 shight projection of the
1t the other pole They measure from 27 10 35 » by 12 t0 20 -

Transmission The mracidiums mfcet molluses of the genus Bu \,ydcd
and Melama The cereariae are lophocercal (monocereal tarl pl‘:ltCLl o
with a membrane on 1ts whole length) The metacereariae arc f“czaﬂdd!
the museles of various hinds of fish (Cyprimdae, Gobwae, 1(")“ hecome
and Salmonmidae) Man and numerous animals (dogs and ca aol\ed ih
miteted by partahing of raw, smohed, traned or msufficiently co .
proliferation of the bihary !”‘“‘m
f crcho 13 may be pre en
of the pancreatic duct

ally mil or el e appeal

Pathology TDilation thickenng and epithelial
constitute the regular picture A yarying degtee O
panereas <an al o be affected and show symilar Je 10ns

Symptomatology The symptoms may be practic
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as digestive troubles diarrhea, hepatic hypertrophy, jaundice, and
finaily decline
Prognosts  Is variable according to the mtensity of the infection
Duagnosis  Presumes the discovery of eggs mn the stools or in the bile
Treatment The most favorable seems to be Gentian Violet

(c) OPISTORCHIS FELINEUS

Infestation by Omstorches felineus (superfamily of the Opistorchoiden),
trematode closely resembling the preceding one, also results m sumlar
mamfe tations and lesions This parasite 18 faurly comopohtan and well
known i Germany, Russia, Indo China, and the Phihppines

(p) FASCIOLOPSIS BUSKIL

Fascwolopsis bushe (superfamily of the Fascioloidea) re.embles the
Fascwola hepatica beeause of ats large <1ze (20 to 75 mm long by 8 to 20
mm wide and 05 to 3 mm thick), identical appearance of 1its eggs, its
cyele m the molluse (Planorbis Segmentina, Gyraulus) and the ency.t-
ment of 1ts metacercamae on aquatie plants It 15 a parasite which 15
frequently found m man and pig in China, Formosa, Indo China, Borneo,
Sumatra, S1am, and Bengal Dogs also scem to be susceptible to a certam
degree Man becomes nfected espeeially by consuming water nuts (Eho
chars fuberosa) on wiich metacercariae arc attached The worms fix
themselves on the walls of the duodenum and the jeyunum There they
cause writation ulcerations, and hemorrhage, even abscesses In heavy
nfestations towic symptoms edema of the fice, of the abdommnal walls
and lower hmbs can be observed Aseitis frequently develops ind death
can oceur as a result of the condition Prognosis 1s very serious in
advanced cases Treatment with Caprokol or hexylresoremnol (04 Gm
under 7 years, 1 G above 13 years) secms the easiest to bear and the
most efficacious (McCoy and Chu, 1937)

(E) CASTRODISCOIDES HOMINIS

Gastrodiscordes ( Gastrodiscus) homms (superfamly of the Paramphi-
tomatomdea) 1s farrly common m Assam and Cochin Chin The pig con-
stitutes the most. impeortant reservorr of the parasite This worm measures
from4 to 5 mm by 6 to 10 mm It 1s pyniform, the front part bemng comeal
and the back part dise <haped The eggs are 150 by 60 to 70 2 The cyele
has not been established yet Gastrodiscordes homums 1s locahzed 1n the
caceurn and the a cendmmg colon and can cause mucous diarrhea It 18
susceptible to tetrachlorethylene
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(¥) METAGONIMUS YOROGAWAI

Metagonmiasts 1s frequent i Japan, Ching, Sibern, and the Balkans
1t has also been reported 1n Spam Metagonumas yohogawar {~uperfamtly
Heterophyoidea) 1s a parasite of the small intestme It measures only 1to
3 mm by 04 to 075 mm, the ventral sucher being placed toward the
middle of the body The eggs measure from 25 to 30 by 151020 » The
muracidum does not free tself until after the ngestion of the egg by the
first mtermediate host, the molluse (Melama) The cercanac 1s lopho
cercal The second intermediate host 15 a fish Numerous fish eating
ammals, especially the pehican, serve as reservoirs, besides man The
symptoms are those of shght diarrhen Prognosis 1s fasorable

Tetrachlorethylene (see Ancylostomuasiz) constitutes an effieacious
treatment

(G) HETEROPHIE> HETEROI HAES

This small trematode (1t measures only 1 to 2 mm by 03 to 04 mm)
belongs to the superfamily of Heterophyodea Closely related to Wete
gomumus yohogauat, the eggs are not distinguishable and they also are to
be found in the small mtestme The symptoms, prognoss, and tretment
are also identical Heterophyasis 1s common i Egypt Foe have been di
covered n Japan, Korea, China, Formosa, and the Phulippines

(H)  WATSONIUS WATSONI

Thiy trematode has been found only onee 1n man (black from Mageria)
who died from profuse diarrhey The worms were very numerous on the
walls of the duodenum and jejunum The worm has been diseovered 1
several Astatic and African monheys Watsonius vatsom (superfamnly of
Paramphistomatoidea) 1s pyniform The oral sucher 15 buried 1 the lorei
most extremity of the body The ventral sucker is postertor Tt measure
from B 10 10 mm 1 tength by 4 to b mn m width and s from 4 tod ;n“l‘s
thick The eggs are large (120 to 130 p by 75 to 80 ) The “cem
unknown and the fection probably occurs by the ingestion of mel
cercanae encysted on aquatic plants

(1) VARIOUS FCHINOSTOMATOIDFA

E hndoensis 1t Celebe

Dchimnostoma locanum m the Philippines, « The cycle

Paryphostomum sufrariyfer i Assam are the hnown specie
of t'}sz first two trejmatodes 15 hnown The first mtermedlifc hff:ﬂi}’e‘:
molluse (Amsus Gyraulus), the second intermediate I\[OS )lsThe con
molluse (Vrviparus or Corbicula the latter being a brv 1 ‘ere Janceolate
sumption of raw molluses mfects man and dog The worms “30 to 1204
(25 to 65 mm long, by 1 mm wide) The eggs measure

by 60 to 70 x
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9 CESTODES

Most Cestodes of mn, parasitic during thewr <exual phase (Taema
Botrwcephalus), or in their larval phase ( Echinococcus, C'y>hicercus and
the very rare Coenurus), are cosmopolitan and we may refer to parasito
lome treatises

Hymenolep1s nana appears more frequently 1n hot countries, and 1t has
an mportant pathogeme role due to its eapacity for auto infection Its
oval eggs are easily recogmizable m excrements with their external shell
of 40 to 45 p diameter and mternal shell of 20 to 30 z, also by 1ts triple
pairs of embryome claws

Treatment emplovs Gentian Violet and hexylresorcinol

Acraml, a substance smmjar to atabrin, has been presernibed agamnst
Taenta A ngh do~e seems necessary

Cysticercosis 1s more prevalent m the tropics Usually unobtrustve, 1t
seems to provohe grave disorders only in certam localizations (bran
heart)

Sparganosis due to the piesence of Diphullobothrium lariae has been
observed m Japan, the Congo and Indo Chma Ocalir Sparganoss 1s
Irequent 1n ths last country



Chapter VI
SKIN DISEASES

1 LEPROSY*

DEFINITION A very chrome mfection caused by 3Mycobacterum leprae
or Hansen's bacnllus, localized prineipally on the skin and nerves The
disease hs thus a dermatologic and neurologie appearance m which some
times the one, sometimes the other predomnates It 1s transmtted by
contact

HISTORY

Although probably of very ancent ongin in Lgypt and the East lep 073 15 not
readily recogatzed in the records of the pre Christian ern The “Carath of the Bible
18 not eastly 1dentified Greek science which 1s the most accessible to us becatie of the
clearness of language and identical ways of thought does not appear to have
recogmzed this disease untl relatrvelv lite It probably did not spread to the
Mediterranean countrses until after the Roman campaigng m Asa and Fgypt In
fact 1t 13 onfy at the beginning of the Christian ert that we find the first 1ndisputable
desersption of what was then called (lephantiaws leproy alluding to other <up
diseases (Celse Atetee etc) Leprosy folfowed the expansion of the Romag Empire
westwards <ubsequently commerce, Saracen and Moor myasions and finally the
Crusades favoring the endemic From the tenth and elaventh ecentunes the endemit
had taken a great development and from the twelfth to fourteenth attuned s
climax Crvif and rehigious authorties became uneisy and 1olation was enfvwed”\‘“
numerous lepro arums (at least 42 m Belgium) Then the trde subuded and m“z
sisteenth century leprosy had practically disappeared from western Y urope ol
cause of this regression has been the subject of numerous i cussions  the Eﬂ;‘ o
1solation natursl selectiop the dicappearance of Jepers duriog the greab epy e:een
of pligue 1n the fourteenth century 1mprovement mn the standard of hiving have
ated It 15 stili however an unsolved problem

Infected mueh later and tor centunESphn\ 15 known extreme difficulty of E“S'e;‘;;
the countries of northern Europe were also the last to rid themselves ];f:;hell‘s::l: ol
which 1s only now being estermnated It was 1 Norway 10 1847 that an et
Boech defimtely de<eribed the disease ind 1t was also there that A Hanse oo
the bacillus (1871-1873) This fact agam gave first place to the “’m? tznenmtmmi
and 1.pired modern prophylaxie which was studied 1n A senes %ofumal expan
conferences (Berhn 1897 Bergen 1909 Strasbourg 1923 Caro 19382
s10m of the nimeternth century has given new ntere ¢ to the study of leproy

GEOGRAPHIC DISTRIBUTION
ounfries with progres ve

The disease 18 entirely cosmopalitan but 15 rare Im ¢ o bes en

hygiene In northern Europe leprosy 13 gradually dying out new ©

*Synomym Hansen’s disease French Lepre, German Lepra
266
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are (Scandinavian Pemnsula Baltic provinces) Russia 1s a center of minor mmpor
ance at least i Europe e tern and central Europe are practically exempt
although here and there new cases develop through contact with returmng colomals
v immigrants {London Pans etc) Southern Europe especially Spain and the
Balkans has & certasn endemicits  All of Ama 19 infected Countries hke India and
China are saxd each to have a milhon cases (2 per thousand) Afriea has 1n general
. still Ingher index of about or even over 10 per thousand (Nigena Congo) In
nddition the general ascrage in the e countries does not reveal local situations where
20 30 and 50 per thou and are noted North America 15 starcely affected
South America has an endemic 1index reaching fiom 1 to 3 per thousand
(Colombin Brazil) Argentina1 also an endemic focus of <ome mmportance Finally
Oceama 1s affected i all 1t tropied parts Queenslind 1s the only Australinn
province affected

In the Belglan Congo the forest regions (vearlv runfall at least 1600 mm) are
more affected than the dry regions of the =avannah

ETIOLOCY

The Mycobacterum leprae has the form of a small straight or shghtly
curved rod, varymg mn «1ze (15t06 ; by 02t0 03 pu) 1t resists the acad
alcohol test, a hittle less though than Koch’s bacillus, and 1s Gram positive,
nonmotile, nonspormng Stamng may be even or granulous Contrary to
the tubercle bacillus 1t has been nerther perfectly cultivated nor moculated
m ammals The latter fact prevents the venfication of cultures obtaned
by different experimenters which are sometimes of diphteroid appear-
nce, sometimes acid fast and chromogenic

Hangen’s baeillus 1s readily distinguished from Koch's bacillus by ats
location  skin and nerves (where the tubercle germ 1s rarely encountered),
and sometimes also by 1ts abundance mn these tissues where they are found
n heaps or “bundles of eigar” The formation mn glob1 15 special to
leprosy By this we mean spheric or cyhindnic aoid fast masses formed by
numerous baally agglomerated by amorphous matter to such an extent
that the individual bacilli are no longer discernble In certan cases
(expectoration for example) only the culturc or inoculation of anmimals
cenables us to distingwsh leprosy from tuberculosts which may ey 1dently
coexich

The leprosy bacillus resembles the Mycobacterum leprae murmm
(Stephansky s baeillus), the agent of rit leprosy, a common disease of
the wild rat inoculated 1n the white rat and hamster In the Malayan
Archipelago a nodular leprosy of the buffalo 1s found, caused by an acid-
fast baeillus (Lobel)

It must be remembered that on the shin, mn the nasil mueus, the audi-
tory canal, on the most diverse objects there are acid fast nonpathogenie

baeilh which may be a source of error in the course of microscopie
evaminations
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TRANSMISSION

The disease appears to be transmitted only from mun to man 1nd by
direct cont it Epidermologic obrery ations mide m diere loealized
centers {Istand of Oesel 1 the Baltse, Memel, otc ) shoy the slow progres
of the enden 1c, begintung with & keown case brought to obeeryation
Epdemiofogie 1y estigations made 1 all countmes show frequer.e of
contact as tne probable source of the discase The proof of contamon
resides also wm the rare positis e moculvtions, m particular 1 1o be noted

\‘? e,*?\&;ﬂ (‘?\‘

Fie 51
Tepea baoth scen 1n a srction of a leproma (coll Tropieat Tnstitute Antwerp)

v case observed by Marchous i Paris, a nonendemic region, ‘I:hmal"::
mterne was miccted during a bopsy made on a Jeper Very st miov.m
we the rather rare cases observed of lepers setthng m nonendemiec
tries (France, Great Britun) and contammating relatr est, ctht ahy
Although the contagion 15 considercd a proved fact, 1 w{ won 1
sy achieved It 18 certun aleo that the danger of hc ofnx‘:gbmlh are
the greater as the leper excretes more baeslls Casts Wit h :ﬂ by na o
weak or nob contagious Elmnation of baaith 15 made bc clxlhi;mm i
otal seeretions, m addition to the discharge of open aqh ht excoria
lessons No doubt the penctration of the baeillas utx]hzes odfnmh*- e,
tions and oceurs espe c1ndly m open pirts Common steh, py
may represent an entry
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Although the sperm may be bacilliferous the role of sexual relations
1> not considered as more important than common contact (rarity of
conjugal wnfcetion) There 15 no congenibul tranwplacentary transmission
(sometimes erroneously called hereditary) Ewperience shows that the
wolation of children as soon s poswble after birth saves them from the
disease On the other hand, the child 1s either bodily or socially very
sensitive and hike tuberculosis, leprosv 1s a family malady The adult 15
less susceptible and conjugal contagion 1s rare He may nevertheless be a
1etm ot contagion as the cxample ot numerous Luropeins becoming
mfected 1n tropical lands shows

We note sumetimes that <ome of these patients do not seem to have
been seriously exposed and we wonder whether certam persons even
adults re not especially sensttive In most countries more men than
women are ffected The part played by food as 2 favoring element 1s not
defimtely ¢stobhshed We may behieve however that everything that
weakens the organism favors the development of the germ wlhich also
applies to illncwses that weaken the patient The direet active part pliyed
by fish {poorly preserved) and certam vegetables (Coloeasc) has not been
proved

General hvgiene 15 an essential factor Experience shows thit leprosy 1s
uneoramaen m ervibized countries

Finally chimate seems to have an mfluence which however, his not
been made clear m the Congo, Sudan Nigena, Indin leprosy rages mn
regrons where the ramnfall 15 heavy (Rogers)

The hygienst distinguishes cases of open leprosy (exerction of bacilh)
wnd cases of closed leprosy The examination of nas i mucus 15 the surest
method of establishing the evcretion of bacill We shall <ee further on that
the great majority of cases of the lepromatous form belong to the first
category whule ca.es of neural leprosy are generally closed eqses It must
be borne m mind, however, that they may <ometumes al o excrete germs
m the eourse of bacillemia The demonstr won of thewr full harmlessness
would be very important, for 1 certain countries (1¢, the Congo) they
represent 80-90 per cent of the cases Bacteriologie and ¢pidemiologie
obsery ations tend to consider them of hittle danger

PATHOCENESIS

It 15 possible that certamn humans are refractory to the Han<en baeillus
The«c fortunate beings do not interest practieal medieine On the other
hand we sometimes observe eases called latent where the infection 1s con-
fined to the pre cnce of hacilli m the lymph nodes Here, however, we must
note that on aceount of the slow development of the disease sueh patients
should be under observation for years before the latenev be proved
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Besides, 10 Yeprosy W© cannot dispose of a reaction of sensihibity compa
yable t0 tubercuhiny and on ts account the study of 1ts Jatency 1 not €%
One deogree Tagher 10 the scale of seriousness are °es, {requent it certait
countries, 1t the Congo for examples called abortrve of noney olutné Her
we may e ¢ real symptoms (spots, for exampte) remaiming stationat
jor years OF even regressing spontaneously Quch cases scarcely demat

The true diseas 1ns Mith the form ealled nery ous OF peural (abbre
ation N) pauclb'\m“ar}, an PP § reast nt vahcntﬂ Here
ey clopmer f the fyacritus 3 ¢he shin 1 fumted, 870 g An eRCTE
cellular yeaction (spots) he g see ble to defend

ho nerse
themselves and are 1t aded by the germ, which finally reaches the neres

The cellular renction 10 he nerves (mt tataal newnt ds to unde
mable i\mct\mf\\ disorders whieh constitute {he scriou® £ ths forh
jormerly ¥ ctly ealled culoanest Tes y B antigen
compose dead pactena OV acted from eprom pthnb
react duemg P lu (positne Jepromd reactH They 976
1ihe DOTIY 1 oen, B ¢ or &€ hyperer { nstolog®
reaction; €5 ceially W™ the shans often ¥ a tubcrcu\mxs appe'\ﬂntc

ep\the\m and L ghans ells)s aally without caseation

Contrary the ucibacliary form, he mu\hbau\\'uy forth
\GY called {eprom ous, on ¢ ou § the ¢ tence 10 these €<E
nodules of cproma: (abbret 1ation Here pent’s esictanc®
weah Teste by lepro pe {requd tly T o ey (aner®®
and the bacter’ muttiplV and reach mber s 1 attuned 12 any
other micrody fect10 nuity of cterie the neghber
yng, TOUEOW® branes (nose, € tc) and the eated ‘orgfg
(tesuc\ea, frver, SP n) ar 4 The ner affected 2 "m
react oLy ter and with the © ary 9 t epr S’“e‘:‘m
(s 28 © p or mied 1epro~Y Hrev 128! ) &\omct i
certain P& sents find 1y acquir ot Tesistar he <18 \
themseltes complete of the c¥ cous mice 1om etam O )
nervous henomend hiese 81C T e re 18 % ° ';‘\\e
contrast be n mntense cutaneow™ ection & us S pt 0 " et
appearan e Jatte ordinar follow t }.\‘
1 the cutancous 1es10’ t showt d contraty ’ e
oceur and 8% fient ™Y oW pactert® 00 note

\'Om\

¢ &t nets
* Postive reactions have bee? noted OB wmcm,s mn nonendcml
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panted by few general toxi-mfectious phenomena The patient goes about
for years, capable of strenuous physical effort Slowly, however, hus health
changes and his hife 1s m danger especially n the L form We observe
m the course of this slow evolution, reactionary phases, some-
times general with tox1 infectious <3 ndromes, sometimes local with swell-
g of cutaneous lesions or exacerbation of neuritic phenomena Further
on we shall agam speak of these “leprous reactions ”

PATHOI 0GY

Hansen s baallus 15 3 paiasite of rells Tt mny be con idered as o parasite of the
reticulo endothehial sy tem ~ensu lato (ncluding the fibroeytes and vascular endo
thelum) The orgamsm reacts by 2 peufic granuloma 1n which ntervene simulta-
neously 1nfiltrative and prolferative cellular elements the latter predominating
Amaong the former we must note the almost complete ab ence of polynuclear cells
Cellular reaction appears 1n three principal forms most esily observed 1n the shan
but als0 m the nerves the viscera ete

1 Infiliration composed of small cells Jymphociies mall hy ticcytes plasmo-
cvtes often spread along the viscular nervous dermic plexus The bacill are at
timcs rare at others plentiful The fic t eventualitv 18 seen m inciplent or quiescent
N le 10ms the second 1n 1nexpient lep omatous lesions The body reaction 15 u ually
normergic (lepromin te t) *

2 Tuberculoid granuloma made up of typical epithelod cells of gant cells of the
Langhans type of lvmphoeytes and other mall cells often 1n small numbers (this 1z
the reason for the lght chromophilia of the mfiltration) The baelle are slmo t
always rare These imfiltrations are seen 1n the rased active neural macules rarely
11 the nerves which may 1 th: ca e show caseation The lepromine te t often shows
hyperergia

3 Le 1 J; ternized by abund: of Virchow cells {(foamvy
cells Schaumzellen) with spongy eytopla m and by the presence of many bacill
The leprous cell does not differ greatly from the epithelod cell a large cell contain
g one or more rarelv scveral vesicular nucler with a vacuolated cytoplasm These
vacuoles contain a ipoidie and soudanophilic substance

The lepromin te t 15 w ually negative

‘The leprous infiltration have a very feeble tendency to ca eation but may develop

* Leproman test Matsuda fcst A bacllary emulsion estracted from lepromas and
sterilized after one hour of boiling has been u ed i intradermal mjections of 01 ce
There 13 an immediate and delayed reaction (from one to three wechs) with the
following re pon.es

Immedite Delay ed
Lepromatous - -
erious -+ -+
Tuberculoid ++ ++
Normal subjeets (nonendennc - 4 (50 per cent
TegIONS) of the caces)
Tubereulo 13 + -

L and N subjects ometimes react abnormlly This fact would have a_igmificance
for the progno 13 Punfied filtrate have been used without much benefit The delaved
action 1s the mo t valuable Becau e of 1ts nodular character it 1s easy to read mn
dark colored subjects In central Afriea the majonty of the subjects have o delayed
Positine reaction



272 DISEASES OF THE WARM CLIMATES

1 sclerosis In the nerves the fibers are put out of action 1n the beginmng by the
density of the mfiltration later by the sclerosss which finally transforms enbre
bundles of nerve fibers mto fibrous bloes

In cases of neural leprosy we note an nfiliration of small round cells and le 1on3
of fibers demyelimzation fatty soudanophilic degeneration In old cases selero 1s
predominates The baaill are more easly <een than mn the skan

Tuberculowd structures may also be observed In lepromatous cases the nerves are
seroushy attacked by the bacilli sometimes with lLittle histologie reaction (and hy this
fact there are few chinieal phenoment) sometimes by true leproma nd lter by
sclerowis

BIOCHLMISTRY

A pronounced disturbance of the protemn balance of the plisma 1
observed 1n serious leprosy, especrally the lepromatous The total amount
ot protem 1s mereased and more especially so the globulines The serme
globuline quotient tends toward umity A series of aspecific plasmatic
reactions are therefore used whose value 1s prognostie rather than diag
nostie

A relatnely high number of false reactions of Bordet W assermann al-0
seem to follow American serologists who studied the question m 1936
estimate these errors at 50 per cent In the Congo the frequency of yans
m the antecedents makes 1t difficult to appreciate this fact The hema
tology 1s normal, or without characteristics In resistant subjects the N
form shows ly mphocytosis, which 1s absent m the nodulary form

S MPTOMATOLOGY

The period of mcubation 1s estunated at about two to three years hut
may be much longer Often leprosy contracted during infancy appears 3
adolescence

Prodromes All hinds of prodromes, general and local, hwe l;)ee;:
described It s not easy to know which among them are leprous and » zuf»f
belon,, to intercurrent illnesses eventually favoring the deveclopmen
leprosy

Furst Symptoms There 1s no primary leston with 1ts an oraly
or serologic characteristics as m syphilis or tuberculosts But na .,
there 1s a first lesion or a first symptom and 1ts appearance w?nc:om“
quently, and especially 1n Central Africa, one or sev eral macul e:m ot
tute the first sign One smngle macule may remam as such for yers
m this case 1t 15 nones olutive leprosy

Various writers of the Far Fast have described, espe
small, hazy, rultiple spots whose chmeal and bacterio
difficult Here the history (contact) or the evolution w1
cions These cases may easily become lepromatous, children o
mfected (Chiyuto, Cochrane) A begmning of neurttis 1>

atomo chmeal

cially 1 children,
logic diagno 1» 1>
Il confirm <u P!
being eriott Iy
posible
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anesthesia, with consecutive burns, ete Sometimes the most perpheral
fibers only are affected and partial paralysis of the face, for example
(Wayson), or very light anesthesia in places may follow An onset by
lepromatous bacilliferous mnfiltrations 1s also poesible

Sticker s old theory of an endonasal begmning 15 no longer considered
s corresponding to current facts

Perod of actwe wmfection The neural and the lepromatous forms should
be considered separately It seems to us that we siy too easily thit all
forms of leprosy arc mrxed If we mean by this that m each ease lesions are
found on the shin and others on the nerves, we agree But we have msisted
suffictently on the fact that the difference between the two forms 1s quite
another matter bacterologically (<careity or abundance of baalh),
hastologically (tuberculord or lepromatous mfiltrations) , immunologieally
(reaction positive or megative to lepromine), even prognosticuly (slight
or real “quoad vitam” danger) No doubt we can sec an N case becoming
L, but 1n many cases this does not occur the patient, who owing to con
stitutional or acquired dispositions 13 N will remam so all s hie Tt
scems to us that there 1s a greater difference between N and L Icpers than
between 4 tuberculous case of first infection with 1ts tendency to general
dissernination and its affected lymph nodes and a ease of tuberculosis of
the lungs 1n an adult with its isence of giandular extension and 1its par
tienlarly local progress AstoIl N cases they are always L cases

Neural Leprosy

Neural maculo anesthetie, maculo nervous, N The two essential symp
toms are spots plus nerve troubles

Neural macules Thev are erythematopigmentary the divcoloration
being, 1n the colored race always a depigmentation (coppery appearance)
In the white race the skin 1s red, browmsh red sometimes entirely white
(vitiigo gravior) The macules are sometimes flat (simple ncural spots
Ns), sometimes nfiltrated ra1 ed (tuberculod spots NT or Nt, major
or minor tuberculoid according to whether the swelling s total or, on the
contrary compo ed of small papulous elements) The tendeney to radial
cxtension 1s notable the center po «ibly resuming a normal appearance
(cremated element) The number varies from onc to many The 1rregular
localization affects the extenston surface of the hmbs (back, buttocks,
thighs, arms), frequently the face scldom the <oles of the fect and the
pilms, very rarely the scalp These spots often show nerous disorders
(n) <uperfie1al anesthes1y (rare 1 the Congo), (b) thermo analgewn,
(¢) amdro e (70 per cent of the case~}, (d) meomplete reaction to hista-
mine, lack of extensne erythema, (e) sometimes falling out of hiur and



274 DISEASES OP THE WARM CLIMATES

down, (f) thichentng of local nerve fibers (very rire in the Congo) The
bacteralogie examination 1s fechbly positnie or negatne

Neurttic symptoms  Here 1t 15 2 queshon of neurihis of the ymportant
nery es, most frequently of ascondent orgin The reaction to the presence
of bacill 1s at first mfiltrative, Inter fibrows The result 1 & progresne

Fra 57 Lerssa
1, form with macules on the torse snd infiliration ® lt&] :‘ml( nedules
(Courtr y Dr L P Ssuders, Indisch Instituut Amstends

on the face

ity MY
change 1t the funchions of the pertpheral nerve Sbers T::Z n::‘:el). i’
result 10 regular or nodulary thichemngs of the nene{s ctu'unal Py
abscesses of the nerves It 1s espeerilly recognizable b}, uns o om0
Sensibility  Subjeetrvely, paresthesias and neur'; g,mourbc of reachon
served The latter may be very painful cspeaially tS\e cquhiy " fected
when the nerve 1s strangled m its osteofibrous sheath Sens
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1n various ways (touch pain, heat) and the patient often burns himeelf
The area of anesthesia 16 of varied extension ¢longated according to the
distribution of the nerves, 1t 1s especially distil, and ends by affecting
almost all the extremities, rarely gomng abosve the elbow or knee Senst
tveness to pressure and muscular sensation are rarely affected

Fic 53 Lrera
‘Tubereuloid Macules Congo (coll Tropical Institut  Antwerp)

Trophic Dworders Vasomotor symptoms evanosis and elalls are
frequent The dry, heratinous shin often <hows blisters, sometimes super-
fieial, sometunes deep (1azarme leprosy) They are frequentls located on
the elbow and knee (parchment hke scars)

Uleers arc common, facihtnted by traumninms {espeeially of the feet)
wnd wsuming particularly the appearance of “mal perforant ’

The bones and the articulations are the seat of the process of resorption
Wiutlows and superadded abscesses ager i ate the case and end m muti-
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Iations or eroterre lesions which finally transform the imbs mto stumps

AMotor Disorders 'The muscles of the lunbs are atrophied The atrophy
of the thenar and hypothenar eminences follows, also that of the mter
osseous muscles of the fingers (claw hands), droppmg foot (leston of the
external pophteal nerve), md facaal paralysis with lagothalmin and
chnges of the cornca, anomahes of the faerl muscular structure wnd of
the hips (epiphora, salv ation, “antonine leprosy ”)

Tie 53 Tuns the fasr
I form with macules on the tor o and imfiltration with sm1ll nodule on
Antwerp)

Lepromatous Leprosy

U

On the shin we may obserie (1) acules, often small 'llnﬂli n;z:s:nmé
congestive, with poorly outhined edges of reddish brow!f\‘:roqt“;m e
brown on vitropression (i white people), Jocabzed 10 {!) Dzﬂus‘e’d .
bling the macules but with more distmet mfiltrations { olored F1¢e
trations, W whch the sliay shan, moder itcly thich, mfx},i lthc o ings 0
attract ittle attention In other eascs the evagger wion 01 e fien gacs
the shin 1s aceentuited After congestnne penods, the r‘(2~0 ;:tdn )cht]nmh)
to the shin an appearince of crushed tissue p‘\pw1 I:\w o ore rarely
(e} Nodules or lepromas solid nodules, ancsthess, der
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hypo dermie, sessile, more rarely pedunculated, of brown or violet ti
clear skins, almost normal 1n blacks They are found especrally on
face (edge of ears), on the wrsts and back of hands, on the buttocks
Combined w1th nfiltrations, the nodules give the so ealled leonine apy
ance of the face Alopecia of the eye-brons 1s common, though wit
exception of Japan, that of the scalp 1s rare (@) Ulcers without che
teristics, either traumatie, or neuritie, or more seldom following melti
the infiltration

On the nose we obseryve quite regularly ulcerous scabous rhinitis c
sng the perforation of the cartilages and collapse of the tip

5 Lrer
T e1¢ from the Congo (ol Tmpxcul In mute Auntwerp)

In ths mouth nodules of the palate and the tongue are commor
the pharynx and the laryny leprous mfectron sometimes spreads tc
trachea The larynx 1s often affceted causng hoar eness and erisc
steno~is (very rarc in the Congo)

The eye  Conjunctival heratitis and antss are ob wrved following
nvasion of the fice

In the 1iscera Though the visecra may show leprous infilirations
baeillemin) only the testicles show a recogmzable arclutis and noduls
followed by <clerosts Azoo permua and gynecomstia are obseryed

Tu the nerves  Sometumes much Iter and sometimes mth an app

A 1 rnt m1vieamd o mesd o mrtrre conerr 1o e
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where survival rarely exceeds 10 years The prognous of N T cases 1s
favorable, nevertheless, here and there they develop mutilations and quite
exceptionally turn to the I form The reactions to lepromun and to blood
sedimentation are of real prognostic value the first in the long run the
second 1 following the evolution of the dicease from week to week Death
often occurs through intercurrent ilneses (tuberculosis pneumonia, m-
fected wounds, nephritis or amyloid degeneration) Stenosis of the larynx
may necessitate tracheotomy Relap es after apparent cures are frequent

Fre 87 Terps
Claw hands re orption and atrophy of the mu cles (comtey Dr T I Snydas
\mstetdam)

DIAGNOSIS

The dhagnoss of the T form 1s made easy by the abundince of breillr
C hnical confusion with 4 series of nodulir dermatites 1s possible even m
true lepromatous cases but the distribution of the cruption 15 often
typieal {ears) The diftused lepromatous form may be really difficult to
suspect 1n blacks where the color of the <hin does not eaxily show 1t
These patients constitute a heilth problem 1n the course of rapid examm
nation made during a eensu~ of population The wisest course 1s to hecp
feprosy and 1ts atypical forms m mind and to make bactertologic exami
mitions in doubtful cases

Diagnosis of the N form m+y be erther very casv or very difficult The
former case 1s indicated by the association of spots and neuritis, which
cannot eause gonfusion Isolated spots may be confused with psorasis,
(rare m colored patients ~quamous and particularly localized on elbows,
hnees and <ealp), with mycous (more vesreular and squamous and ty preal
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under microscopie exummation}, with certam tardy maeules of syphiba
or yaws (history of the pitient, serte reactions, trial treatment}
Vitshgo (leucodernuy) can hardlhy be mistahen Instory, ebsence of
senstive signs, extreme depigmontation
A spot cannot be eilled leprous excepting with certun signs (1) anes
thestat or amdrosts (2) thichentd cuiineous nerves, and {3) bacilh foynd
m the shan, the nasal mucosa and the glands The dingnosis of cases which
are neuritic only may be difficutt also It 15 pocsible to confuse them with
syrmgomyelia but the latter shows rwitcular anesthesia and pyramsdsl
signs, some cyphoceoltosss, and has newther sxelhng nor bacilh of the
nertes Raynaud s disense shows sphaeclus but no anesthesta
Bernhard’s syndrome, neuritis of the outer femoral nerve, has only
loeahized <ensyrve signs (outer surface of the thigh) and 1 resolutive
Research for anesthestia  This 15 best made by blmdfolding the patient
and then toaching differcnt parts of lus body, wath a but of eotfon, which
he must indicate correctly with lus fingers ¥ Thus, superfiesal anesthesin
to hght contact may be found Thermoantsthesta 1s found by companng
2 test tubes contamming rold and moderately hot water Analgesias evaly
ated by comparmg 2 pin pricks i healthy and m suspected parts
Amdroms 15 shonwn by huomg the pabrent mahe a physwcal cffort after
Laving brushed the spot and surroundmng shin with tincture of sodine
After the exereise sprinkle the entire part with starch  the amdrotic spot
remams white, the healthy shin showing a reaction to starch idide
(blnck) We can also give miradermie injections of prlogupine of 1 per
cent (01 cct n healthy and in suspected ehin, uang the same starch
test Histamne may also be used on farr shanped patunts put a drop of
solution, 1 per thousand, on the shim pricking lightly, nithout blecding
Remove the drop after 4 moment The crythematic extenston noted after
fifteen to thirty sueonds 1s madc only 1 normally muervate skhin
Bagterwlogic Diagnosts It 15 necessary to look for the pacitlus In L
eases the finding 15 Always strongly positne, often with pichets or globt
of bacslh On the contrary, m N cases, the recearch s often negatne, of
ihe bacilli observed are so rore that the observer as mot very certam
(posstble confusion with nonpathogeme skan baaih, e, baeille left "‘;
the sk, wnsufiicient cle mung of shides) We reducc the Iatter cauists Od
error by ohserving the following pree whions m N eases (1) well ¢ e%ar:.nr
metruments reserved for N cases, (2) new <hdes or at Jeast sore kU t dgr
& day 1n chromo sulfuric soluton, (3) earclul cleamng of the skin ‘x;m
these conditions we do not enceed 1 N cases 30~40 per cent of pot

tton
*The feet of natni s hasing horny soles must he touched with a paper spidl o
being too hpht
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exammations and these are still very shightly so We shall conaider the
microseopic examination of these patients more revealing as to the form
of the disease than to the disease it<elf Note the number of baaillt m 50
microscopie fields (immersion) Research 1s undertahen after Zielh~
Neelsen staimng

1 TIn the sk, after mewsion (superfieial) and scrapmg of the derm
(the active area of the spots lobes of ears, forehead, heilthy skin)

2 In removed nasal mucosa

3 Innasal mucus by swab {of great public health sigmficance)

4 TIn the lymph by puncture of the Iymph nodes

5 In a thichened nerve (neiston, longitudinal seraping)

6 In the centrifuged blood, bone marrow, Iiver (none of these m
great use)

Hstologic Dhagnosts  May be useful A distinct tuberculoid structure
will help to strengthen the diagnosis The lepromatous structure 1s pa
thognomonie but the bacteriologic examination suffices

Serology has, up to the present, been of httle use The Bordet-Wasser~
mann, independently from sy philis and yaws, 1s often positive

CLASSIFICATION

Quantitative We often mention L or N, 1 2 3, according to the total
seriousness of the symptoms

Qualitative unth associated quantitabive wmdication (1 2-3) N cases
are drvided into

Ns (neural with simple flat macules) 12 3

Na (nervous anesthetic or acroterie) 1-2 3

NT (nervous tuberculord with fully raised macules) 12 3
Nt (nervous tuberculoid with micropapulous macules) 1-2 3

We sometimes use the natation N B 4 for neural cases with more
bacill: than 1 usual for N cases, and which appear to us to be developing
mto L cases 1. cases ire sufficiently described by the quantitative men
tion 1 2 3, according to the spreading of the le.ions We may, however,
classify them as

L, typrcal lepromatous

Ld, diffused lepromatous wathout true lepromas

Im,lepromatous macular

T cases with neuntic symptoms are marhed LN ar better, I -Na,
16,L 3Na 1or, 2Na 3, ete For example

Ns 3-Na 1 numerous spots, light anesthesta of the extremitres
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Ns 2-Na 3 macules and developed acroterie lestons
Na 1 anesthesia of the extremtres, no macules
Na 3 acrotene lusions, no macyles *

TREATMENT

Leprosy 18 o chronie affection where the general treatment 3 vers
waportant  fresh air, exerciwe, good fond, vitamuns, ealeitherapy, cleanh
ness and hygiene of the shin, mcluding the use of chaulmoogra unguent,
care of the teeth and the mouth The mamtenance of the psyehie balance
is of prime 1mportance md with this m mind an occupation s the best
distraction The treatment of mtcreurrent rilnesces, worms, malama,
syphilis 15 also necessary

Specific Treatment The only product hoing withstood experiments
was, until quite recently, chaulmoogrs ol More recently, fawhy proms
mg tryils made with different sulfones have been des cloped

il of Chavlbmaoogra  Its esters and soips

1 Pharmacognosss It 1s an oil of various tropieal Flacourtireea of
witch the most mmportwnt commcretally are Hydnocarpus laurifoha
{wrghtiana) and Hydnocarpus enthelmintica both from the Far Ea ¢ but
gronn m Africa Tocal rusourecs myy be represented by Caloneoba m
Africa, Carpotroche 1n Ameriey These glycertdes of “suigenerss” erdor
have a fusion pomnt of 22 to 25 C, an 10dme index of about 100, and more
eharactensstienlly 1 strong rotaiory poner to the rght on polanzed hght
{ap #50° ~60°) Chemerlly they ire composed of glycerin and vanous
fatty acids, <ome ordinary, others characterized by 1 puntenshe eycle
of 5 atoms of carbon with one ursaturated hink and an 15y mmetnie atom
Hydnocarpie and chaulmoogrie cid amount to 150 Gm per kg of aif

Strictly fresh oils must be used and ther amdity must reman beween
180 and 3 ce of N20OH N/10 per G of ol

2 Pharmacodynamics The oils reritate the digestne tube and often
the tissues Therr toviaty 1s weak, mn strong doses there are lesions of the
Jadneys, hver, blood The soaps are more toste by way of the vems

* Recently South imeriewn leprologists bave proposed a clasification m the thren
following forms

Baelh Lep omn Test Histology Fiolution
s Gevere
1 Lepromatous At - 1 irchot s cel e
to 4 Tuberculowd eelly Mk
L:; :{.:(}::!cﬁ“clmd i i::: 4—4" or —~ Nothing speaic Toward T or T

sgent stage taked
In fact _there 1s Ittle difference The tubercutord fm)—:cn:(rra‘ ‘tc}txsrgu‘;? §§mman ¢ o

t (fatty ning of the macules mstoleg e
;‘:n?;:rxjm%n}or:f\clnalchhnt 15 among thnco[mpmmvth;t the meurtes dc"l‘dmm 4
clasafication in N and L seems to u¢ 7y Nothing
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Launoy considers the dose of mixed soaps lmited to 1 mg for 20 Gm
wetght 1n mice (intravenous), while the ol 1s tolerated at the rate of 50
mg (s<ubcutaneous) Local resorption 1s slow and the treatment may ac-
cumulate fats with active acids 1 the wmmal

3 Experiment] theripeutics The effect on rat leprosy 1s rather
weak Chauliroogra substances mnlubit the growth of hoch’s baeillus
Most probablv the pentenyhic eyeles g1ve these oils their special activity

4 Human therapeutics The o1l seems superior to the esters and 1s
certamly so to the soaps This 18 1 regard to a treatment continued for
months, often years, with oceasionally two to three weehs’ rest Injections
are made 1n the muscles rarely under the <han (using product of shght
wntation, 05 ce per arca), oftener m the derma of lesions or n healthy
sk The dosage begins with 1 cc and reaches 4 5 6 ce once or twice a
week with one mtramuscular and one mtradermal area (Inject 01 ec
ten, twenty, or thirty times at five to ten mm <pices The treated area
recerves no further treatment for one month )

Injections 1n the veins are hittle used (emulsions of o1} The mtradermic
<ecem the best Here alvo we need products causing hittle wrritation other
wise we observe small eschars After one to three years the patient wall
have reccived 1 to 2 liters of the product

Result Taght cases are frequently cheched (N cases) Moderate L
cases may mmprove but rarely be curcd Anglo baxon observers seem more
optumistie than we, perhaps because they often work m closed establish-
ments and can assure a more regular treatment Serous L cases improte
a little, ordinanly remaming bacillary The proplylactic action (sup-
pression of the germ) 1s not to be counted upon A too brutal treatment
may facilitate the appearance of “leprous reactions ' This dictates an
abstention and a prudent rencwal of the treatment after the end of the
reaction

Sulfones 'The folloning have becn used with quite favorable results
The still recent cxperiments do not allow us to adii-e 1 definite posclogy

{a) Promme Sodwm p p drammodiphenyisuifone R didextrose
sulfonate 1s grien in doses of 2 to 5 Gm 1 daily intrasenous mjections
<1¢ days of the week The treatment lasts several months with one day
of rest, and 1 longer rest (two weeks) after four months A careful exam-
mation of the patients 18 necessary and 1 particular 4 blood analysis
every fifteen days Watch the hdneys Notable improvements probably
cures are related The danger 1s always m regard to the blood Under 4
nmilhon red globule~ 1ron must be gnen and eventuatly gastrohepatic
extracts Phenomena of sensitization may be combated by de ensitization
beginming with 100 mg of the product mn the vems and mereasing pro
gressively
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Pste and Gemar (1946) gnve 5 Gm a dw mtras enously during 21 con
seeutrve days Jollowed by« week’s rest The treatment 15 contmued for
more than four years

(b) Promizole 2 4 dimino 5 thinzolyl-pheny Isulfone 1 given by the
mouth 1 doses v wving from 6, 10 and cven 16 Gm We begin with 4 Gm
and merease progressnvely Laghty per cent of the chimmation 15 made by
the urine which may become reddish Intoxicstion 1o less than by Promune,
but the hidnevs must be watched ( ubummn, blood, erystabs), as wodl as
the shin and the blood The treatment lasts months with one day of reut
weehly

{c) Dwzone Insodmm formaldehvde sulfoxylate-diammno diphenyl
sulfone 13 grven m doses of 330 mg to 1 Gm for s\ months and more
General remarhs as for other sulfones

Special Treatments

Nose If there irc scabs wd baeitli  weak alkihine douches of the
nose, then a swab of diuted hydrogen peroxide and an ntisephic spryy
mg Promme unguent

Eyes Atropme 1n cises of mritis (exeept where there is 1 tendency to
glaucoma, or better, collyrium of <copolamine

Ulcers  Complete rest, surgical tricatment of <equestra, amputation
Infiltration of ehaulmoogr: ol along the neres

Lepromes Carbonic snow

Spots  Intradermic trevtment with chaulmoogra oil, or esters

Leprous reachion Diet of fever pattents Fmebie of potassum m small
doses (20-40 mg per diy, mtrwenaus, repeated ten fo twenty times)
Calennm

Stenosts of the larynx  Ciletum wiravenously  Pulverizations of

wdrenlme Trachcotomy of necess iy

PROPHII AXIS

When once the contagion by dircet contact, howeser hmited and the
wesk sterihzmg power of therpeutics are recoguized, 1solation appears
as the only real resource Thus 1olation must have an vien e<pectilly, 2
not exclusively, the L cases with numerous bacills that 1, easts of open
lepross It may happen, howeser, that N Jepers are fectious at certaln
moments The chief concern 3s to protect healthy clnldren and to separate
them from their eich parents Isolation wust be voluntary  the feper
not gmlty and is less dangerous than a tuberculous subject Oblhgatory
1solation leads to cvasion and concealment of the sick

Isolation mav be

1 Indwndual, the patient having lus ovn house or at Jeast room, b
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table utcnsils, his hnen ete Theoretically possible this system 1s netther
very practical, nor very agreeable in view of the difficulty of mamtuning
social relations It has been efficactous m emvilized countries with com-
prehensive paticnts

2 In closed establishmments often separating the sexes On 2 volun-
tary basis these establishments can exist and there are numerous examples
m India, Cgypt, Nigerta US A, ete Their drawback 15 their great cost
1if we wish to issure the patients a sufficient standard of linving The
establishment tries, however, to be welf supporting, thanks to various
agricultural and industrial activities

3 Insolated agricultural villages & practical system mn primtive
and agnicultural countries (Conge Nigeria} In the Congo lepers live
without separating the sexes 1n villages of native tv pe and as self support-
1ng as possible Isolation 1s evidently less perfect but the <ystem 1s cheap
and assures the patient an almost normal lot Medieal treatment must be
given Infant asylums must be provided for the 1volation of healthy
children The application assumes a farly strong endemie Otherwise the
lepers must be grouped i places distant from therr native villages and
the 1solation resembles then the one cited i (2) above Three to four
hundred lepers to a village appear to be a good average Arable lands
must be at their disposal Hospices or hospitals annexed to the village
must be provided for the mncurables and for cases of mtercurrent 1llness

Education [his aims at spreading correct ideas of the disease nerther
carelessness nor exaggerated fears, 1deas concerming infection, probable
manner of transmission, special susceptibility of ehildren advice for
1wolation and treatment, precautionary measurcs etc

Itinerant treatment 1s sufficient for hght cases It 1s part of the educa
twn and cnsures a 1 nowledge of all cases It 15 both general and specific

Census In the Congo, a census 1s made sy stematically m certain areis
with elassification of the entire population Doubtful eases are reviewcd
every six months, light cases are grien 1timerant trentment, serious eases
are 1solated When there 15 no methodieal census, the opening of derma
tologic clintes brings forth the cases

Patients whao <how no chinical or bacteriologic signs during two consecu
trve years are paroled and re examined every s months for three more
years

2 MYCOSES

W ¢ shall adopt an anatomo chuieal elassification, but for all dermato ey
not speaifically tropical we refer the reader to dermatologic trentises

The ehinmieal diagnosis of epidermomyeoses (tinea cczema margin itum
ervthrasma, cireinated herpes, versicolor pityna 1s) 13 usually easy, and
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would be assisted by classic examimnation with potash {sce further) or
with chlorallactophenol The diagnosis of mycoses of the extremties of
dysidrosie, eczematiform or heratosic aspect, may be chmeally difficult
Microscopic ~xamination 1» a necessity  he ony chomycoses will also be
diagnosed with the microscope

Myecosic folliculites (Kerion, Sycosis) lead to confusion with microbual
manifestations Here agun microscopic exammnation will be the dearding
factor As for deep dermic lesions, of nodular, verrucous or ulcerous
character, these nught resemble syphilids, pianids, tuberculosss, lersh
mamasis, etc Visceral lestons simulate tuberculosis and other nfection

All these factors must induce the practitioner in the warm ¢limates to
have recourse frequently to elementary mycologie examination This can
be done m fresh preparations without otler contrivance (not too thich
pus) but generally 1t 15 better to clear up with caustic potash (1040 per
cent), and shghtly warmed between shde and cover<lip (squama, hair,
ete ) (see Appendix C)

With expceetoration, beswdes fresh examination, o Gram and a Ziehl
Neelsen are also advisable

Cultures and guinea pig mnoculation can eventually be requested at the
laboratory

(A) EPIDERMIC M1COSIS

(a) Tinea caprtis (Tonsurans) Ring worm

Infection of hair sheath pecubar to children and diappearing af
puberty The fungi i question are Microsporon or Trchophyton, tie
former ectothrz, the latter endothrr, they sre cosmopohian affections,
farrly common 1n the tropics According to Keyzer, m Indoneoy
European children or bhalf-castes only are attached The conditzon 18
charactericed by opecias m patches, wath broken and spht hair, epider
mic desquamation and a chrome nonsuppurative evolution Exammation
of haurs, after clearing with a solution of caustic potash at 40 per cent,
chows mycehums which fixes the dagnosis with other har destroving
dermatoses {alopeeia, peoriass, folheuhitis, second ary sy phalls, etc;

Favus (Tuwnea favosa) caused bv Trichophyton { Achorion) schoenlem
prinepally attacks the sealp, penetrates the epderm more deeply,l ‘elr::lt
nating with <cars and permanent baldness There 15 not the <hghl
tendency to spontaneous cure at puberty

Diagnosts 1s based on the existence of eprdermie geabs of coneat enme
(scutula), on the particular mousy smell which may be absent some!

on mieroscopic examination

anzlbf\ina;l'fnea glabrosa " Glabrous skan ring worm Ciremated herpes 1ing

worm

form
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The disease 15 caused by different Trichophyton and Microsporon,
giving erythematosquamous and vesiculous lesions with marked tendency
to radiary extension Sometimes pruritus exists Diagnosis must distin
gwsh from psoriasts {more squamous), ~eborrheie dermatitis, syphihids,
leprids, but 15 based on rapid radiary extension, the vesiculous aspect of
edges and the discovery of the fungus

Pytinasis versicolor (tropical variety) Twnea flava

This affection deserves to be pointed out because of 1its extraordinary
frequence 1n several tropical populations In the Congo 1t 1s quas: general
and known under various natrve names (loto, dioto, lobik) Natives
rarely ash for medical treatment which 1s not easy in any case

The affection 1s characterized by buff colured cquamose spots, often
forming enormous patches, especially localized on the neck and intermam-
miullary triangle, the torso and face

The mtensity of infestation 1s more marked than i Rurope Apart from
ths, prognosis 13 quite mild and the clinieally ~imple diagno<ts may be
confirmed with the microscope by the discovery (with caustic potash} of
round clements associated with mycelum (Malassezia furfur)

Tweq umbricata, Tohelau

This s specifically a tropical disease (mamly Far East and Paafic)
caused by diverse Trmchophyton concentricum The marked squamous
lesions often have a geometric concentric appearance Extremely chronie
evolution, often very extensive, grving a more or less 1chthyotie aspect

Prognosis 1s very serious given the resistance to treatment Generally,
diagnosis 1s clinteally easy because of the coneentric aspect of lesions

Treatment which 15 difficult utihzes the various fungieides chrysaro-
bine, sulphur and saheyhic acid, benzotc and salieylic acids

Tnea cruris

Margmnal eczema of Hebra, dhobie 1tch*, athlcte’s foot, Hong Kong
foot, ete

Affection prineipally caused by Epidermophyton floccosum and more
frequently observed m the tropics

Lewions differ only shehtly from those of ciremnated herpes but attack
particularly the gemito crural region or sometimes the armpits Prumtis
i variable Ixtension, clear margination helps the diagnosis, which 1s
determined by laboratory examination

Treatment 1f the cnse 1s acute and citremely erythematous loeal

—_—
*Itch of the dhobies washermen (Indin)
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bathing with permanganate at 1/4,000 followed by gentian violet at {
per eent in 20 per eent alvohol, followed up by antiseptic pow ders {salicy~
Inted tale, oudr of zme) Milder cases would be treated with 1odated
lcobol at 1 per cent, or tmeture of Castellwm {fuchsme 1 per cent
phemcatcd water) at 2 per cent, resorcmted at 5 per cent or Whitfeld's
pommade saheyhe aesd at 6 per cent and benzoe acid at 12 per cent,
tolloved by antiseptic powdering proportionate salievlated tale or tale
with caleium proportionate at 15 per cent, et sterilization of clothes

On the foot, less frequently on the hands, the affection 1s partiularly
tenacious and of v arted chinieal type  squamous ind hvperkeratosie tvpe
{dry region of foot), wtertrigmous type of mterdigital spaces with moust
scabs and red depth, vesiwulous type also found on dry parts of feet

The affeetion 15 to be distinguished from sumple hy peridrosts, dy stdroste,
and nonpar witie keratosts It can be caused by the simple fungt of thrush
Candda (3 ohme) albicans

Prognosis 18 loeally serious A cure domands earcful treatment and
disinfection of shoes and every thing n cantact with the feet

Treatment should be as given above Keratolyties (saheylicated acd
omtment) are used m dry cases, and compresses of permanganate solution
in erythematous eases

Trichophytosis of the nmls  Fxiremely resstant form, chractenzed
by brittle, thichened nuls wath epudcrmue debris where the fungus caa be
found

Trychophytids and epdermaphytds By this 15 ment reactions of
sensitivity to allergens emanating from some focus of myceban ifection
The aspect 15 that of 4 cutaneous reaction, cezemabiform or dysidrosiform
The dagnosis may be arded by vertfication of the primitive focus and a
positive shin test to Trichophy tine

Thrush Affection more frequently superficml, sometimes determmmng
epidermomy cosis but attackig esperally the mucous tissues and eaused
by Candide (3omha) albicans Visceral localizations exist The parasite
15 quite cosmopohtan

(8} DERMO-EPIDLRMIC M3€OIS

Kerton of Celsius, trichophytic sycoss {Foliieuhitis)

The re'\c{mn opposed tolt}hé/ parasites mn question, especially ’I’rzchol’hyd
ton erothriz of ammal ongm s more yiolent, attwcks the derm ::;tc
suppurates Kenon forms inflimmatory medatlions, cspec!ilg's on
scalp, syeoss attachs the eatire beard nith furly deep folheu! 1“ or the

The diffurential diagnosts, aded by parasite research, shou t;: o
beard, be made from staphylococeie byeoss with folliculitis (the
more avute and usually more superficial}
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Blinosporidiosts, Rhwnospondium seeber

Defimtron  Infection of the mucous membr e, more rarely of the sk,
of polypoid eharacter, caused by an organtem, mcertae sedis

Geographie Distrbution  manly tropreal (India Cerlog, South Amenca ete)

Etiwlogy The disease exists 1n domestie antmals The parasite tahes &
spheri, form of 6~7 , becommng a kind of ¢yst of 100 # which one om
pares to 4 sporanglum containing numbers of small spores (16,000) The
sporangiutn teaches 200 to 300 g, then bursts and Liberates the spores

Pathology The appearance of these sporangs 1 the midst of an ordinary snflam
mation with }y mpho- and plasmocs bes 18 qttte charactersstie

Symptomatology The polypord ispect of lestons on the nowe, on the
shn {specially faeial), pharynx, laryny, and eyes mide one conader
Riunosporidiosts

The diagnosis should be made with certam syphibtie condylomes, or
with common nasal polypes The microscope or, bettcr, hustologie o
amunation will be deciste

Prognowis Relitrvely mild given the absenee of visceral lestone I
1yngeal obstruction 1s possible

Treatment 1s surgieal Pentivalent antimony in addition has ale
been adviged

Maduromycosws Mycetoma, Madura Foot

Defrmtion  Chronte affection nearly alnays locahzed m the foot, evused
by different genera and species of fungs, eharacterized by a chrome wffar,
matory swelling with fistulation and elmmnation m the pus of different
colored “grains,” winte, yellow, red, black, of mycelian structare

Geographie Distributeon  The term Madura foot alludes 1o the dicovery of the
disease 1 southern Todia (Van Dyche Carter) Actually 1t has been ob ened nearly
everswhere in the tropies but less frequenthy . tumperate countrics of Europe and
the Ameneas

Etiwlogy Walkmg barefoot « ruses small wounds which are = source of
1afeetions by ground saprophytes, ete Isolated germs are widely vary m'g
(1) Nocardia or aerobie Achnomyces*® {1 dozen speeses) belonging to the
Schzomycetes (2) Madurella, Indwella ete, belongmg to Fung :mpter
fect: {about 15 spectes) (3) Alleschena, (,::spergzll;zs, KStengmatocyshis,
Pemcillium, belongmg to the dscomyeetes (4 speeies,

The color of thfl grb:nns may not be sufficient to sdentyfy the nature of

the pathology of
* ns (anserobre) 18 the agent of Actnomiyeo 1€ !
wmgflfsng?g ilqub: t’ishgaormmcm 1 probibly = buccal saprophyte Further climes

Actmomy cosis may be etused by oth r Mecardia
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the tungus Grams arc 05 and 2 mm 1o dimncter, of wregulie form, and
after chrifvang by potash <how 4 myeeliin <tructure,  wiable accordng
to the cliss of parasites Culture miwy be made m a Sabouraud mediam
but moeulstion of amm ds fuls Paramycetomes exist where the fungus
does not form graimns

Patholory 1t 32 a chrome mflammation of conjunctive and bone tissues with o
mixture of suppurition and fihiou  and where the presence of grains or filaments
{raram) cetomes) would =upph the etiologic element

Symptomatology The disease begins by one or two firm mfiltrations
appearmng on the foot Usually when the pitient consults, the foot 1
tumified, showing supcrficial nodules of which ome are fistuhzed mving
~ue to shight and granular pus The foot becomes larger and larger, the
plantar surface 15 convex with the toes not touching the ground The back
of the foot 15 full of fistulas while probing shows decayed bone The leg, 15
atroplned There 1= bitle or no pam and hittle or no general signs nor
metastasis cxeept 1n the ense of merobic compheations

Prognosis  Functional prognosis 16 unpropitious, the extremity being
condemned Vitnl prognosis 1s good, although finally often after year,
cichexia may appear (additional infections)

Ihagrosts  The locahization and aspect are characterntic Preeie diag
nesis 18 grven by examinimg pus with lens then clartfymg the grams with
e wstic potash at 30 per cent and micro~cupic verification of thewr myee
tian structure

The diagnoeis of the fungus spectes mvolved requires o specrabst -
rays can speeify the bone condihion

Treatment Amputation s the only effective resource Todide 15 ueualhy
mactive Sulfonamdes or pemeillin ean be tried wnd may hmit additionat
mfection

Prophylams 14 1s essential to wear shocs Small cuts or wounds on the
foot muct be dismtected

{C) DEEPLY LOCATFD MYCOSES FYENTUAILY VISCERAL*

Aorth American Blastomycosis  This cutancous vi~ceral form 1s
ob erved m the USA with agricultural workers and 1 probably of
ammal ongin It 15 caused by 2 fungus Blastomyces dermahudis There
€1 § prmary and secondary lestons by propagation in the <kin, papulo
Merrieous or papulo ulcerous 1ewons Jone scars The general lealth 1~
Inttle affected, of at al)

Diagnosis wall be rendeved pos-ible by the discovery of fungus cells,

—
\h;\sv omit Actinomyco 3x and Sporotricho 15 usually trested with co-mopolitan
o8
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often rire, of oval or spheric form with thneh w alls, and able to bud out
In culture, filaments 1ppeir and therefore the OFgSM 18 not 4 rea}
fungus Mice e receptive

Viseeral or bone locahizations produce & v arable sy mptomatology with
sertous general fever phenomena and a grave Prognosis

Dingnosts of the pulmonary form, most frequent, 15 rilated to tuber
culosis (even histolopcally) and 1s determumed by the sbsenee of baeilh
and the presence of Blastomyees cells, wlich never produce endospores

Tre itment utilizes rothum and jotides assomated to 1 vecmo therpv of
desensstization

European Blastomycosts or Cryptococcoss  Caused by Cryptoccocus
neoformanc, 1t 1 an aftection hnown m Turope, Ameriea, and Oueama
Lestons are cutaneous {nodulo-uleerous), pulmonary, 1nd with a marhed
cerebre meningeal frequeney In the latter vase, the chmenl aspect s
most frequently meningeal with subacute evolution, or chrome nonfever
1sh but wath fat i prognosis

Inflummatory reetion 1s much less marked than m the Amerean form
n spite of abundant fungus eells hnving a thich costing and often budding
One may find these cells n the cerebrospinal flwd which 1s often modified
Miet are receptine

Treatment 18 based on sulfopuumdes and perhaps pemathn (ths by
crrebrospinal mjeeton mn case of memngibis)

South American blastomycostis  Tins 1s due to Paracocadiodes {Blas
tomyres) brasthensis The prmary lesion 13 more often buccal and
papulo-uleerous The shan and the Iy mph glands are miested, and ene may
obsurse diverse vicecrl lesions also The fungus cells have & double won
tour and budding 1 multiple manncr which 13 eharietenstic with them

Cultures on Sabouraud meduun also produce myechum They are

whogeme for guinea pige and mice
? sznom xsg‘cry sgri;ous and treatment ¢ conducted 18 for North
Amenean blastomy cosis, 1 ¢ , desensibiztion wnd jodide

{b) COCCIDIOINOM Y COSIS

Defimtion  Chrome nfection eused by 4 fungus named Coc}ctdu;}lz?:;
ynmitis with loc bization frequently pulmonary This Affechion {ns
hnown for only a short tume wd 15 shil wsuffesently v estigated

Chaco

Mistory and Dustnbution  This di ease was desertbed 11 lirﬁft:;xn ?:)y e

(Argentine Bohvian border) but has apperred as an !mpormmf“m;enmn e
recently espeeratly an contral Caluoran during the truning o

personnel

the principal focus
The dry and w wm regions o e P!

{ outhwestern Umted State are
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Etwlogy The fungus appears i the tiesues in the form of small spheres
producing endospores which produce spheres themselves In culture, one
observes segmented hvphac with subsuguent chlamn dospores These are
easly mfectious for experimenters

Transmasston 1 effected by mhalation of dust contaming spores It 1»
not certain that the patient 1s eontagious, nevertheless, pathologie exudate~
ge {rinsmnsible to ammals With man, there have been mfoetions
through shin excoriations

1t 13 possible that rodents plas the roke of virus resursows

Fathology This conecrns 1 granulomatons fection which evohes ke tubercy
Josis {easerheation eascrmfieation ealufication) Cold abscesses memngates exnda
trve pl et s have hoen ob erved Ii semination by the blood 1% po bl

Symptomatology (2} Paucisymptoruatic or asymptomatie form recog-
nszed by the appearance or 2 posttnve shin test There mav be a certam
degree of fever, of respar ttory eatwrh and <omutimes of nodose or poly-
marphous erythem whach would st 1n 5 per eent of the ca es and sub-
sequently leave smmunity Thrs form is the most trequent Prognosis 1s
generally favorable

(bt Pulmonary form with functional symptoms <tethicoustie or radio
logre, imutating diserse tubcreulous mamfestations but of relatnely mild
type, and fauly cusy to cure Prognosie remams favorable m spite of the
alasming aspeet under ¥ Tays

{¢} Gunerahzed form, rire but scrous This however is the most fre-
quent form m colured races Diverse fucalizations cold absecsces menme
Lites sssouted wath acute or chronie miections conclude §atally

Duagnoss Thyy 1y chaeally difficuit Newdy deddred eases may simu
late whuenza and the bronchopathys, palmonary and metastatic eases
The discnc 1 remimseent of tuberculous but thas hiter walf be elims
nated by bacillus research On the other hand the cocadonlomyeons
givey  {1) Posttve shin teot by means of an extract of culture m haud
medium (01 co of the cocexdroidin at 1 per eent 1~ mjected in the dormad
Reading after forty ~erght hours s test evidently indicates 2 present or
past infevtion The frequeney of nomspeerfic reactions ha~ not been deter-
mined yct (2) Precapitation or fixatwm of the complement i pre ence of
mycoste antigen and serum from the patient Thas reaction corresponds o
aetive snfections (3} Mieroscopie reseireh of <pheruli in the expecto-
tton (net casy) (4) Incculation 1 apmmals {(micc guinen pigs of cul
tures ar pathologe products (5) Blood sednnentation has only prog
nostic value \ rave cannot provide a relinble etivloge dingnows given
the possible confywon with tubercalosr atypical pneumomas ete The
relative nuldness of evolution 1 opposition to the clearness of radiologic
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signs may be sigmficant Prognosis 1s favorable exeept 1 generalized
forms
Treatment 1s purely general wnd symptomatie

(E) HISTOPLASMOSIS

Defimtion General affection caused by Huwstoplasma capsulatum re
sembling strongly kala-azir by 1ts cvolution

Geographic Distnb Tauly htan the di ease 15 chefl
3 Loown i nam
countries (America, Juva South Africa)

Etiology H Capsulatum appears m the tissue as a mtracellular para
site of farly small dimensions (1 to 5 g, sometimes with buds and filling
the cells Culture 1s chiefly of the yeast type with associated myeelan
aspeet (Sabouraud’s medium) and shows stself pathogenous (gumea pig,
mice) Distribution i primitrve nature 1s not specified and entrance m
the system wo.ld be erther digestive (infancy) or pharyngeal (adult)

Symptomatology 1In clnldren, one notes a subacute entiritis with gen
cral disturbance, hepato-splenomegaly, anema, leukopema, and fatel
evolution after 4 few weehs Adults present a more chronie evolution with
wnalogous symptoms but also frequently there are bucco pharyngeal ul
cerations, and cervical adenopathy Isolated, the latter may smuvlate
Hodglan'’s disease Commonly observed are pulmonary lesions, even prim
itive, sumulating tuberculosis Endocarditis has also been met with

Prognosis 1s fat

Diagnosis 15 far from simple kala-azar, aleuhemie leuhoss, muce
cutaneous leishmamasis, syphilss, etc , may be considered

The parastte must be loohed for n the reticulo endothehal blood eelt ,
1 the spleen and bone marrow

Culture, shows considerable thich coated chlamvdospores with protu
berances

Treatment Antimomal compounds are adviced

3 YAws*

Defimtion Contagious affection caused by treponem? closely related
to that of sy philis (Tr pertenue, Castellant 1905) Yaws differ from th
latter disease by its nomyenereal mode of contagton and is prmars ¢t
tragemital lesion, by ifs localization almast entirely cutaneous, and its
pontransmssion through the placenta From a parasitolome, hntorc,
serologic, and therapeutic pont of view, hawever, the identity 15 conplete
Tt 15 not surprising that certain pathologists hesitate at constdering ) W2
as @ “good species

1]

*Synonym Frambaesia tropiea  I'rench Pian
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HISTORY

Yaws was deseribed by Oviedo 1n the sicteenth century (Antilles) and bv Bontious
{Insulinde 1n 1829) under the name of Ambome smallpox bydenham mamntains the
umiesst theory that European syphilis of the sixteenth century 1s of yaws origm
trading of vaws infected Negroes with ubsequent infection of America and Europe
It aopears to us that the lap e of time between the discovery of America and the
syphilitic wave aver Europe 1s really too short to justify Sydenhim s theory In 1800
Castellam de eribed the spirochete observed in the di ea e ealled parangt (yaws)
i Ceylon

GEOGRAPHIC DISTRIBUTION

Trans-Saharan Africa 1 the principal and pos 1bly primitive focus Indo Chma
Indones:a Melanesta Polynesia Cevlon and tropieal America are al o strongly
affected The Indian peminsula is little affected except m the Indo Burme ¢ region
Furope appears to be totally spared as well as the Mediterranean basin Neverthele s
the discases formerly de-cribed under the nvme of Ir1 h pimply scurvy and of extra
gemta! syphls of Ruthema etc may mahe one cobsider vaws It 19 more a matter
of nonvenereal yphilis and such 35 doubtless the ca e of Mesopotamiin Bejel (sec
further) During the slave dealing epoch yaws would have exsted i the US \
(Noith Carolin1) where furthermore one sees cascs here and there ymported from
tropical Amenica

PTIOLOGY

Treponema pertenue 15 morphologically 1dentical with T pallidum,
discovered previously mn the same year by Schaudm

T pertenue 1s found 1n vaws granules m the epidermis, m lymphatic
glands, the spleen, and the bone marrow It must al~o exist i the blood
<ince the latter 15 infectant but 1t has not yet been discovered here Like
T pallhdum, the orgamusm has not been cultivated Experimentally, the
monkey and the ribbit are sensitive

TRANSMISSION

Yaws 1 transmitted to min by direet contamination of cutanous ero
Sons or by indirect contamination due to flies or other msects Auto-n
oculation from an mitial lesion 15 possible Tumm, m 1935 at Jamaren,
menmimated g small fly, Hippelates pallipes which would transmit by
regurgttation T pertenue alo rapidly traverses flies’ ntestines and 1
virulent 1n their excreta Mechanical transmission by dedes aegyfr has
been suspected 1n South America

Immumty Yaws appears as an mnfantile diseace and beeause of this
fact adults are often 1mmune or, what 15 more lik cly, semt mmune or
a state of premumtion Experimentally, with man as with ammals, an
actual immumity slowly develops against new moculations, even heter-
alome and pos-1bly even agamst syphilis Cases of remnfection after treat-
ment, such s are deseribed in syphilography are unhnown to us Here as
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clsewhere 1t 15 probable that ehumother wpy is unfavorable to mnmumza
t1on, that 15, of effective, winch 13 probably rarely the easc grven the
brevity of treatment

Syphilis and yaus The absence ot cross mmmumby demonstrates the
intigene difference between two germs, but nat necessarily speetfic dif
ference (zoologic or botame} The example of the ¢ serum fnst” trypano
somes, of the recurrent spirochetes of varous attacks, and of bacterial
variants should mduce prudence

In ammals, the mmunity creited by an intial attack of vaws 1s some
tines incomplete, and sometimes complete toward syphihs Syphihs would
give complete mnmumty to vaws, which would be less virulent or even
tually devoid of a partial antigen

In man, Jabned and Lange, and van der Schaat were unable to mnoculate
general paralyties with yaws The former expensence o1 Charlows {1
oculation of syplalis m 4 yaws subject) can posstbly be explamed by a
primary peniod of mnfection wsufficient to obiam immumty Recently
howcver, Findlay and Wlleox hav e mnfected with syphilis a tertiary degree
vaws case affected for 12 years and treated with 914 (36 Gm 1m all)
Emdermiologic obsery ations made 1n countries where yaws exsts are con
tradictory according 1o cerfain observers, yaws has served as protee
tion agamst syphihs m certain Pacific slands In the Congo, syphilis ap
pears to spread httle i Mayumbe, where vaws 15 prevalent, and yet
spreads very easily m Nepoko, where yaws 1s just as current

In ¢xpernments wmath ammals, listology shows eertam differences bt
tween the two affections wlich are difficult to interpret Parasites of yaus
mstall themselves espeeially on the epidermms, those of syphihs on the
mesodermis

To conclude both paramtes are undoubtedly closcly related, with onty
famt differences in experimental pathology Yet, chinieally, we have two
distinct entities and there 1s nothmg wlich allows us to suppose that on¢
may be transformed mnto the other The Congo ntises, good obsersers,
mahe a eloar distinetion To us 1t seerns Jogeal fo tabe fasts at thar true
value and not according to a phylogeme pownt of view

3 ATHOLOGY

The primary lesion shows umportant alterations of the two supcrfc{x:é
layers of the shin There 1s edema of the eprdermis, hypertrophty :’: &
interp yilary crests, a poly morphonuclear infiliration, Iy pcri«gra n&:i ’The
mgmentition The central zone of the lesion 1 depriv ed of eprder el
dirma and even the superfienal Jayers of the by poderma ar]e mme b
with plasmocy tes and lymphocytes The spirochetes are found m
dermis and the superficial parts of the derma
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The developed secondary lesion 1s remarkably papillomatous The epi-
dermus, still present, shows acanthosis, hy perheraiows with seabs, micro-
abscesses and spongiosis The papillary derma 1< infiltrated with plasmo
cytes and lymnhocytes but the deep layers are little inflamed As in the
prmary leon, the parasites are found superficially (epidermis wnd super-
ficial derma)

The late tertian and quiternary lesions are very syphiloid The vascular
qlterations are generally not well marked m yans

sttt = s

Fra 93 SECONDSBY Y4WS
Cirainated papulosquamous lesions Congo (coll Tropical Institute Antwerp)

SYMPTOMATOLOGY

Incubation This would be from two to four weeks {Paulet’s mocula-
ton) Fyolutien then follows a svstematization wiich chnteally as much
as =erologically follows syphilis There may also be some vague general
prodromes

Primary lesion According to different authors (Montel Keyzer, Wil
lams) thy takes the aspect of a papulo uleerous lesion, with a nonindu
1ated base, eventually becoming pimpled and of lengthy duration

The locahization 1s extragenital, 1e the extremities, face, ete This
primary lesion may finally spread, while becoming raspberry shaped, and
f“‘kawb simulates a0 extcnsive secondary lesion This 1s, then, the

MMy yans’ of different tribes A certun number of writers constder
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that the primary lesion 15, from the start, the secondary ras
type But this supposison 1s doubtless maccurate * The r};\nxr:);:? Iifxrx
miy be accompanted with adenopathy As a matter of fact the deserip
tion of primary y s slll demands 4 greater degree of precsion

Second wncubation 1t lasts from one to three months, and 1g followed by
generahzation, above il eut ineous, but alo with mfectrous phenomens
mncluding nocturnal headache

P e W

Fic 60 Secowpipy Yiws
Ty pacal tramboesia tropica from the Congo (eoll Tropieal Instrtute Antwerp)

Secondary period The sceondary cruption, with which the termmatm?
pumary leston 1s often <hil conterporary, may assume Vanous aspeets,
wcluding, exeeptionally, an authentie roscola (Aontel) (1) Rather small
marules with paraheratoss and desquimation (2) Groups of <malt pa

us hase developed into sccondsry type Jeston

* ulat,
Certam expenmenial 1noculatio s b e O absects o betng drffieult

but we ma3 wonder f they were wi
to diseorver 1 certan countries
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ostetrs of the supemor maxllary e give a separate deseription of ths
condition (see further)

3 Ulcerated muco-cutaneous feston ealled “gangosa” affecting the
conter of the face (see further)

Delayed or ¢ quartan” secondary lestons These are nonuleerous, tena
clous veb resofutne and, therefore, nontertiary

One must aite above all, punctuated or fissural palmo plantar kera-
toses, often with spotted dyschromin on the back of hands or feet Natrves
generally provade a very clear picture of the above ana 18 15 a fact that
these symptoms constitute a fatrly typreal symptomatre complex Sub
migsion to treatment 1> variable, dyschromia being stable As this 15 otten
abserved m old «ubjeets, perhaps one shonld wmpute the condition to
semle modifieation of the shin {1ction of hght?)

Fic 61 Trrrary Yaws
Dactyhiis arthntie and snks lo 15 {coll Tropsea Institute Aatwerp)

Furthermore, we have also nated small unusual dy-chromie prtches wnd
tenacious reinated pipulous lesions In both the-e cases one mght ean-
sider leprosy but a proof treatment decides the diagnous s

Tt 15 perhaps tn this period that most frequently are noted ut u;;s:x}
and less frequently, exudative arthritss, that the Congo natnes x“( x)l Sl)c
attribute to vaws All this needs unravelling from the mass of “e mmb
rheumatisms ” Unfortunately the condition 1s often ﬁ{mmd 1n elderly sul

ts to whom aremc and bismuth are sometimes ofiensiie
Jecstfeml ?md nervous lestons \ost authors do not behere m tl;ci:‘
custence and nothing draws spemal attention 1 countries “hfireg}n:‘;mﬂ
prevalent, 1s1s wlso syphibis most of the bime Cerebrospinal flwd ¥

m yIns
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DIAGNOSIS

Primary yaws 15 rarcly diagnosed The uleeration 15 doubtlessly con-
sidered quite ordinary, and perhaps the natine takes no notice of 1t

Secondary lesions are ewsily diagnosed m typeal cases \Multpphoty,
yellow scabs, yery mamlliformed absence of mucous lesions and Iistors
of the disense Rare elements, erther of ciremnated type, or m damp parts
of condylomatous type, are strongly svpmlmd Chmeal diagnosis of the
tertiary period 1s often quasi impossible betneen yans and syphilis The
patient’s lustory, absence of miscarnages may elucidate the case Sero

Fic 62 Yaws
Late le 10ns on the soles Congo (coll Lropical Institute Antwerp)

lofic renctions are those of syphilis, about 100 per cent positive in full
secondary period, fiulling to 50 per eent m tardy cases Spirachetal re-
search does not distingwish syphilis from y wws and lustology 1s also of
hittle use here

PROGMNOSIS

This 15 favorable except 1n ¢a es of tertiary lesion and less <o of gan
801 the functional prognosts of which 1s grave If yans would deeidedly
Immumize agunst sy phalss, 1t might be con=idered to have its beneficial
aspeets, but this has not been established for all eases
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TREATMENT

Tieatment 1= the same s for syphils, but given the mildness, 2 mm
mum treatment 15 often apphed, 1€, ordmary arseno-bismuthies for 2
period of two years

American military authorities prescribe

Four weeks bismuth 4- arsemic (nco’trsphcn umne or mapharsene)

Four weeks wsenic alone

Eight weeks bismuth only

Ordmarily we make 3 to 4 scries of arseno bismnuthies with 4 rest mter
val of two months between each scries Nesther this nor the preceding
treatment guarantees the absence ot relapse and the negatuy ation of serou
reactions

Gold and antimony have 2 certun specific action, potasstum iodide,
silts of mercury <o (thig last metal 15 very badly tolerated by Congo
natrves) Penieilhn 15 as equally active as n syphihs

PROPHILANIS

The disease 15 mote rmal than wban Prophylavs consists 1 molating
the pitients, and m rapid treatment (fasorable action of dispensaries)
Sores and uleers must be protected with dressings General hygiene, that
of body and clothes, 15 ewsential, the proof being that Europeans very
rarely contract the disease

Bejel

TUnder this name, Mesopotamian Bedoumns 1solate a4 disease which 18
probably an irregular syphilis It 1s contracted by ordinary contact m
childhood and has 2 chrome evolution resembling y wws or syphths Pt
mary lesions are rather badly specified, and 1n any casc do not re<emblc
syphilitic chancres .

Secondary lesions are of papulo squamous type, often cran ltCl}
They are 1esolutive and without gencral symptoms Tardy lestons are o
gumma ty pe, cluding affections of the shefeton and face, or else of Zw:‘
chronic t3 pe, nonulcerous, plantar hyperkeratose, juxta articular mhi’[w
ties periostitis Serology and therapeutics are those of yaws and syp

Juzta-artiular Nodosities

re
Juxta artieulsr nodosities are subcutancous nodules, apparently

lated with svphilis, vaws, or bejel They are especially cncountere(tll :ant:f
postertor surface of the elbows, the back of the knees, and oneme‘m
chanters They are generally few m number ( for 1nstance, only ond o ealh
articulation) They have a strong tendency to dewelo];] stym:; om0
These very hard nodules frequently adhere to the shin but n
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the deeper tissues Their evolution 18 mndefimte They do not uleerate or
greatly inconvemence The natives very rarely consult on this milment
The pathogenesis 1s not clear Do they constitute chronie bursites? The
histology sometimes shows 4 chronic granulomatous strueture wath gant
and ¢pitheloid cells and shght necrosis more often s dense conjunctine

Tic JUNTA ARTICULAR NODUTFS
Dot related with Onchocerea snfection (J van den Berghe)

tisue very hitle vascularized Spirochetes have been encountercd but
only <cldom Although rather tropical, the disease has been met with n
Ruwsia, the US A, ete, among people who had not been out of the
country Tins diagnosis 15 especially to be made with the nodules of O vol-
tulus (these are o hittle less hard) and confirmed by puncture or excision
(absenee of m crofilanae or of filariae) The puncture of 1 nodule guner-
lly produces httle exudation *
—_—

* In Madagascar nodo ities of an unhnown ctiology have been de enbed Thes are
compo (d of unc aard_and chole terol and are found only on the hgh plateaus

¢ pecially among the Hovas Tubereulo ts 13 often o ociited with the condition
(Fontoynont and Girard 1946)
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The trentment, which 15 seldom requested, 1s surgieal There 1s hitle or
no response to specific tretment Nonsurgien! treatment might be adue
able for cases 1 the first of 3ges

Gangosa

"The name. Gangosa 18 of Spansh origm 4nd refers to the change of yotce
The disese serms to be some form of uleerons tertiary yans The uleerons
pracess most frequently begins 1 the ehin and spreads rapidly to the
center of the face, atiaching the hips, the nosc, the bones of the no<e and
palste Finally, the whole region becomes a very disfiguring and disfune
tron 1l erater Syphilis has to be considered i the thagnosis {onset usually
from the depth), lershmaniasts, mycoscs The epidemiologre conditsons, the
Instory of the subject and his famly, together with the differcnt nuero
scopic nd serologic eximmations and, if necesswy, the tual treatment
will assist the diagnosts The latter can certamly not produce any satis
factory results unless st 1s applicd m the early stages

Qoundou

This, too, 1s 4 chimeal mantfest ition apparently eonnected wath yans
It 15 espeesally observed, but never frequently, 1 countries where yans
1s prevlent (Tropical Afneq, South America) The dicase eonsists m
4 chronic and gencrally bilateral by pertrophy of the upper jaw and the
nasal bones This may result 1n osteocopre pams and eye trouble The
diagnosis must be made with tumors {ostcomes) or metabohe bone alter
ations (Paget’. disease) Specific treatment should be tricd and, if neces
siry, surgical intervention

4 PINTA*

Defimtion Disease characterized by macules, sometimes demgmented,
sometimes of 2 violet or shite blue color The chmeal deserspuion of the
disease 1s still rather confused The ctiology, first asenbed to fungy, ™
actually related to a Treponema

Histary  Vague descrphions of the 'mal del pinto” or of prata (in Spanish “pat’),
are found 1 ancent chromeles datmg from the penod of the conquistadares _—

Guograph, Distpbution  The disrase seems hmited to contral Amenca the Ve
Indies Colombia and o few other South Amenic i countries

Etwology Herreyon, Fox (1027-1030) have suggested that “‘%“"’Zf,’
tion might be of a sprrochctal nature Numerous positive Bordcf- )ﬂsx e
mann reactions and uthmately the finding of o spirochete m the c;s s
or the Jymph nodes {Trenn and Armunteros, 1938) have confirm

*Synonyms Carate (Colombia) Mal del pinto (Mevica
{Hmt1) ete

Y} Azul (Chile), Bousarole
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Secondary lestons The “pmtids” sppear as macules or papules of vary
g number, color, and size, on unecovered parts of the body The eolors
of the macules are, 1n order of frequency blussh, white, grayich, vl
black, pmbish, yellow A rertam degree of paraheratosts and of prunge 1
frequent

Lote lesions These lesions wwe especsally eharactenzed by deep pig
mentation wssotiated with heratowis and dermie atrophy The heratosis
of palms and soles iecompamed with dvschroma of the dorsat side of
anhles and wrists are rermmscent of old eascs of yaws Aortic Jesions have
buen found

Prognosis With the exception of the 1wt mentioned lesions, the diseace
offers only esthetic meony cmences

Diagnosis The Instory and the morphology of the lesions distinguch
the disease from syphihs and yaws However, pintie heratous greatly re
sembles the simlar Jesion in yaws

The reaction of Bordet-Wassermann, negitnve m the first period of the
disense, beeomes more and more frequently posttive later on (60 per cent
during the second pertod, 100 per cent i advaneed exwes) The differential
diagnosis with syphilts and yawns s therefore difficult, The rescarch of the
parasite m the lymph of aetive lesions can be attempted

Treatment The same as for <3 phibis or vaws

3 TROPICAL ULCER*

Definition  Ulcers frequent 1 the tropes, chmently charactenzed by &
graysh grecn gangrenous adherent, somewhat filamentous layer roverng
the ulceratinn. Sometimes the neerati cxtenston 1 verv pronounced on the
surfice as nell 18 m the depth nd the uleer 15 rexlly “phagedeme’ In
that case 1t rescmbles the “hospital gangrene’ of former times Bacteno
logieally, the extrome frequency of Vineont's association { fusiform baesth
wd <pirochetest must be noted

GEOCRAPHIC DISTRIBUTION

1t 13 spread 10 all tropwal roprons where the affcetton 1< the predomun mthl) pe ro)[
wleers Gin Indonesia 1353 out of 1,8Uo uleerations of the Jegs according (ta | Z‘I‘Y‘l‘m
It 15 found e peaally 1 low and damp regions Nevertheless C“%mt Py
Ruanda Usund: between 1,500 and 2000 m ters elevihion 15 greath affecie
demits brohe out 1 North Afnes 1 1943

Sometimes the diseawe pre cats an epidemic p cture
general hy grene and food conditrons are manfficient
of small sores ave lackin,

10 ¢prtun settlements where
d where means of tahing (A0

*Proch ulcere tropeal ulcere phasedemque
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BTIOLOGY

Barefoot wlking 1s a prime causal factor The disease 18 rare among
Europeans who are more easily subject to ecthyma The germ probably
needs a shight traumatism 1n order to penetrate Since Vincent’s studies of
hospital gangrene and ulcer, most authors are melned to attnbute a
causal role to the association deseribed by that author The fusiform
baeillus 15 a long organism {7 to 8 x and more) wath shghtly pointed
extremities Gram negative, showing a granular structure after staming
anaerobic and sometimes mobile Certain writers admut 1ts possible trans-
formation m the cultures mto spiral organisms This eventuality seems
mcompatible with our general knowledge Experiments with this germ are
difficult and 1ts etrologre role 1~ stall uncertam

As to the Spirochaeta (Borreha) vincents, 1t 1s a thin spirachete, easalv
stamed but pale and m loo-e spirals Like the fusiform bacillus, this
sprrochete belongs to the buccal flora and 1s probibly also present in
sangumolent spirochetal bronchitis Vincents issociation 1s found 1n
Plaut-Vincent s angina, m uleerous membranou~ ~tomatitis, and as surin-
fection 1 various oral lesions including the emithehomas

Certain attempts to moculate the disease m man appear positive and
the part played by contagion 1s not excluded

The diet deficient 1n protemns ealcium vitamms, often found among
natives, 1s al\o incriminated

PATHOLOGY

No unusual pathology 1s encountered Sharp inflammation with luge necrotic areas
constitutes the fibrino purulent putrefaction which covers the uleeration The ept
thehum shows hyperzicantho 15 on the edges of the ulceration

The acute and subacute mmflammation (nfiltration of the <hin by pla. mocytes and
Iymphocvtes) 1s followed by fibro :s Sometimes we note p eudo ¢ mtheliomatous
(acanthos1s) or even real epstheliomatous lesions

SYMPTOMATOLOGY

The patient ordmanly shows a well developed ulcer and 1t 1s rare that
traces of the small accidental lesion or of the first vesicle can still be seen
The ulceration 15 1 to 2 em 1n diamcter 15 covered with a thick, greenish,
bloody layer of putrid odor, adhermg to the bottom and of filamentous
structure Esvidently there 1s a decomposition of cutancous tissues The
uleer spreads more or less in surfice, heeping 1ts oval or round form
(except 1n places unfavorable to the geometric appearance, such as
between the toes, etc ), and may attan several centimeters (or inches)
iameter The cxtension 1 depth 15 ordmanly more moderate, the bottom
1< excan ited, the edges infiltrated and projceting Fever and adenopathn
may be observed but the 1atter does not suppurate Very phagedenic forms
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may brimg to hght tendons, bones, ete Frnally, the necrotie zone 15 ehm
mnated and a tenacious uleer remams The Iatter may leave fragle sewre
retractions, ete '

It 15 nlmost alvays locahzed on the lower part of the leg, on the feet or
toes In sprte of the fact that the ulcer 15 considered contagious and aute-
moculable, 1t 1s generally single In faet these two eventualities are rarely
obseryed

Comphi itions are rare Emthehomatous transformation has been noted
{Nigeria) but seems very rire m the Congo

1 o 65 Trorsest ULcer on Suatirox VACCINATION Test0v
Courteyy Dr E P Smjders, Indisch Instituut, Amsterdam

DIAGNOSIS

The appe irance of the decomposed tr sue covrmg the uleer 18 typieal
A microscopie exammnation 15 rarely neces1wy 1t 15 made with Gserosa of
with the black field condenser sed

Syphilitre or prame uleers show 2 slower evolution and are preceae
cither by guramata (in ths case with perpendicular edges) or o SETPIB
nous tvpe (tertiary wleero~tubercul ir lestons) The Oriental sore 18 mOre
mdolent but 15 not confined only to the leg

Primary yaws sery rarely appears overmiuoted by the fuso SPlf“heg:‘l’
corabmation and will in any event be iagnosed m the secondary per )
Y arico.e ulcers are rare o natnes and have 1 recognizable yenous &
cutaneous syndrome
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PROGNORIS

Favurable from the life viewpoint, 1t 15 more re erved from the local
The uleers exceeding 5 to 6 centimeters 1 diameter often leave very
fragile scars Cases having great phagedenism have a possible fatal prog-
nosis but these patients are often already exhausted by other illnesses

¢ 66 Cosmoy SicHT of Trorcst Urcess v Tie CoNco
(Fhot % Fam Tropieal Institute Antwerp)

TREATMENT

A rest n bed 1s always helpful Serious eases may require a general tonic
and anty wnfections treatment The use of arsenobenzenes miras enously a3
well as locally has 1ts particans but does not <eem indispensable to us
Many practitioners have also praiced surgical intervention, curcttage,
€y en Incisions, 1gneous or chemmeal equteriz tion, with object of removing
the putrid matter, and followed by grafting These methods are evidentls
rapid but necessitate ancsthesia

Lxperience shows that ebmination of the decomposed area may be
achieved at less cost by irmgation, followed by wet dressings Tor the
rrigation, corrowive sublimate 1 per thousand, or aenflavine 1 per thou
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sand, 55 useful m daddy dressings, or the endless variety of anbiseptics
chiorated antiseptics, ete

Stall wore active but also much more pamful are hypertome applics,
tons, the simplest being magnestum sulphate m erystals to be renewed
daly for 4 to 5 consecutive davs

In one way or another the object 15 to cleanse the uleer and to obtam
a elear red bettom Mechameal ceaning (svabs, superfieral curettage)
may help This point hvsing been seached, the filhng m s ensly obimmed
Todoform 15 often useful m spite of the possbility of cutancous sensitiza
tion Presenbe borie nad 9, sodoform 1 Any other antrsepiz may be
effective Sulfonamides are not necess iy but are very efficaetous

The tertiary period of epidermzation will be the slanest  for ths, uwe
shightly antiseptic pomade Perwvinn balsum, oxide of zine or better
stul, adhesive plasters At this stage dressmgs will be rare, ab least of ihe
patient can stay in bed

More ruventhy, the enclosure of the uleers m plaster after 2 minute
peeling, and dressmgs with naxed antisephic gauze {sulfonamides) have
been advocated Pemoillin appears also to be a general or Joeal resouree

PROPHILAXIS

Wearng shoes protects agamst primary Iessons It 1s important to assure
exrly care of all small sores of the lower hmbs From this viewpomt a
medieal assistant must v steh the laborurs Wholesome food 15 md
pensable

Desert Sores*

This affection has been descnibed m Northern Austraha, South Afrea
the Mddle Tost, ete Tt strshes desert regions nd somelimes aww‘":
himhed to mfection by Loeffler's baeillus, which also causcs eoncomitas
epidemies of diphtherial pharyngitis

Appearing ot first erther as a vestcle or an mflamed elevation iheées!oen
finally shows 1tselt as an ulier covered with a falee grwish m;fx‘n lrémto
Bacterologie 1solation somctimes shows diphthens basth (& c\lx) L
1solate 1 old cases), somefymes other germs {streptoeoect, ete}) Dip!
therzal paraly sis may appenr The (volution ss chrome N

Diagnosis must be made with ecthyma, the Qriental sor«z‘ ;Jage;’;
anthrw¢ (sharp development, vesieulo-pecretie appoarance, ce -
pears that varous affections have been described under ths nase, B
ularly ecthyma s

Trzaimem raust first be loeal antisepties sulfonamides If there ¥

* French Ulcere du desert  Dutch Veld sore
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diphtherzal infection, serum must be used 1n general and local mjections
(4,000 umts on the peniphery of the uleer), and pemeilhn

Acute Gangrene of the Scrotum or Sexual Organs

Described 1z Europe by A Fournuer, this affection, especially the scrotal
form, more rarely of the pens, 1s frequently met with m regions of Central
Africa On the serotum, gangrene may be so raptd and so widespread that
the testicles, entirely intact, are exposed On the pems we note more or less
extensive gangrenous uleerations

The disease 1s probablv due to superinfection of small erostons, but the
nature of the germ has not been e-tablished Clmeal knowledge pomnts
toward a stmilarity with tropical ulcer Sulfonamdes per os are useful
cireumseribing the extension of eschars Pemeitln should be tried

6 MUCOCUTANEOUS LEISHMANIASIS

Defimtion A nodular and uleerous dicease caused by Lewshmama
tropica and affecting the slhan and the mucous membr ines of neighboring
parts and mouth Transmission 1s due to a Phlebotomus

HISTORY

The Orental sore has been recogmzed and well known since the eighteenth century
Rus ell 1 1756 calied 1t Aleppo boil The parasite was discovered only 1n 1903 by
Wright in an ulcer of an Armenian child mn Boston It was first named Helcosoma
troptcum but later recogmzed as belonging to the recently described genus Leish
mama( see kala azar) Nicolle in 1908 gave further confirmation of this when he culti-
vated the para ite and obtained the mobile Leptomonas forms In Brazl Leish
manias were hortly afterwards found m Ulcera de bauru’ (1909)  buba brazihana
(1911) and espundia (F comel 1911)

GROGRAPHIC DISTRIBUTION
Oniental sore (of Dellu Alep Bagdad Dishra e ¢) 1s found 1n subdesert zones of
the old world The American muco cutaneous ‘e pundia 13 hmted to varnous
South Amenecan distinetly wooded regions from Guiana to Paraguty The disease 19
<een alo m Central America In “ao Paulo 1t forms 20 per cent of the dermatologie
ca es It 13 al o found 1 Egypt North Afrner Nigerta Tehad ete
ETIOLOGY

Tor the etiology of L tropica we refer to the morphologieally 1dentical
L donovant and hala-azar Both spectes can be separated on chmieal and
geographic ground but even more by the lack of cross immunity 1n man

L tropica confers a hfelong mamumty It 1s sud that the Jews m
Bagdad moculated the scraping of Orental sores on the legs of therr
children to protect them from scars 1 the face

Some authors believe 1t advisable to retain the specific term L brazil-
tensis for the South Amencin form There 1%, however, no defimte proof

o
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that the conditions are basically different m separate parts of the geo
graphic distribution

Men and also dogs are the most important reservoirs of L tropica

The Russian authors (Kojes nmihow particular, 1944) distinguish two
{ypes of cutaneous lershmamasis The first called L tarde exulcerans 15
the dry type with long meubation (several months), late ulceration, slow
evolution, and urban distribution The parasites are numecrous 1n the
lestons and there 15 no hnown ammal rescrvoir The second type called
L cito exulcercns 1s the hurmd ty pe with short incubation (a few weeks),

T
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Fic 67 ORrienTaL Sore FroM Layer
Infiltration Lewshmama tropica (L van den Berghe)

rapid ulceration and Iymphangtis and a rural desert chshubt},hox}l2 hfrfr:e
parasites are scarce There 1s an ammal reservor i “gerblllesl ( e
bomys opumus) and “soushiks” (Spermophilopsis lentodacty us:)numty
parasites are highly virulent for mce Neither form confers cross 1! .

toman These mteresting facts should be mve-tigated 10 other coun

TRANSMISSION

The role of the Phlebotomus 1 the transmission of cutanzo;lcselge:‘n
mamasis had been suspected smnce 1905 (Pressat) and 1;”; lthc Near
amply proved Phlebotomus papatasu and P pemzcut)isuo e such 85
East, P ntermedius n Brazl Othcr 1msects and Arthrop
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Stomoris and Hippobosca flies, Cumex Trombicula, and Rhipiwephal
have been suspected as having a role n transmission It seems, however,
that Phlebotomus are, i all geographic sites, the dommant, vectors The

biology of the sandfiies has been dealt with 1n the section on Lala azar

PATHOLOGY

At the papulous stage we note dermatic granulition neh 1n plasmocytes lympho-
cytes histocytes Some of the latter are pached with mtracellular Leishmamas Dur
ing the period of ulceration the mflammation 1s more exudative and ncher 1 poly-
nuclear cells and finally fibrous scars dominate On the mucous membranes especially
superadded infections often modify the anatomic appearance in a more mflamma
tory and uleerous necrotic sense

Fic 68 OQrme~TAL “oRE FrOM Ecyer
Ulceration Leishmama troprica (L van den Berghe)

SYMPTOMATOLOGY

1 Cutaneous form Incubation 1s of highly vanable length  between
several days to several months The malady begins with & ppule which
grows continually until reaching a dimen<ion of 2 to 3 em This element
may become sclerous without ulceration but more often, however a seabby
ulceration appears and grows$ m extent sometimes with n scrpigenous
appearance, although remammg superfieinl Its location 1s 1n exposed
areas, often on the face Tn Yueatan (Meico) the ears are easily affected,
and local mutilations follow (“chicleros uleers”)
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The number of lestons varies, sometimes single, sometimes numerous,
ordmarly 2 to 3 Lymphangal nodules in ulcerous forras have been noted
m Pan una, Central Asia, ete General health 1s not greatly affected

2 Muco-cutaneous form Although m South Ameriea, as elewhere
purely cutaneous lesions predomuaate, st 1s espectally m that part of the
world that we find with great frequence (20 per cent) 1n extension to the
buctal, nasal, and phryngeal mucous membranes This fact justifies the
speeral name  South American or muco cutanous form

Fic 69 Lewsintaiasis or 18e ‘ Coictero
Case of Tucatan, Mextco, with lesions on the Jeft ear {courtesy Dr B Brumpt)

This aspect of the disease does not differ greatly from the cutanc;)us
form A papule starting near the middle of the face ulcerates slowly 8 912
gradually spreads to the nose, the mouth, the pharyn, ending with grea
loss of substance and finally heals

The mfluence on the respiratory snd digestive functions 1 cgu;};fel;
hensible and the general state of health may be sertously affecte
needless to say that this form of the disease 18 extremely disfiguring

PPOGNOSIS

Ortental sore has 1 very favorable vital prognosis bub 1 mtc(;’: m‘:g
unaesthetic The prognosis of the muco-cutaneous form 18 mtzrem e
not only from the vital but also from the functional and aesthef
pownt
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DIAGNOSIS

Climeally 1t would be difficult were 1t not for the knowledge of 1ts
endemiesty Confusion 1s possible with diver e papulo ulcerative derma
toses (sypmlis yaws mjycoses) Lesions of the mucous membranes may
be taken for yaws (gangosa) syphihs lupus ete

The Bordet Wassermann reaction will direct the diagnosis toward
syphilis or yaws The micro cope will prove of great utility Scraping the
nonulcerous papulous areas (by pressing the t1 sues m order to cbtan

F1c 70 AMERICAN LEISHAMANIASIS
Affect ng the skin and mucous membranes of the mouth (coirtesy Dr Romana

dermic secretions but not blood) or also by puncturing the healthy skin
of nonulcerated parts will generally show the Leishmamas (use prolonged
Giemsa stamning)

Cultures on a blood medium may be especially useful but require lesions
that are not overly infected Penieillin added to tl e culture medium may
facilitate the 1solation by inhibiting the microbial des elopment

TREATMENT

Antimony erther trnalent or pentavalent may be active but 1s not
always so (Neostibosan cte ) Sulphate of berberine 2 ce m 1 per cent
solution injected into the edges of tle ulcers Locally earbonie snow,
antiseptics (methylene blue ete ) arc uceful In A<iatic Russia an mfiltra-
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tron of the lesions with 4 solution of atabrm of 3 to 5 per cent, with ap
application of atibrin pomade 10 per cent on the uleers, has been
commended

Prophylazis  The protection of the sores by dressing 1s smperative to
prevent flies ind mnsects being mfected on them The use of special mos
quito nets and repelients are recommended 1 areas where the disease 1
endemic {see visceral lesshmamasis)

7 GRANULOMA VENEREUM*

Defimtion  An uleerous disense of venereal onigm, of very chirome
development and located m the genito-crural or permesal regon s
etiology 15 uncertam

Geographie Disinbubion It ss found 10 numerous tropical regions of the ol and
the new world India, New Guinea Aftuien, Guana Braml southern states of the
US.A It has been noticed tn the Congo

Etwlogy 1Its predilection for the colored race 1s notable (particulasly
for birch-shimned), Melanesians, Afrieans, Afro-Amerteans, Dravidians
However, the whites are not exempted

In 1905 Donovan described an mtracellular baeitiform organssm which,
according fo certam writers, may be related to Friedlander’s baestus and,
Iihe 1t, eastly eultn ated, winle others clamm 1t will not develop on arts
fictal medium In all events the culiure obtained (Alebsiella granulomatis)
are not pathogeme and from this fact & virus has been nesiminated, pos
sibly related to the bacilh whose pathogeme role 15 poorly estabhished

Venereal transmssion seems io predominate

Pathology The mnfiltration of the granuloma 15 composed mamly of hmphoeytes
and plasmocy tes with groups of polynuclears 1t 15 choractenrzed by the precuce of
yacnolated histocytes 1 which we can stam the Donovan’s bacllary formations
(Gsem.a stlver impregnation) It can be compared to the histol PP of
rhineseleroma Both have 2 marked tendeney to fibrosis The hustologic aspect of the
granuloma lends itself to a diagnoss of very great probabehty {groups of polynuclears
bactiferous histocy tes, prohferatyve epithelium)

Symptomatology After an incubstion sarying from a few dys to
several weehs the affection begins with an ulierous papule most frequentl;,}
located on the gemital organs Its superficial, then sclerous extension Wi
brng on notable dsorders, gradually gumng the entire perigemtal m;c:,
sometimes partially destroying the pems, cvusing recto-vagmal fistulae,
shrinl age of the urethra, ete The 1y mph nodes remam exempt

Prognosts 1s serious from a loeal vienpoint

le
Ihagnosis New lomons or thost remammng closed m the femal

#Synonym  Granuloma sngmnale
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genttal organs are rather difficult to diagnose chimeally syphihs, chan-
croid, tumors, late ulcerous lestons of lymphogranuloma mgunale, ete
The chancroid and lymphogranuloma (the former always, the latter fre-
quently) have a considerable glandular repercussion The Bordet-Wasser
mann reaction or krer's test, can be used to fix the diagnosis The Dono
van's bodies (Giemsa) should be mvestigated Histology will also be of
value 1n distinguishing the granuloma from tumors, lupus, ete

Old and extended lesions with therr combination of ulceration and
cicatnization are easy to diagnose
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Fia 71 GRANLLOMA VENEREUM
Case fiom Venezuela (courtey Dr F Brumpt)

Treatment Antimony 1s recommended by many ob:er\ers (Emetc,
Tovedine, see Sleeping Sickness and Selust 3 S des hone
also been used Local treatment 1s ordinary Streptomyein 1s active

Rhmoscleroma

Cins affection, very simlar in appearance, and m which a bael-
lus of the Friedlander type (Irisch’s bacillus) has been solated, 1s not
espeanlly tropieal The mnfiltrative leston, very hard (intense fibrosis),
Lightly ulecrous, attachs especiaily the nose the mouth, pharyny, and the
trachea It 1s possible to confuse 1t with syphilis, yaws, lershmamasis,
caneer, ete
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tion of the lesions with a solution of atabrm of 3 to 5 per cent, with an
apphieation of atabrin pomade 10 per cent on the ulcers, ;m been
commended

Prophylaris  The protection of the sores by dressing 1s 1mperative to
prevent flies and 1nsects being infected on them The use of special mos
quito nets and repellents are recommended 1n areas where the dicease 15
endemic (see visceral leishmamasis)

7 GRANULOMA VENEREUM*

Definitron  An uleerous disease of venereal orign, of very chrome
development and located n the gemito-crural or permeal regron Its
etiology 1s uncertain

Geographic Distnbuizon It 1s found 1 numerous tropieal regions of the old and
the new world Indiz New Gumnea Afnica Gmana Bram] southern states of the
U S.A Tt has been noticed 1n the Congo

Etwlogy Tts predilection for the colored race 1s notable (particularly
for black shinned), Melanesians, Africans, Afro Americans, Dravidians
Howeer, the wlites are not exempted

In 1905 Donovan described an mtracellular baeilliform organism which,
according to certamn writers, may be related to Friedlander’s breillus and,
hike 1t, easily cultivated, while others elaim 1t will not develop on artr
ficial medium In all events the culture obtained (Alebsiella granulomatis)
are not pathogenic and from this fact a virus has been meriminated, pos
sibly related to the bacill whose pathogeme role 15 poorly established

Venereal transmission seems to predommate

Pathology The miiltration of the granuloma 15 composed mainly of lymphocytes
and plasmocytes with groups of polynucleirs 1t 15 characterized by the pre ence of
vacuolated histocytes m which we can stan the Donovan’s baallary formations
(Giemsa, stlver mmpregnation) It can be pared to the histol P! of
rhmoscleroma Both have a marhed tendency to fibross The hnstologic 2
granuloma lends 1itself to a diagnows of very great probabihty (groups of polynu

bacilliferous hstocytes proliferative epithelium)

;pect of the
clears

Symptomatology After an ncubation yarymng from a few days to
several weeks the affection begins with an ulcerous papule most frequently
located on the gemtal organs Its superficial, then selerous extension will
bring on notable disorders, gradually gamming the entire perigenital arlea,
sometimes partially destroying the penis, causmng recto-vaginal fistulae,
shrinkage of the urethra, etc The lymph nodes remain exempt

Prognoss 1s serious from a local viewpomt

Dzafmosts New lesions or those remaming closed m the female

*Synonym  Granuloma mguinale
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genital organs are rather difficult to diagnose chinically  syphihs chan
eroid tumors late ulcerous lesions of lymphogranuloma ingwnale, cte
The chancroid and lymphogranuloma (the former always the latter fre
quently) have a considerable glandular repercu~sion The Bordet-Wasser
mann reaction or Freis test can be used to fix the diagnosis The Dono
vans boches {Giemsa) should be investigated Histology will also be of
value in distinguishing the granuloma from tumors lupus ete

Old and extended lesions wath their combmation of uleeration nd
cieatrization are easy to dingnose
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Fic 71 GRANULLOMA VENEREUM
Case from Venezuels (courtesy Dr E Brumpt)

Treaiment Antimony 1s recommended by many observers (Dmetie,
Fouadine, see  Sleeping Sickness and Schistosomiacis} Sulfonamtdes have
akwo been used Local treatment is ordinary Streptomyein 1s active

Rhnoscleroma

This affection very similar m appearance and m which a bael-
Ius of the Friedlander type (Frischs bacillus) has been 1solated, 15 not
tspecially tropical The infiltrative le 1on very hard (intense fibrosis),
hightly uleerous attachs especinlly the nose the mouth pharyny, and the
trachea 1t 15 possible to confuse 1t with syphibs jawms lershmanuasts,
cancer, etc
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8 LYMPHOGRANULOMA INGUINALE*

th’I.‘hls affection 15 fairly frequent n the tropies without being confined to

em

The etiology 1s attributed to a virus (Hellerstrom and ‘Wassen), trans
mussible to the monkey by subcutaneous means, and producing i mice an
encephalitis by introcerebral inoculation This virus which measures shout
150 pp has been cultivated on chichen embry o

Anatomically, ademtis shows neerotic foe surrounded by the epitheliod
cells and Langhans cells, then a lymphocy tic and plasmoeytic erown The
cells of the exudation show small mclustons found also outside of the cell
Certain wniters had previously 1dentified thenr as Rickettsias

The histologic appearance of the adenitis reminds one of the lesions of
tularemia With the exception of the ly mph nodes, the mfiltration and the
consecutlve sclerosis are as usual

Chmieally, the small primary ulcerous leston often ecapes examnation
(genital site) In a few weeks a subacute adenopathy follows with more or
less general disturbances, which finally suppurates Iightly, forming multt
ple and lasting fistulae Often deep-seated lymph nodes (ihac) are
affected

In man the mfection of the lymph nodes may bring on a more or less
elephantoid condition In women, the mguinal bubo 1s rarely seen but
rather an mflammation of the pelvie glands, stubborn vuls o-vagimal ulcer
ations, mfiltrations of the rectum with final shrinhage This “genito ano
rectal” syndrore 15 sometimes accompanied by elephantoid lesions of the
vulva, constituting the ‘vulvary esthiomene” described by Hugwer m
1848 and mcluding a chromic state of elephantiasts, o vulvular ulceration
and ano-proctitts Fourmer had attributed the rectal sy ndrome to syphihs
Ano rectal syndromes are also found 1 men

The “quoad vitam” prognosis 1s favorable but serious locally 1 women

Diagnosis mast be made with other ademtes of syphilis, of chancroid, of
ordmary nfection, of plague The case history, the hnowledge of the ways
of nfection, the appearance of the suppuration, sometimes the lymph
node biopsy, will facihtate the diagnosis Fre's test (cuts reaction with
natural or experimental killed virus) gives a more certam ndication

On the vulva, the hardness of the mfiltration and the callous nature of
the ulcerations, the appearance in turgescent “cox comb” of the small
Iips will attract notice

The treatment, previously very unsatisfuctory ( antimony, copper;
eto ), has been renoy ated by the use of sulfonamides

gold,

*Synonyms Venereal Lymphopathy Nicolas-Favre disease Clmatie Bubo
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9 MISCELLANEQOUS DERMATOSES
helowds

The marked tendency of Negroes to have Keloid <cars deserves atten
tton

By the uce of a precise and repeated technie, racial rased tattooing 1s
obtammed Formerly very common in Central Africa, 1t now tends to fall
mto disuse, at least on the face Involuntarily, often after burnings, ete,
abundant kelords appear The same {acts are noted among the population
of Oceama

Aseptic surgery rvarely causes these recidivous h) pertrophic fibrous
reactions

The favorite localization of syvphlids on these formations (racial
tattooing) has been noticed

Awnhum

Rosser attrnibuted the Keloids and elephantiasis to a fibro plastie dia
thesis special to Negroes Ainhum 15 attributed to the same disposition

1t 15 a fibrous ring appe wning on the under surface of the httle toe and
finally pediculizing and separating the toe, who e sheleton undergoes
localized atrophy

The etiology 15 obscure, the racial tendency and going barefoot are
the main apparent factors Treatment 1s surgical

Larhen Tropicus (Prichly Heat)*

Defimtion  Very common dermatosis m warm and humid chmates It
15 related with heavy sudation and characterized by an itch and papulo
vesiculous eruption

Geographic Distribution 1t 1s found evervwhere 1n the tropic

Ftiology Microbes (staphylocoeer) and fungi have been inerimmated
but these or appear as tions on pre exssting lesions

Sudation plays nn mmportant role The type of clothing mtervenes alco
The old fashioned flannel belt was responsible for many loeal eruptions
The natives 1 the Congo, who never have prickly heat when they wear
few clothes, develop the condition when they wear a tight umform Obese
persons blonde 1ndrviduals and children are more susceptible

Pathology The sweat glands are blocked by swollen or desquamated cells

Symptomatology Small red papules, often with small vesicles are
mostly found around the belt on the shoulders but also on other parts of

*French Bourbowlle German Roter hund
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the shin Itching 15 very intense The condition ends with thin desquama
tion Staphylococer may complicate the disease

Treatment  After o bath with antiseptic soap, the shin should be care
fully dried Apply a salicylated aleohol lotion 2 per cent then powder with
tale and zine ouide, eventually with camphor, menthol, ete

Prophylams  Avowd henvy sudation and tight clothing Change under
wear frequently and use porous matcrials The skin must be aerated as
much as possible Tepid showers twice a day Avoid sea bathing Awr con
ditioning 15 desirable

10 I'ROPICAL PURULENT MYOSITIS

This chsease has been relited before to filarasts Its etiology seems
staphy lococere but the mech inism of the locahzation of the mierobes
the museles 1s not hnown *

Purulent myositis 15 commonly encountered in warm and humid coun
tries, especially among native laborers In the Congo its distnibution
rregular

The chnical picture 18 vanable The severity of the condition varies
tram a moderate feverish state to verv grave tonr-infectious phenomena

The tumefaction of one or several large museles (mostly m succession)
leads to subacute ahseesses producing a reddish and not very abundant
pus, Or, more rarely, common pus

The prognosis 1s vanable and was very severe before modern ehemo
therapy limited the estension of the ¢ases

The diagnoss 15 not alway s easv, the muscular tumefaction bemg some
times diserete and the disease appearing then as an nfluenza

The treatment uscs sulfonamides with the necessary surgical steps
Pericillm should be tried

11 FILARIASIS!

From the viewpomt of pathogenesis, we will consider o series of syn
dromes of Inereasing gravity and umportance, 4l due to Nematodes be
longng to the superfamly of the Filaroidea, and commonly called Filana

(A) MANSONELLA OZZARDL

History Furst obtained by Ozzard from Carb Indung i British Guapa and de

<cnibed by Manson
Geographie Distnbution  West Indics, Central and South Amenc

Morphology 'The adults are found m body cavities and omental tssues

fherent proof

*T eptospira have been mer ted without
1French Filario ¢ Filanasnis
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The male has a strongly curved caudal extremity The {emale measures
65 to 80 mm 1n length The mucrofilaria, 175-240 p by 4-5 4, 15 found 1n
the blood It 1s a nonperiodic sheathless microfilaria and has a sharp tail
Transmisston oceurs by Culicoides furens (Buckley, 1934) and posaibly
C paraensis
Pathology and Symptomatology have been 1nadequately studied but
«eem msigmificant

(B) ACANTHOCHEILONEM[A PERSTANS

History The worm was first found by Damels (1898) 1n abongines of Butt h
Guiana then descnbed by Manson who fourd the microfilaria in the bloed of Congo
natives

Geographie Distnbution Common m most of the Afisean ternitory from Algiers
and Tums to Northern Rhodesia 1t 15 frequently s ociated with Loz loa 1n west and
central Africa A perstans 1s also found 1 Panama Trnnidad the West Indies and
South America from Venezuela to the Argentine

Morphology The adults live 1 the bodv cavities mostly peritoneal
rarely pleural and pericardial [hey are elongated, white Filariae with a
smooth cuticula and strongly mcurved tails in both sexes The male meas
ures approximately 45 mm to 60 mm and the female 70 to 80 mm by
120 p The mucrofilarize, althouzh nonperiodic, appear fewer m the
peripheral blood 1n the davtime than at mght They are small measure
from 100 to 200 y. by 4 5 p, unsheathed, and with abruptly rounded tails

Transmussion. In hyperendemic regions of Central Africa, almost 100
per cent of the adults harbor the parasite The epidemiology of 1 perstans
has never been adequately studied Human infection 1s sard generally to be
produced by bites of Culicordes gustemr (Sharp, 1928), a small mdge
which bites voraciously at dush and mght and Iays eggs m shallow w ters
The adults emerge after three days from the larvac One wonders, how-
ever, 1f the role of transmission by Culicardes might be accepted as certan
since we know more about other closely related and widely found species
of Acanthockedlonema, such as A streptocerca (see further) and 4 van-
hoofi The latter specics according to Peel and Chardome (1946), 1s
responsible for the so called perstans mrcrofilaria of the chimpanzee in
the Congo

Pathology and Symptomatelogy Allergic cutancous phenomena have
been attributed to the antigen hiberated by the numerous Inving or dead
perstans mucrofilariie This has not been defimitely proved On better
grounds, however, 4 perstans has been merminated as bemg largely
responsible for the eostnophihin <o wadely found among natives

(C) ACANTHOCHEILONEMA STREPTOCERCA
Hustory The mucrofilana was de cnibed bv Macfie and Corcon (1922) fiom the
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Gold Coast being present 1n the derm from sas many as 45 per cent of willagers

Dubois found 1t 1 Congo natives (1933) Streptocerca muerofilaria are farrly com

mon 1n the region as well 1n man as m the chimpanzee Two complete female spec

mens have been recently recosered from tnis ape (Peel and Chardome 1946)
Geographic Distribution West and Central Afriea

Morphology  The male 15 not knonwn The females recovered from the
shin of a champanzee (Pan pamscus) i the Congo, measured 27 mm 1
length The mucrofilariae seen 1n utero and some of them commg out of
the genital pores had the same morphology s the one obtained from the
derm of 5 out of 11 chimpanzees and from the derm of men The strep
tocerea microfilaria has no sheath, 1s found only 1n the derm, and measures
240 by 3 p The cuticulr1s transversely striated Nucler are seen i single
Iine to within 1 g of the caudal tip

Transmassien  So far not known, possibly by Culicowdes (see above,
A perstans)

Pathology and Symptomatology This has been studied but little and
A streptocerca may play a greater role m filaria] pathology than 15 sup
posed Dubor and Vitale m Nepoko (Belgian Congo) have found strep
tocerea microfilaria m 31 out of 34 shin biopsies from elephantiass of the
lower limbs

(p) LOALOA

History The worm was extracted in 1770 by Mongin from the eye of a Negressin
St Domingo The ‘eve worm' was often seen among newly 1mported African slaves
It was first reported from Afriea in 1777

Geographic Distnbution Confined to West and Central Afnca where 1n certain
regions 1t 1s extremely frequent among the natives and Europeans

Morphology Whitish threadlihe worms with small bosses on the cuticle
The male measures 30-35 mm by 035-045 mm and the female 50-70
mm by 05 mm The blood microfilaria 15 sheathed, has a durnal perio
dieity and measures 275 p by 8

TT}c’msrmsswn Chrysops dumdiata and C siacea, day biting Tabamd]
flies, act as mtermediate hosts Fhe females only feed on blood The lars :d
stages of Loa loa are found in the thoracic muscles, connectrve tissue, ilne
fatbody of the flies In human hosts, the mnfectrve larva enters cormecears
tissue and develops very slowly The adult wc))rms migrate for many 3

10 years and more 1n the connective trssues,
( Ptfthology and Symptomatology Loa loa has a farrly decldtedd}z‘iztt}::n
logic role None of the symptoms are attributed to the mtro et
of larvae The adult m itself seems moffensive As a mattsr Obulba;
1t 15 sometimes observed where the shin 15 delicate or un ;’rhe ot
conjunctiva and even on the surface of operatory mcmo?skmg ven
absence of reaction m the course of this mgration 18 strz
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1 the conjunctiva there arc hardly any but shght subjectrve phenomena, a
sensation of foreign bodies and at times a verv shght redness We have
never come across the “maddening pamn’ quoted by Elliot

Eosmophihia 15, on the contrary regular and very strong (20 to 60 per
cent) and probably m relation with the proteins of the worm

Bemdes this, one observes an mdriduahzed mamifestation oecurning
sery frequently m white people and more seldom 1 natives, and hnown
since 1895 (Argyll Robertson) under the name of Calabar Swellings This
name which alludes to the frequency of swellings in resident Europeans 1n
Southern Nigeria can be called ‘ erratic filarian edema ”

Fro 72 Loa Loa CasE_SwoueNy Eve Lios
Compare with the Romanas sign mn Chagas disease (phot Van Breu eghem
Tropieal Institute Antwerp)

Calabar Swelling, are moderate, elastic, without the shin depression » ~
phenomenon, not pamful or red, but sometimes pruriginous and eventually
gnving an wmpression of tension or, if m the feet, making walking very
difficult They ean be located at any stte on the cutaneous surface, with a
predilection for the anterior side of the wrst, thenar or hypothenar
eminences, rarely on the scrotum and even more <eldom on the buecal or
tlottic mucous membrane These edemas are les erratic than their name
leads one to believe It 1s rare for them not to persist, for two or three dayvs
or even longer Sometimes there 18 a verv persistent state of edema

Prognosis This, however, remains very shght The condition, 1 fact,
s more of a discomfort and disfiguring to the face than a disease
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Path The pathog of the edemas has been frequently discussed
The edema of Qunchg 15 attnbuted to venous spasms Observation has proved
that the worm mn itself nd 1 1ts normal state 1s not & generator of edema Besides
the wniters who have tned to find adults on the level of edematic zones have nof been
successful Tt 15 quite possible that after the death of a para ite other mamfestations
come to light but 1t i¢ kard to believe i the eustence of a dead worm m every
attack of edemi Microfilariae m  he blood are often absent 1n those affected by
Calubar Swellings The most acceptable explanat of the festations has besn
connected with allergy to filanan protems This results parhicularly when the antigen
of a worm breaks durning extraction or 1 the vourse of ¢xperniments m which an ex
tract of filana 13 1njected mto the shin Reactions of the “Calsbar Swellings’ type a &
produced 1n this way (Chandler, Guhs and Schubardt Fawley Rodham and Dubas)

This agrees fauly well with the rather long “mcubation of the Calabar Swellings
(ceveral months) and their dissppearance 1n the long run (four to five years) when
the sensitiveness diminishes Rodham sets forth the hypothesis that the very hght
wnfections are the most allergie This would explan how rarely the microfilanae can
be discovered 1n the blood of these rascs

Other Symptoms Urticaria has been observed fairly otten Tis 1< a
dermic phenomenon, filatian edema bemng hypodermic Neuralgia has alco
been pointed out, due perhaps to edema of the sheath of the nerves Some
times a pachydermie condition of the skin persists Finally, certam wnters
(Stephanopoulo, Dubois, and Valche) blame Loa loa for causing prurigo,
but without having been able to furnich any other proof up to the present,
but the rather doubtful “cum hoe ergo propter hoe ™ This mamfestation
would considerably aggravate the prognosis of the helminthiasis Besides
1t seems rather rare among the numerous carriers

Duagnosts  Loa loa 13 an obvious consideration mn the presence of
Calabar Swellings, especially 1f endemieity can be aceounted for Tt would
bu very fasy to confuse 1t with the edema of Quincke which 18 also atinb
uted to allergmy This has 1 more vared distnibution than the filarian
cdema, partiedlarly the laryngeal edema which 1s more common (170
eases quoted by Koemg mn 1924, of which 21 per cent died) Various lesions
of the mucous membranes, even the deeply locited ones, oligurie enses
followed by pnlyuria, head sche, and various cerebral disorders are als<]>
espectallv characteristic of the edema of Qunche The constitutiond
hereditary basts 1s also more apparent In fact, the diagnosis to be made 15
that of the allergene i olved and not that of the syndrome ood

The diseovery of the adult wortn (by no means regular), of the b ot:u
microfilariae {often mssing), and of a strong eosinophlia { reguler) v‘or
prove decistve or probable elements The immumty tests, euly re:(l)ctmnen
deviation of the complement (Fairley) have only a group v'nlued ne‘z‘ %\mh
erally utilizes, therefore, an extract of Dirofilaria immitis of the dog,
constitutes an abundant and aseptic materzal

bts
Treatment has been unsatisfactorv Adrenalne or more yecent su
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tutes, also caletum, can be used 1 the course of laryneeal aceidents, ete
Emetine and antimony have been prescribed wath relatine success The
treatment of prurigo is not satisfactory (anti pruriginous products, auto
hemotherapy, rtc ) The treatment of this filariasis must be directed 1n the
ant1 allergic sense

Perhaps a cautious attempt at immumization with filarian extract 1s
advisable The ant1 histanunies also deserve to be experimented with

(E) WUCHEPERIA BANCROFTI
Hastory

Demarcuay first di cosered microfilanae 10 hydrocele fluid (1863) and ¥ ueherer
i Brazil found the ame in chylous urme (Brazl 1866) These larvae were
first een m the penpheral blood by Lew:s m India (1872) while the adult female
worms were recovered by Bancroft in Brisbane (1876) Manson described the noc
turnal periodicaty of the mierofilariae 1n the blood and their dirnal concentration 1n
the lungs He also demoanstrated that Cwler fategans was an mtermediate host (2878}
Manson Bahr (1912) and O Connor (1923) pointed out that in Polyneua norturnal
pentodicity did not oceur

Geographic Distribution W bancrofts 1s found 1n almost alt warm reglons of the
world The Near East around the coast of Arabia North West and Central Afnica
Madaga car India the Far East up to southern and northea tern Australia the
Pacific 1slands the Greater and Les er Antilles and along the coast of northern South
Amenca In the Southern USA (Charleston) eases were formerly found ongmally
meported with the slaves and susceptible mo quitoes were nfected Untal recently
W bancrofts wa considered as absent m the Congo and French Equatorial Afnca
However o focus has been discosered m the lower Congo and Lwango i the last
few years (Henrard and Wanson Fain)

Etwology

The threadlihe adult worms are found tightly cuiled in dilatations
of lymphaties 1 man who 1s the only known definite host The male
1 25 to 40 mm long and about 01 mm thich The female vares m
length from 50 to 100 mm and from 02 to 03 mm m width The embryos
at birth are surrounded by « delicate membrane reprecenting the egg shell
which adapts 1tself to the clongate form of the body and 1s then culed a
“sheath  The sheathed microfilaria measures, 300 4 by 8 p Its pertodicity
which 15 generally nocturnal in the peripheral blood (mostly between
10ry and 2 430 ) but is not marked 1n the Puhippmes and 1» Polynesia,
has not yet been satisfactonly explamed

Thransmssion

Several mosquitoes et as intermediate hosts m transmisson They
belong to the genera Culex, Aedes, Anopheles, and Mansoma It seems
probable that all mosquitoes which arc predominantly anthropophilic
might be found to be appropriate hosts The mucrofilariae eseape from their
sheaths 1n the stomach of the mosquito <gon after an mfectivc meal
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Within twenty-four hours they migrate from the stomach to the thoracre
muscles, where they become sausage-shaped and quiescent, measurme
from 125 t0 250 x 1n length by 10 to 20 1 1n diameter After appr(mmatel)B
a week, 1 mould takes place and the larvae rapudly elongate mto s third
stage mature form which measures 15 to 2 mm by 20 to 25 # These m
fective larvae mgrate chiefty toward the head They penetrate nto the
labwm, and when the mosquito feeds, they burst therr way through the
thin membrane of this organ (*“Dutton’s membrane™) and enter the <k
by actave penetration

The complete development 1n the mosquito t1hes from twelve to twenty
dave After penetrating the human shin the mfective stage larae pass
mto the lymphatics, where they settle, reach maturity, and mate The firet
muerofilariae are discharged and appear m peripheral blood m twehe
months or more

Pathagrnesis and Pathology

It 18 unquestionable that amony, numerous subjects infected with 1 bancrofts there
are ome without any appreciable symptoms which neverthcless does not exclude 2
few lectons These are due to the adult worm whowe habitat 19 endofymphatic and
which acts as an irrtant <ubstance 1 the mtersor of the Jymph vessels and doubtless
more e pecially if the worm 13 dead This results o lesions of obstructive endo-
iymphangitis which suffictenthy explain the phenomena of lymphatic stass and
probibly by this one fact elephantasis (experiences of Drinher on the dog)

However acute inflammatory and toxt infectious phenomena are observed m filara
carrrers the etiology of which remaing a much dwiscus.ed subject Purely ‘flant
writels consider that 1n this case allergy interienes due to the protems of the worm
(Q Cannar) The microbists > on the contrars, beheve 1n the mtervention of the
sireptococer ete (Druler has shown that provohed Jymphatic stasis mahes the dog

ble to local @ f but this susceptibility appears rather as
an effcct than & a pathogente cause ) Inside the [ymphatic vessel, the filina causes
endothehal proliferation more or less blocking the hght of the vesrl and causing
ctamis If the parasite dics the mfammation beeomes more mntense wnd obstructive
thromboly mphanmtis 15 produced Recently American observers have bropwed eatly
cases 1 olving soldiers ot the Pacific Theater They remerhed 2y mphangros t}m\kex\;
ng and eosnophthic wnfiltration of the wall centril thromboas with agglomerate
psknotic eosinophiles regardless of the presence or ab ence of worms

The lymph nodes <how follicular hiperplasia edema and eo tnophire mfltration
with or without worms

Subsequently, the reaction generally as a vesult of dead filanae tahes oo & g‘rﬂ]ﬂud
lomatous appearance epitheloid with a lympho plasmacytic crown (tu:wP:iCl:iO:) "
feston) and giant cells of foreign bodies The center mav later berome ealetfie -
sclerotie and all trace of the worm diappear The lymphatic stats “’}"g’:s ped
eonsequence of thest obstructrons intervenes in the onigination of aceidents {::‘:ﬂ:r
cheally (Iymphatie vany chylura ete) The 1ymph nodes are the seat Du gl
lestons In fact the worms hve i the lymphatic vessels both mside and outsk o
lymph nodes The lestons are eserywhere dentical  Iymphacy i mbilirate eo.
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phiba around the dead worms and sometimes an extensive fibrows of the lymph nodes
Local or blood ¢ osinophilia is also ob erved The earlv appearance of fugacious lesions
with edema vascular stasis local eosmophilia are atinbuted to allergy agam t pro
teins of the worm The frequent juxta inguinal =eat of the worms esplains the abun
dance of funicular and epdidy motesticular lestons

Symptomatology

Asymptomatic caces seem numerous The ncubation 1s often rather
slow, about a year, though quite recently American observers have
notired symptoms n the three months following the entry into the
endemic zone The first appearance of symptoms has been recently
deseribed under these conditions and 1n spite of the frequent absence of
nicrofilariae 1 the blood, the diagnosis seems unquestionable The climeal
appearance, the stologic aspect of the biopsies and, above all, the dis
covery of adult worms 1n a part of the cases justifies the diagnosi> made
by these writers The svmptoms which were first observed showed, after a
vague discomfort (heaviness in one of the hmbs)

1 Shght lymphangitis, espt cially m the limbs, with moderate fever and
rometimes centrfugal around the Iymph nodes

2 O1ten tuniculites or epicidymutes generally umlateral, wath puffiness
of the organs and at times thickening of the deferent duct

3 Other subjects showed a fairly shght although genc¢rakized adenopathy
with at times lymphatic nodules m unusual positions Swelling of the
epitrochlea ganglion 1s frequent

4 Part of these subjects merely suffered from discomfort, heaviness of
pains 1n the limbs, the testicles, ete

Psychue symptoms obviously appear The confirmed classic symptoms
of Bancroft’s filariasis have been drided mto two groups mflammatory
and obstructive, both being related Among the former, the most frequent
seems to be recurnng endemc lymphangitis It 1s a lymphangitic, troneu-
lary or reticulary thrust, accompanied by general toxi-mfectious phe-
Tomena, at times very marked (cephalalgia, vertigo, vomiting, constipa-
tlon, gh fever), at other times mlder (moderate fever) The fever epi-
sode may last <everal davs, the lvmphatic vessels may beeome hardened
and voluminous Such attachs may by repetition lead to elphantiasis wath
persistence of edema at every thrust (hence the name, elephantord fever)

In certain cases only general phenomens exist, with the climeal picture
of pure Filaran Fever, a condition very difficult to diagnose (’Connor has
drawn attention to the existence of “focal =pots,” panful places which are
found along the affected imb and which perist between the attacks They
Ppossibly correspond with the nodules around the filamae n the course of
Tesorption It must al o be noted that for some time there 15 a tendency
for the lymphangitis to spread out centrifugally around a lymph node
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(mumy, 1 Samoa) Lymphangitis 15 accompanzed by a certun degree of
adenopathy One can notice the transformation of flammatorv foct mto
abscesses cither mn the limbs or m the ganglons (see below) Subacute
funicubirs and emdidymatis are frequent Pain 1n the region, swelling of
the cord and ot the epididynus, thickenmg of the deferent duct, cy<is on
the epichdymus are some of the signs Sometimes general fever phenomcny,
are observed The disense may continue toward hydrocele, chylocele, sup
purating furucuhitis, ete
Acute or chrome ademtis  They too are very frequent, especially m
Iymphatic forms, furthermore often assoctated with the dilatation of the
Iymphatic vessels of the glands In India, of 1000 filaria carriers, Cruth
shank and Wright have noted 514 mguinal adenopathies, 360 epitroch
Ieans, and 23 auxiharies
Abscesses  Attention also has been drawn fairly frequently to the e at
times muld absresses, scemngly aseptic, at other times of 4 more serious
kind, extremely septic and even deadly Septie fumculitis and even retro
peritonenl sepiic lvmphangitis has been desertbed It appears here that
the role of the hemoly tic streptococer 1s predominant (Anderson, Grace),
possibly facihitated by the lymphatic stasis However, O'Connor and Hulse
consider thit the role of the microcoeer 1s of hittle importance n the
majority of abscesses
Among the mamfestations where obstruetion 1s especally evident,
lymphatic variz and lymphoscrotum must be quoted as where these difata
tions are most frequently obsersed These are ectasias, more or less ve
siculous of the capillanes and the lvmphatic vessels, easily resulting i
lymphorihagias which could leave fistulas and wear out the patient by
repetition
Rather similar are varicose dilatations located m the glands them
selves (capsular vessels or peripheric sinus) and resulting Adenovarz
or Adenolymphocele In the gron and less frequently m the armpis,
lumps, flabby to the touch, are observed enclosed 1 a cutaneous fold
which can be reduced by pressure This mamfestation 13 different fm!ln
the firmer adenolymphocele found 1 the Congoe m regions with O vol
vulus (See Fig 76) {0 atte
Varieose ruptures ean tahe place 1n cavities and 1t 15 necessary ofct h
chiliferous aserts, the most frequent chylocele, of which the nature o ne
hquid provides the diagnosis 1t Wil be cloudy, rich m cells, or et flx} igus
taming s thieh greasy emulsion The appearance of real chylfe
tion of the lymphatics
overflow leads to the supposition that the obstruc There
oceurs m the higher duets thoracic or mtra-abdommal ducts e
sometimes follows a curious and comparatniely rare overflow in
d by the evacuation of urime
urmary ducts Chyluria This 1 characterzed by
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ot milky appearance, sometimes of a pink color due to blood When at
rest, the separation of the urine 15 made 1 an upper layer rich m fat, a
middie layer contuming coagulated albummn and sediment with a httle
blood and celis (lymphocytes) The lymphatic rupture can tale place
m the different parts of the urmary ducts and the coagulation of the
fibrmogen has resulted 1n mechanical aceidents, ureteral obstruction ete
Instead of hemochvluria there may be cases of urmne filled only with
Iymph and blood The evolution of erises mn chyluria 15 very capricious
and ats influence on the general health varies accordingly The hidness
are often partly impaired, doubtless because of the lymphatic staseo, or
even as a result of the obstruction by clots o1 the eacretive ducts Cnylura
wnever very frequent It 1s apparently not found mn Samoa In Guana 1t
seems to be di~covered m 0 5 to 1 5 per cent of the consultants

The condition 15 exeeptional mn the Congo but the etiology has not been
precisely stated It must not be forgotten that nonfilaran chylurias exst
outside regions where filarial infections are endemic

It 1s prmcipally obstruction also, doubtless associated to a certmn
degree with mflammation which causes one of the most frequent among
flaran mamfestations, namely, hy drocele

Hydrocele  The on.et 15 more or less acute according to the importance
of the epididymmtis The active perod does not require & sperial descrip-
tion As stated above, the flurd may he esther scrous or vmphochylous
In bamou, acenrding to Buston, 1t 15 probably an almost unrversal lesion
among the adults In Puerto Rico, O Connor and Hul<e find 1t 1n 13 per
cent of the prisoners and 35 per cent of the filaria carner~ In most regions
of the Congo, hy drocele seems to appear only m medum frequency, as i
Europe Elephantiasis arabum finally 1s related by most writers with
wfestation by Wucherera bancrofts Recogmition of this etiology 15 based
on

1 The geographic correlation 1n certam filanan regions there would
be between 34 ner cent and 70 per cent of the population affected by
elephintiasis et m other filaman distriets (Queensiand, Northern
Nigena) 1t would be totally absent

2 The frecucney 1n the antecedents of clephantiasis caces of aceidents
related to filanasis, lvmphangitis, ete

3 The anatome fact of {ymphatic obstruction by W bancrofts and
the experimental facts (Drinker) showng how ths single obstruetion and
3 concecutive excess of bumm m the lvmph suffice to create a paehy-
dermuc state

4 Anatome findings 1 the cour-e of operations, showing exther hydro-
ccle or eprdidymo testricular thickenimgs 1¢ 100~ chractenistic of filanasiy
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5 The role of superadded microbic mfection 1s not well defi
can doubtless be dispensed with ned and

Diagnosis

The duagnosis of the filanasis of Bancrofty 1 often purely chniesl
due to falyre 1 finding microfilarine These may be absent becau e
the disease 1s of recent datc or because the obstructions of the Iymphaties
Linder the access of embrves into the blood Moreover, obstruction
seems to result in the death of adults

Eosmophiitr may be of 4 certun mdieative value Research should
be made 1nto the more o, less typical adenopathies, hydrocele, the focal
spots of O'Conner Cutancous tests or the devistion of the complement
may prove usetul Examrnation of the blood will be made both by day and
by mght

Treatment

Neostibosan in large doses has recently buen recommended {Culbertson
aad calleague~] Other writers who believe 1 the provocative role played
by the streptococer make use of sulfonamides, beades associating local
therapeutics with 1t

Lately, Hetrazan {1-dietlivl-carbamyl-4 methyl piperazine) has bewn
suctessfully used m Puerto Rico {Santiago Stevenson, Ohver Gonzalez
and Hewatt, 1947) The drug was giver orally (05 to 2 mg /Kg of body
weight, three times a day from three to twenty-two days) The treatment
reduces the mucrofilarial count to zera The low mummalian tovaty of
Hetrazan makes the use of this drug concenable for the prophylaws of
W bancrofte Its action on other filariases 1> so far not known

Abscesses, hydroceles, ademtis, fymphangfis may necessitate minor
or major sirgied mtervention

The treatmaent of elephantiasis will be examined further on

Prophylazis

Prophylavis consists essephiaily n the destruction
ander Malaris and Yellos Fever) and the protestion
house screening and the use of mosquito nets ab mght
compulsory for every earricr of microfilariae

Culex fatigans, the most mmportant and prevalent
ormthophilic The heeping of fowls should therefore
endemie areas 1n order {o distract mosquitocs from bitig ron

of mosquitoes (see
from ther bite by
Thys <bould be

veetor, 1~ hghly
be encoaraged 18

(5} WUCHERFRIA MALAYI o
ot seen 1n Celebes by Lachienstem and de end

The mierofilanne were fir
Hastory e micrpHilanae e faumd only m 1910

by Brug as 4 new speuses (1927) The adults
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Geographie Distnbution T malayt 314 found mn Indonesa Tndo China Chima
Assam Ceylon often together with W bancroftr

Etwlogy W malayr (losely resembles W bancrofte The miero
filanae are eastlv distinguished by two minute nucler m the tip of the
tall, one of which 1s strictly termunal (see chart of differentiation, page
351 and fig 84) The microfilariae show little pertodieity with a maximum
number at 4 ANt

Transmassion oceurs by several Mansonwrdes and Anopheles mos
quitoes

Symptomatelogy Elephantiasis 18 commonly found among infected
people and, accordmg to Brug and others, more on the himbs than on the
gentals

Prophylams 1s e.sentially the same as for W baneroftt The cleamng of
swamp and pords of Pistia plants has been very successful in the elimina
tion of Mansomoides The larvae and pupae of these mosquitoes develop
under water, obtaimng arr by pieremng the stems of aquatic plants
e<pecially of Pistia

(G) ONCHOCERCA VOIVULUS
Hastory

Onchocerca voliulus was first seen and named by Teuchart (1833) m the
nodules of two natives of the Gold Coast Brumpt (1904) found 15 case along the
Uele River 1n the Congo In 1915 Robles found a nodule on the head of a child
1n Guatemala and 1n 1916 described the Filana He pomted out that the nodules on
the head were a sociated with acular di turbances and that a defimte cry ipelas caffed

erysipela de Ja costa was also related with the condition Brumpt 1n 1919 on chnueal

ground afone scparated the Amencan species under the name ot Qnchocerca caceu
tens with the assumption that whereas O ol ulus had been refated to elephantia 1s
of the gemtals 1 Centra) Africa (Quzilleau 1913 Dubois 1915-1917) this disea e was
never encountered mn Central America The vodules of O caecutiens were mostly
located on the head caung a blinding disea e whereas the nodules of O volvulus
were found mainly on the lower part of the body Shght morphologie differences were
250 grven betwen the males of both species but Fullehorn (1924) and 8indground
Q1933) shawed that these differences were within the vamation range of O rolvulus
Mself By this time a Belgian orulist Hissette (1942) discovered the ocular Oncho-
ceraaas tm Congo proving that even on climesl ground there vemained no reason
for separating both pecies This important di covers w2 confirmed in the Congo by
Strong Bequaert and Sandgiound who had the widest experience of both American
&nd Aftican conditions The discase appears thus as the ame on both contiments and
1300w generally attnbuted to Onchocerea volvulus

In 1996 Blackloch howed in Sierra Leone that Srmulium damnosum s capible of
transmitting the wnfection It was only 1n 1946 that VW anson and Henrard in the Congo
gave defimte proof of this after ding 1n infecting lak bred !
damnosum on Onchocerea carmicrs
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Geographic Dustribution

Ounchocerciass 18 hnown 1 Africa from Sierra Leone, Jaberrs the Sudan on the
north and the Congo Rhodegn and Nyas aland to the South The rate of fections
vanes m different parts from 45 per cent (Sterra Leone) to oser 75 per cent
certan distriets of the Congo)

The diease 1 Afriea 1s rather patehy, but seems to <pread We have eenin recent
years in extension of Onchocere1sns an eertain parts of the Conga for metance
Leopoldville In Central Americr Onchocoreiass 13 endermic i eerfain regions of
Guatemna and Mestco (pravioees of Chiapna and Onvaen at altitudes from %00 to
1500 meters regions of coffee plintations)

Tie 73a  ONCROCTICY VOLyUI US Insior 4 NoovuLs

Morphology

The 1dult worms e found m nodules sstutted generally bem;f:
supcrfiennd boncw and the shin They my also oceur free com;;c“ i
tissuc In two autopsies upon Congo nitwves shosiag Onchoz-e;c'x nof " c,
free 1dult female pirasites were discovered between the fi e;-: s
faseia 1uts and m the region of the trochanter (van den Bergl ent -t
Human nfeetions are hnown mn which merofilanae are preteD i
where nadules ¢nnnot be recogmzed Some Onchoeerca Sp(;ﬁfsfq;:c:%md
logically wentrenl wath O rolvulus and found hor{ea,d oo,
antclopes are not enclosed within nodules bub are our;hm  aman
espeerally in the hgamentum nuchie Tt ceems, howc\ier,” D oner o
cases the wntation cverted by the pwaste 13 «ueh ‘These iy
later 4 defimte nodule surrounds the idult Onchoceses
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mnge‘conmdemble distances (up to 70 Lalometers from therr breeding
places according to Gibbins m Uganda) In Africa the veetors breed m
low altitudes and the disease 1s very common below 500 meters In Guate
mala and Menico, on the contrary, onchocercasts oecurs endemically onk
between 700 and 1500 meters The discase m the Western Hemisphere 15
espectally related With coffec plantations i mountatnous reglons, because
the vectors there do not breed below <ome 700 meters In the coffee
drstriets of Guatemala and Mexico, from 30 to 100 per cent of the mdivid
uals are wnfected The Simulium are day biting fhies (hetween 8 At fo
62 M) Only the female flv tes and transmits the disese
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Tic 74 Secmiow oF THE S wirst Derssic Microsiuarne Uete Co’

Coll Tropical Institute Antwerp

The merofilarne, after beng ingested by the fy, mlgra’tye from tchSeB;:;
to the thoraci, muscles, and become the Hyqusage forms Aft:;-:o e
moults, the parasite nssumes 4 long and slender form undtp:ﬂ e
head and proboseis The development 18 completed alter sx\doﬂswu oy
Only a few larvae (from 1 to 10) are found m each infected fly
that the Sumulum cannot survve a heavier wfection

The rate of mfection among the flics varies from
mala to 9 per cent 1n certam regions of the Congo
the Utle) and to 33 per cent 1n othet parts of the C
Onchocerca des elop <lowly m the human host (several

5 per cent 1w Guate-
(near Leopoldvlle, 1
ongo (Lusambo) The
‘months probably}
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Symptomatology

The filwrial nodules appear as small, firm, b
wncompletels to the shin, wnd 1 most C'l’\(‘b, sl;xg]g?srl? 't;ll:;t;r::edilir:ng
from 3~4 mm o 3-4 cm, the average size bemg 15 em  They hardlle\s
ever uleernte although their contents are sometimes of a purulent nature
In certun regtons, 80 to 90 per cent of the adults mav show nodules
The number varies i an individual between 1 and 3 (frequent cases) or

Fie 76 ADENOLY \PROCELE WITH MERODERM OF QUIZILLFAY Urtz, Coveo

Phot D Hooghe, Tropieat Institute, Antwerp

ase the nodules are Very
d a superficial bone sur-
predonunatng 1
Central Ameneal
been found
hree months

from 20 to 30, up to 100 and more In tho ¢
small Their fas onite site 15 between the shin an
face the dhwm, the sacrum, trochanter (loeahzations
Afriea), the nibs, <calp (localization predonunating m
They are found especally in adults, although they hasve
undcr the age of onc year (Strong) and even at the age of t

(Robles)
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Adenopathy Nodule carriers {requently shiow an imdolent adenopathy
of the mngumal and cervical glands which perhaps may be attnibuted to
filartae In certain cases what has been described under the name of
adenolymphoeele appears a pendulous mgumal tumor made up of a
cutaneous fold enclosing varous hypertrophied and sclerous glands, 1its
size may be eonsiderable Here agam the relation between the chimeal
syndrome and the parasite 1s rather obscure This type of tumefaction
<eemns harder than the adenovarx seen m W bancrofts mfections

F16 77 Curaveous ONcHoceRenasts v THE LEre Conco
Phot D Hooghe Tiopical Institute Antwerp

Fddonal prurgo Thns affection whose advanced stage Ouzilleau has
deseribed under the name of “Aerodermia  has been distingwished from
other prurigos by two French dermatologists, Montpelhier and Lacroi,
who studied blaek nflemen in Afniea This syndrome 1s nightly attributed
1o 0 wolvulu, beeause of 1ts frequency 1n infected patients and 1n the geo
graphic localities of this filama In Luropcans n partieular, mfection by
O volvulus 1s accompamed very frequently by prungo (at least 50 per
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cent) Moreover, we hnow the regulanty of the dermotropism of the
microfilariae of this species and the frequency of the histologic nflam
matory reaction along vascular nervous dermic plexuses Not all the
filanae carriers show these cutancous mgns and 1t 1s possible that a favor
able ground and a sensitization to the filanal allergene may be the cause
Gibbons and Loewenthal at one time held the reaction to the butes of
Simulium responsible, but m general this does not appear to be true for
Europeans, 4t least when they have returned to ther natie country
Moreover, Loewenthal has grven up this theory

The fundamental symptom of filaral 1tch 15 prurigo, developing bv
irregular attacks and accompamed by a papulous and sometimes pustular
1eaction Ultamately, Iichenization becomes mportant and may be accom
panied by pachy dermia

Fially, sclerosis and atrophy of the derma cause a thin semle shin,
covered with a shming epidermis with diamond shaped markings like
hizard shin (Ouzilleau’s Nerodermia) Lesions prevail on the back, the
buttocks, the nutside surface of the Iimbs, sparing the face the extrem:
ties and the gemtals The cutaneous signs seem r we, even absent in Cen
tral America They have, however, been observed i Europeans, and re
cently described 1n natives under a form which closely resembles the
African one (Goldman and Ortiz, 1946)

Elephantigsts  Smee, OQuzilleau (1913), Dubos (1916), the hypothesis
which attributes elephantiacis to O wolvulus has been widely diccussed
many times w2thout bemng solved We shall study 1t further with elephan

tiasis
Ocular Onchocerciasis

In 1916 Robles and later Luna and Calderon desenibed the disease 1n
Guatemala while Ochoterena, Torroella, and Silva extend this knowl
edge to certamn regions of Mevico The symptoms begin late and pro
gressively 5 or 6 years after the first appearanee of nodules photophobia,
abnormal conjunctval sensation, and slow ev olution of lesions n the

cornea and uvea

These ocular complications are frequ tam
carners) and thus probably because ot the predommance m cer ”
countries of the cephalic localization of the worms with an abuudancem
microfilariae 1m the skin of the face and the neighboring acular me

branes

Ocular onchocerciasis was observed m 1932 by Hissette mlthz S)?:lg‘;r:
{Congo) Tt attuns great frequency there for example, 21 ‘; xhlch 7
village had nodules 199 times and ocular lesions 159 times, z(l) oS
were amaurotic Since then such phenomena have been found 1

ent (15 to 20 per centin American
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parts of Afriea 1ncluding the Congo but never mn such proportions
D Hooghe notes 2 per cent of ocular le 1ons and 05 per cent of blindness
(80 per cent of nodules) The frequency of ocular troubles in Sankuru may
be m relation with the abundance of cephalic nodules as 1n Guatemala
and contrary to Uele

His=ette deseribes the affection s bemng o torpid midoeyclitis However,
the filarial 1y asion 15 probably by continwty of <k conjunciiva cornen,
and we may wonder whether this systematization 15 not excessive Hiseette
considers that the first clear objectrve symptom 1s the change of the pig
mented edge which borders the pupil especially n the lower hemcyele and
a deep pertkeratic injection

y - - =

~r o

o
{;jjg

. 4

S - 4
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F1c "8  OcULsR ONCHOCERCIASTS

Th ee c1 es { om the Uele with nod les ¢n tle head and trunk common sight 1
Central Amene  1are i M ea (L van den Berghe)

We alco note very early a swelling of the ey¢ Iids conjuncti al redness
and punctuation of the cornea due to <mall exudative foer heratitis 1
then declared a horizontal pannus appears and signs of uveitss (change
of the pupil pertheratie redness synechias) and chrome chororetinitis are
mamfested with finally sometimes an atrophv of the eycball

Subjectis e s1gns are rather vague abnormal ocular sensations photo
phobia decline of v1 10nal sharpness African natives sometimes declare
they see =erpents of fire which we <uppose correspond to the entoptic
appearance of the larmac

Prognosis

Onchocerelasis appears as a <erious affection beeause of the {requency
of cutancous troubles and espeernlly ocular disturbances Hissette con
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siders 1t the most important cause of amblyopia and of amaurosis
Central Afnca
Dragnosts

Clinieally, confusion 1s possible between filarial nodules and small
cutancous tumors {fibromes, juxts articular nodosities) The latter are
harder, more adherent to the shin, and more symmetrical Excrston or
puncture 1s the simplest means of diagnoas Ordinarily puncture brings
out fragments of adult worms, eggs, and casily recognizable microhlanae
(see below muicroscopic diagnosis)

Fig 79 Ocunip ONCHOCERCI4SIS
Two ca es with blindness from the Uele (L van den Berghe)

Adenopathy 1s of uncertun climical diagnosis and even s attributton

to filariasis 15 not aboye all discussion
The prungo must be distingwshed {rom various paraztl: in?vx‘;f
prutiges Sarcoptic itch 1s easily recogmzed varyng distribuf \:0 p)oder,
fingers, peuts, etc ), wrmhles and vesicles, morhed m\dcncw“ o e
mitis, action of the treatment The hnding of S‘u‘cop(e; ‘:’:‘0 e
diagnosts Care must be tihen, for 1t 1> evident thb \t e nn;fgstatlons
may be pre.ent The same observation 1s true for ocuiar :s\
which may be contused with ophthalma srom othvi1 cnu; ® rhe adult
All this finally brings us back to the parasitic }:agﬂ 0 s aurface
orm must be looked for by careful palption of all the cu
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and exeision or puneture of every nodule suspected If we wish to have
only an 1dea ot {¥quence in the palpation it 1s sufficient to palpate the
tavored areas (1hac, sacrum, nbs, trochanters, the =calp) Yve must punc-
ture a sufficient proportion of nodules m order to affirm the correctness of
the diagnosis

The mucrofilariae may be found mn the lvinph nodes, but rarely n
number and sometimes the identification 1s rather uncertam

A more certain procedure 15 to make the fesearch i the derma Several
procedures are used (1) by talang 2 cutaneous fragment and placing 1t
m 2 to 3 drops of physwologie water m which the larvae are found, (2)
exeision with a razor blide of a fine shice of the papillary derma which we
examine under the microscope between shide and cover slip, (3) shght
scarification covered by a drop of sahine spread on a smear after two or
three minutes (4) The best method consists m a scanfication of the
derma, then warting until a little bloody serosity appears instead of blood
and making a thick drop This flmd contains dermue filamae (O volvulus
and A streptocerca) and also eventually sanguicolous microfilariae (loa,
perstans, bancroftt) 1t 15 possible to distinguish them after st uning (see
charts, pages 350 and 351)

The microfilariae may also be sought 1n the t1 sue of the conjunctiva
after excision with curved seissors of 1 minute scrap (head of a pin)
which must be esamined immediately m a drop of saline

Tdentification on 4 sk section 1s always uncertan for lack of sufficient
and characteristic filarial fragments Thich sections by congelation are
often more favorable

Finally, 1t 1s po.sible to ob~erve the microfilarine 1n the humor aquoss
or 1n the cornea thanks to the corneal mecroscope This can be most
nstructive

Serologie methods deviation of the complement and cutaneous test
have only a group significance

Treatment

The first American observers reported cures of ocular troubles by
excision of nodules but later observers have not confirmed these favor-
able results or at any rate have shown only pasung mmprovement The
natives of Guatcmala, howevir, are anvious to see the nodules extirpated
and 1f these are not numerous this inters ention 15 certamiv useful

An mtra nodulnr mjection of Rivanol, 1 per cent, 13 much more expedi
tious Hiseette only punetures the nodule m <everal directions with a
thiek needle This brings final atrophy

As a general treatment crmetid, fouadine, neostibosan, ete, have been
tried without appreciable results
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Murgatroyd advises the desensttization by mjection of extrict and i,
seerns to us that this 15 worth trying

Van Hoof and colleagues have recently (1947) treated onchocerci.as
with Bayer 205 and have obtamed the disappearance of dermic micro
filariae as well as the death and resorption of dults contarned 1 the
nodules They give repeated doses of 1 Gm to 150 Gm tsice a wesk
When the tull cumulative dose of 5 Gm has been reached, the death of
the worms produces 1 violent reaction with fever and arheular pains,
exfoliation at the level of the dermic lesions and mflammatory reactions m
the ocular lesions This reaction s sometimes dangerous The total dose
of 8§ Gm 1n 1njections given with care at sufficient 1ntervals would lessen
the reactional phenomena and cause all the O volvulus to disappear

Prophylaxis

The biology of the Simulium 15 such that the mdivadual as well as the
social prophylavis of onchocereiasis 18 one of the most difficull problems
to solve

1 The eradication of Simulum secmed an almost futile attempt untif
the recent encouraging experiments with ymmersed stones made of ement
and DDT and placed upstream It appears that an efficient concentration
of the lirvicide 15 thus provided in the runming water Garphom, m
Uganda (1947), 1n using the drip method upstream, obtained total erid
cation of Simuliums

2 Infected people, the only known resersoir, should be treated The re
maval of nodules has been widely practiced but can only reduce the sever
1ty of the mfection, as many nodules are too small to be located and o5
some adults may be unenclosed 1 nodules The use of Bayer 203, as ad
vocated by Van Hoof and colleagues, appears to us as too tovie to be the
answer to this problem

3 The protection of man agunst day brting flies can be m-ured by ap
propriate clothing and the use of the already mentioned repellents

12 ELEPHANTIASIS

Twa, or even three, types may be distingmshed

1 Elephantwusis nostras Sporadic cases are ors
countries, thewr basis 1s a glandular obstruction due to varous patm eogus
causes repeated lymphangtis of varicose and other uleers, cutan OI
tuberculosis, cancer, ete At other times thi elephantiasis 1s €ry ptogetﬂa 1:
Casteliant has deserrbed special rerobes whose role has not heen es
Tished

2 BEliphantiasis
where 7 bancofés extsts and somefmes §

observed m all tropical

a5
bian elephantinsis) 16 1s endemsc 1 A7e
s v . ollo ;¢ manifestations of filand
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for mstance 1n repeated lvmphan,itis sometimes on the contrary 1t ap
pears in an msdious manner According to O Connor and Hulse the latter
¢ventuahity 15 most frequent in Puerto Rico where on 301 cases the
writers had 240 primary cases and only 59 secondary ’ that 15 follow
1ng lymphangits

3 Congolese elephantians  One of the wnters (A Dubos) has felt
for some time that this form should be distingwished from Arabian ele-
phantinas In Central Afmea W bancroffy seems absent i many places
where elephanfiasis exists No doubt this ob ervation may be due to

. A

Fr 80 Genirsn Ersenastia 15
Earhy tage from tle Congo ( olt Tropieal Institute Antwerp)

sufficient research and as we have stated above the recent discovery
(Famn) of W bancrofti mn certain places of the Congo weakens this para
sitologic argument Howescr 1t scems certain that m various regions of
the Congo where elephantiusis {particularly the <erotal) 1» common not
only are W bancroffs ibscnt but also all the pathologie compley (re
peated lymphangitis hydroceles 1 great frequence lymphatic \ancoses
cte) wineh has been attributed to it Beside one of the writers (A
Dubots) having operated upon 60 to 70 ca<es of scrotal clephantiase
noted the absence of lestons of the testicles and spermatic ducts The para
<itology  elinical medieime and pathologic anatomy tend fo separate the
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Murgatroyd advises the desensitization by mjection”of evtract and 1t
seems to us that this 1s worth trving

Van Hoof and colleagues have recently (1947) treated onchacereiast,
with Bayer 205 and have obtumed the disappearance of dermic miero
filariae as well s the death and resorption of adults contamed 1 the
nodules [hey give repeated doses of 1 Gm to 150 Gm fwice a week
When the full cumulative dose of 5 Gm has been reached, the death of
the worms produces a violent reaction with fever and articular pany
exfoliation at the level of the dermuc lesions and mflammatory reactions
the ccular lesions This reaction 1s <ometimes dangerous The total dose
of 8 Gm 1n 1mjections given with care at sufficient intervals would les en
the reactional phenomena and cause all the O wvolvulus to disappear

Prophylaznis

The biology of the Simulium 15 such that the mdividual as well as the
social prophylaxis of onchocereiras 1s one of the most difficult problems
to solve

1 The eradication of Simubum seemed an almost futile attempt until
the recent encouraging expermments with mmmersed stones made of cement
and DDT and placed upstteam 1t appears that an efficient concentration
of the larvieide 1s thus provided n the runnmg water Garnham
Uganda (1947), 1n using the drrp method upstream obtamned total erad
cation of Simuliums

2 Infected people, the only known resersoir, should be treated The re
moval of nodules has heen widely practiced but can only reduce the sever
1ty of the mfection, as many nodules are too small to be located and as
some adults may be unenclosed 1 nodules The use of Bayer 205, as ad
vocated by Van Hoof and colleagues, appears to us as too toe to be the
answer lo this problem

3 The protection of man against day biting flies can be msured by ap
propriate clothing and the use of the already mentioned repellents

12 ELEPHAN1IASIS

Two, or even three, types may be distinguished

1 Elephantuasis nbsif;s Sporadic cases are observed 1n all tr0§1cacl
countries, their bass 1s a glandular obstruction due to various pathol ng‘;b
causes repeated lymphangitis of varicose and other ulcers, cu\a:\en(ir
tuberculosis, cancer, ete At other times this elephantiasis 15 mpton’»hb‘
Castellam has described special microbes whose role has not been s
hished

2 Elephantiesis arabum {Arabian eleph
where W baneroftr exists and sometimes follows mantfestal

antigsts) 1t 1s endemic 1 arens
tions of filna
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for mstance 1 repeated lvmphangitis, sometimes on the contrary, 1t ap-
pears 1 an nsidous manner According to O Connor and Hulse the latter
cventuality 1s most frequent in Puerto Rico, where on 301 cases the
writers had 240 “primary” cases and only 59 “secondary,” that 1s, follow-~
g lymphangitis

3 (ongolese elephantiasis  One of the writers (A Dubois) has felt
for some time that ths form should be dictingwished from Arabian ele
phantiasis In Central Africa, W bancroftt seems absent m many places
where elephantiasis exists No doubt this observation may be due to -

>

Fr 80 Genitan ELEPHANTIASIS
Early stage from the Congo (coll Tropical In titute \ntwerp)

sufficient rescarch and as we have <tated above, the reeent di covery
(Famn) of W bancroft: n certam places of the Congo we ihens this para
sitologic argument However, it seems certan that mn varlous regions of
the Congo where elephantiasis {particularly the serotal} 15 rommon not
only are W Lancroft: abscnt but also all the pathologie eomplex {re-
peated lvmphangitis, hydroceles m great frequence, lymphatie varnico es,
ete} which has been attributed to it Be<ides, one of the writers {A
Dubors) having operated upon 60 to 70 cases of <crotal elephantiass,
noted the absence of lestons of the festicles and spermatic duets The para-
<itology, chinteal medicine and pathologic anatomy tend to separate the
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Congolese disease from the more widely sprea

As stated above, the attribution of &(}o‘r)lgolgsio.:i\p(ll)‘;t{;;s? tbancraftt
vulus attempted from 1913 by Ouzllean, supported 1915—1591;J l? o
bos, has never been established 1 a4 manner to exclude all diseus: p
this case even more than with bancroft, e 1dence 1s uncertain N
particularly note the fact that there are countries where 0 volﬁlz;u::

3 . i
2R
e e - PR TR

Fia 81 GeEnTAL ELEPHANTIASIS
Onchocerca region of the Congo (coll Tropical In.titute Antwerp)

frequent and where elephantiasis 1s of no special importance (Guatemala
and the Kasat region m the Congo) In Central America, however, the
“erysypelas de la costa” has been related to O 1olvulus Chronte thic Fen
ing of the shin may result from this condition which has been compared
by certam authors to elephantiasis One should not expect rechameally
a very pronounced elephantiasis on the upper parts of the body (face)

The recent discovery of Acanthochelonema streptocerca Central
Africa (Dubois Peel, and Chardome), with the dermic locahzation of 1ts
microfilanae, renders the problem even more complieated
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At anv rate, the patl 1 producing elephanfiasis 1s more
obscure for O wvolvudus than for W bancrofty In the latter case the
obstructive lesions of the lymphatie glands explam the stasic of the Iym-

Tro 82 Genvitar Breeman 114815 oF THE Wovan Covweo
Coll Tropical Intitute Antwerp

phaties sufficrcatly, while 1n O volvulus the glandular lesions are of o wore
diserete charncter (Rodhawn)}

Whatever 1t may be, without pretending to solve the ctiology of
elephantianis 1n which the filarne problably plav an important part (2]
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volvulus) or may be umque (W bancrofts) ; We may praceed to 1ts an
atomie and chmical study

Pathology Wheu we cut a fully developed elephantiasic scrotum we notice firgt
an epithellum sometimes almost normal sometimes proliferating then a derma of
sexeral centimeters thichness white fibrous eauly cut tten underneath correspond
mg to the subcutaneous <paces we find a yellows h gelatinous tisue almost hquid
more easiv penetrated by the hand than by a knife We have said that n the Congo
the genital organs are normal to the touch on the contrary ti ey are thickened and
abnormul 1 regions where W bancroft: exist

Tic 83 Erepmantiasts Cases Frov tie UELE CoNneo
Numbers 1 2 3 6 and 7 are scrotal elephantiases Number 4 1s a female gertal
elephantia 15 w! 1le number 5 15 an ingumal herma {(coll Tropical Institute Antwerp)

At the begining of elephantiasis edema 13 of a Light type with the phenomenon
of the depresston At this pomt the microscope shows espeenlly Ivmphatic dilata
tions Then cemunctive hyperpla 13 begins with the multipheation of new fibrobla ts
and a certam degree of stiff cell infiltration
“Later the conpunctive tissue becomes more fibrou often with a homogemzation
of the collagen and rarefaction of the elastic tissues At this state there 15 less edems
and nfiltration although 1n certamn forms of proved elephantinsis we sometimes find
an abundant mfiltration of neutrophiles and eo inophiles

The pigment often shows anomahes of distnbution (tl
dermic histocy tes)

Symptomatology Tllustrations have sufficiently popula

tion to make long descriptions unnecessary It 1s mos
disease of adults In all countries 1t appears to be localized m the lower

hiek accurmulations n the

rized the affec
t frequently a
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limbs We rarely note the large elephantiasic hmb, ¢ylindrical with pro
jecting cutancous folds more often the cutaneous hypertrophy remais
moderate and lodged below the knee, the leg 1s ¢y indrie, swollen with hard
edema (except at the beginming when the edema hollows under pressure
of the finger), the foot often has 1 dorsal thick cushion the shin of the
{oes often pre~ents a villous appearance In the Congo, the indolence of the
Iesion 1s extreme Genital Jocaliz wtion, although rarer, attracts the interest
of the patient more, and consequently of the physielan It 1s more often
found n men than m women In light cases there 1s 2 more or less notable
thickness of the scrotum (about 10 em m diumeter) under a free and
rormal penis, the testicles being ordinanly drawn up to the mguinal ring
On & more advanced degree, we have the classic tumor, whose weight
vanes between 5 to 6 and 30 to 40 Lilos (and even 100) of pynform
appearanee, with a more or less long pedicle and an opening at the outside
surface which Jeads to the natura]l meatus The testicles are held in the
mass The canal which leads to the meatus corresponds either to the
prepuce (tumor appearing prior to the circumecicion) or to the sheath of
the pem~

More rarely we find a massive hypertrophy of the sheath of the pems
often with strange shapcs (trumpet, etc) The serotum has its shire of
hypertrophy but often moderately

In women simyl ar tumors, on one or two of the large hps, may sometimes
come down lower than the knees

Rarer loeahizations 1n the breasts, on the arms, even on the face are
easily recognized *

In primary elephanuasis, a condition most frequent i the Congo, the
general health 1s very little affected I arge tumors scem to tire the heart
A combimation of serotal lesions and herma 1s not unusual

The evolution 15 staw, the estabhshed lesion 18 1rreversible

Prognosis 1 rather severe functionally Moderate elephantiasis of the
lower linbs meommodes very lttle (except esthetically) while, on the
contrary, 1n the scrotal form, sexual 1naptitude and hindr inee 1 walking
are nightly to be feared

Diagnoss 1s easy It suffices to notice the hernias and hvdroceles which
have made the skhin thin and which hive their own signs Pseudo
elephantiisis of Schistosomiasis, of Nicolas Fuvre disease, ete, have an
entirely different appearance

The etologic diagnosis 1s more dufficult filaria, elephantiass nostras,
et

Treatment ‘Therapeuties for elephantiasis of the lower hmbs have

*On the scalp we mu t note cubis vertiels gyrata {(an example of which we have
eeen on a Congolr € woman)
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been ruther unsatisfactory However, 4 combination of very careful pre
treatment, methodical bandaging, rest mm bed with feet raised, sometimes
allows excision of the tissues to be of use A long after-treatment simar
to the pre-{reatment 1s advisahle

Treatment of elephantiasis of the scrotum 1s one of the successes of
tropieal surgery Its technie 1s as follows

1 Rachianesthesia  Constrictive tube at the base of the tumor

2 Liberation of the pems which 1s always easy to find and to 1solate
‘One may mamtain the channel which joins the external openmg

38 The tumor 18 cut through 1ts middle and the testicles are 1solated
and rased with the penis m a compress on the pubic area

4 Evesion of the tumor, heeping 3 short cutaneous border level with
the permmeum and, m front, a scrap varymg according to the quahty of the
shm This serap ot shin will serve for the new sheath

5 Careful hemostasis We advise pinching of the arterres m the
course of exeision, for 1t 1s evident that when the tumor has been removed
the constriction no longer functions On the other hand, as this area does
not allow compression during the final dressing, no artery must be left
bleeding

6 Plastic surgery of the new serotum by sutures beginmmng af the
permeum The new sheath will eventually use the channel reserved when
the pems was dissected

The mortahty rate 1s very Jow (less than 1 per cent) and relapses are
Tare

In women the operation s a simple amputation

13 DRACONTIASIS*

History Dracu wculus medinensis, produeing dracontia 15 s the oldest known para
site The term Dracontion appears mn Greeh texts dating, fiom B C and refersed to the
serpent or dragon worm Often called the Medmeggr Guinea worm 1t has been de
seribed by Velsh 1n 1674 as Fdana medina and pamed by Lisnaeus i 1758 Mlana
medinensts

Geographic Distubution  Afnea (more especially Egypt, the shores of Lake Chad
of the Red Sea the west coast of Afnca), the Near East (Arabia Iran Turkestan)
Tudia (west coast and central part much more than 1n the eastern half) the thbeaﬁ
1slands the Guianas and Brazil Ten caces were found 1o the US A {Chitwood), 8l
«of them exther foreign or doubtful

Litwlogy The adult female lives 1n the subcutaneous or deeper con“
neetrve tissue It measures from 75 to 125 em 1n length by 15 mm ‘d
thickness The vulva s atrophied and 1s situnted near the head The eurve 1
poster1or end sery es to nchor the worm m the tissues The male 15 gener

ally not found, 1ts maximum length beng 25 cm

When the cephalic end of the adult female arrives near the surface of

*Synonym (rmner worm French Draconculose Ver de Guinee
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the skin, a papule 15 formed which later becomes vesicular and ruptures
when 1t comes m contact with water Jotile Iarvae are discharged mto
the water They measure 600 to 750 p m length by 15 to 20 u 1n breadth
Their antcrior end 15 rounded and the caudal process 1s long and thin

Transmassion  The larvae of Dracunculus may live several days m
water and up to three weeks 1n most earth "They penetrate into the mouth
of their intermediate host, a Cyclops (small white Copepode} They bore
therr wav through the intestinal walls and undergo development 1n the
bodv cavitv The metamorphosis 15 completed m ten to twelve days In
certain endermic regions of India as much as 37 per cent of the Cyclops
are found to be mtected

Man becomes 1nfected by drmhing water contaimng infected Cyelops
The parasites hiberate themselves and probably migrate through the walls
of either the stomach or the duodenum and then through the fissues
toward the subcutaneous connective tissue

Symptomatology The period of meubation 15 about one year, corre-
sponding to the maturation of the worm and 1= diserete or at most marked
by vague local subjective signs

The symptoms correspond with the arrrval of the worm to the Jhin,
generally of the leg On the one hand,they are general and in relation
with the <ensitization of the patient hght fever, urticana, vomiting,
asthmatiform dyspnea, ete On the other hand,we notice local redness,
pain, vesiculation The rupture of the vesicle frees the worm and the
larvae Unfortunately, there 1 very often 4 phlcgmonous condition around
the worm, due erther to the “toxin” of the nematode or, more frequently,
to an added infection The yoints may be affceted by this process which 1s
allergic as well as sephe and anhvlosis 15 the consequence Other <eptic
extensions have been noted

Prognosis There 1s a favorable ‘quoad vitam,” especially if there are
only 1 or 2 worms, as 1s often the case But general or local compheations
may be sertous Among those mfected m the province of Bombay, there
are 23 per cent with arthntis There 1s no ymmumty

Duagne 15 This 15 difficult before the appearance of the worm An
\ ray examination may show up a worm especially 1f 1t 15 calerfied (4
exammations on 20 Senegalese made at random by Delamare and
Mouchet) or may also determine 1ts position if hiplodol has been injected

Treatment There 1s no certn internal remedy agamnst the parasite,
The worm having perforated, the shin must be covered with a damp
uressing ‘The worm will empty 1ts uterus and the expulsion will be casier
Thus 15 obtained according to the ancient procedure used mn the East
knot a thread of siik around the waorm and roll 1t on a small stich gradu-
ally, every duy, bit by bit The entire extracthion will take weehs



348 DIREASES OF THE WARM CLIMATES

been rather un-ati~factory However, 1 combination of very careful pre-
treatment, methodical bandaging, re~t in bed with feet raised, ~ometime.
allows exci~ion of the tis~ue~ to be of u~e \ long after-treatment simlar
to the pre-treatment 1~ advisahle

Treatment, of elephantiasi~ of the ~erotum 1~ one of the suece e of
tropieal surgers Its techmie i~ = follows

1 Rachiape-thesin  Constrictive tube at the bace of the tumor

o Tiberation of the penis which 1~ alwavs ea~v to find and to 1olate
One mav mamntain the channel which joins the external opening

3 The tumor 1= cut through its middle and the te-ticles are 1 olated
and rar~ed with the pens in 4 compre-s on the pubzc area

4 Excivon of the tumor, Leeping n <hort, cutaneous border level with
the perineum and, 1n front, 4 scrap 1 arving according to the qualty of the
~hin Thi~ serap of shin will serve for the new sheath

5 Careful hemo-tasi~ We advi~e pinching of the artenes m the
cour-e of exei~ion, for it 1s evident that when the tumor has been removed
the con~triction no longer functions On the other hand, a» this area does
not allow compre~-1on during the final dres-ing, no artery mu~t be leit
bleeding

6 Plastic surgern of the new scrotum by sutures begmnmng at the
permneum The new <heath will eventually u-e the channel re erved when
the pents wns di~ected

The mortahts rate 1~ very low (le~ than 1 per cent) and relap e are
Tare

In women the operation 1z 4 cimple amputation

13 DRACONTIASIS®

Hutory Dracunculus medinensis producing draconhas s the oldest hnown pars
<ite The term Dracontion sppears 1 Greel. fests dating from BC and referred to the
<rpent or drazon worm Often called the Medinegor Cumes worm 1t has been de-
<cribed by VeLh m 1671 as Frlana mcdina and named by Lunacus i 1728 File~a
megmers

Geog aphte Distnibution  Afnca (more e-pecially Egypt the hores of Lake Chad
of the Red Sea the west coast of Africa) the Near East (Arsbia Iran Turkestsa}
Tndia (west coa t and central part much more than in the es tern half) the Caribbead
adand  the Guianas and Branl Ten cases were found 1 the USA (Chtwood) sl
of them esther forergn or doubtful

Etic'ogy The adult female Irve~ 10 the subeutaneou~ or 1n deeper con
nectrve tiseue It measures from 75 to 125 em 1n length by 15 mm :il
thickne-~ The vulva 1~ atrophied and 1s s1tunted near the head The cunt
po-tertor end ser e~ to anchor the worm 1n the tissues The male 1~ gener
alls not found, 1ts maximum lenath being 25 em i

When the cephalic end of the adult female arrne~ near the «urface ©

*Svnonvm Gumea worm  French Draconculose Ver de Guinee
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the shin, a papule 1s formed which later becomes vesicular and ruptures
when 1t comes In contact with water BMotile larvae are discharged nto
the water They measure 600 to 750 p 1n length by 15 to 20 p m breadth
Therr ant¢rior end 1s rounded and the caudal process 1s long and thin

Transmussion  The larvae of Dracunculus may Inve several days m
water and up to three weeks in moist earth They penetrate into the mouth
of their intermediate host, a Cyclops (small white Copepode) They bore
their way through the mntestmal walls and undergo development m the
body cavity The metamorphosis 1s completed 1n ten to twelve days In
certamn endemie regions of India as much as 37 per cent of the Cyclops
are found to be mfected

Man becomes mfected by drinking water containing mfected Cyelops
The parasites liberate them=elves and probably migrate through the walls
of either the stomach or the duodenum and then through the tissues
toward the subcutaneous connective tissue

Symptomatoelogy Che persed of mcubation 15 about cne year, corre-
sponding to the maturation of the worm, and 15 discrete or at most marked
by vague local subjective signs

The symptoms correspond with the arrval of the worm to the shm,
generally of the leg On the one hand,they are general and n relation
with the sensitization of the patient light fever, urhcama, vomting,
asthmatiform dyspnea, ete On the other hand,we notice local redness,
pamn, vesiculation The rupture of the vewcle frees the worm and the
lar7ae Unfortunately, there 1s very often a phlegmonous condition around
the worm, due either to the “toxin” of the nematode or, more frequently,
to an added nfection The jomts may be affected by this process which 18
allergic as well as septic and anhylosts 1s the consequence Other septic
extensions have been noted

Prognosis There 1s n favorable “quoad vitam,” espectally 1f there are
only 1 or 2 worms, as 15 often the case But general or local comphieations
may be serious Among those mnfected mn the province of Bombay, there
are 23 per cent with arthritis There 18 no immumty

Diagnns  This 1s difficult before the apprarance of the worm An
X ray exammnation may show up a worm espectally 1if 1t 15 calerfied (4
exammations on 20 Senegale e made at random by Delamare and
Mouchet), or may also determune 1ts position if hpiodol has been 1njected

Treatment There 15 no certain mternal remedy sgamst the parasite,
The worm hasving perforated, the shin must be covered with a damp
dressing The worm will empty 1ts uterus and the expulsion will be easter
This 15 obtamed according to the ancient procedure used m the East
knot a thread of silk around the worm and roll 3t on a small stick gradu-
ally, every day, bit by bit The entire extraction will take weehs
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been rather unsatisfactory However, 2 combination of very careful pre
treatment, methodical bandaging, rest 1 bed with feet ra1sed, sometime,
allows exersion of the tissues to be of use A long after-treatment slmll'\;
1o the pre-treatment 1s advisahle

Treatment of elephantiasis of the serotum 1s one of the succe ses of
tropical surgery Its technic 1s as follows

{1 Rachanesthesia Constrictive tube at the base of the tumor

2 Tiberation of the pents which 1s always easy to find and to 1solate
One may maintain the channel which jomns the external opening

3 The tumor 1s cut through its middle and the testicles are 1s0lated
and raised with the penis m a compress on the pubic area

4 Excision of the tumor, heeping a short cutaneous border level with
the perineum and, 1 front, a4 scrap varying according to the quality of the
shin This serap of shin will serve for the new sheath

5 Careful hemostasis We advise piching of the arteries m the
course of excision, for 1t 1s evident that when the tumor has been removed
the constriction no longer functions On the other hand, as this area does
not allow compression during the final dressing, no artery must be left
bleeding

6 Plastic surgery of the new scrotum by sutures beginmng at the
permeum The new sheath will eventually use the channel reserved when
the penis was dissected

The mortality rate 1s very low (less than 1 per cent) and relapses are
Tare

In women the operation 1s a simple amputation

13 DRACONTIASIS*

Hstory D 1 d d dracontiass 1s the oldest known pm‘:
site The term Dracontion appears i Greek texts dating from B C and referr;d t;:[ee
serpent or dragon worm Often called the Medinezor Guinea worm 1t h;sase;‘dana
scribed by Velsh 1n 1674 as Filana meding and named by Linnaeus 1z v
medinensis .

Geographtc Destrbution  Afnca (more especially Egypt, the shores of El;fegl;i)
of the Red Sea the west coast of Africe) the Near Fast (Arabix éra!:he T
Tndia (west coast and central part much more than in the eastern hi )(Cbxtwaod)y j
1slands the Guianas and Bram! Ten cases were found mn the Us
of them exther foreign or doubtful - con

Etwlogy The adult female lives 1 the subcutaneoustc})lr 1l)n dle;p; o
nectrve tissue It measures from 75 to 125 em 1m lex]:g . (yi The curved
thichness The vulya is atrophied and 15 sttuated near ’; o ::u e o goner
postertor end serves to anchor the worm 1n the tissues
ally not found, 1ts maximum length bemng 25 em sar the surface of

When the cephalic end of the adult female urives n

Guinee
#*Synomym Gunea worm Trench Draconculose Ver de
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Diplopods (rounded millipedes having two paiwrs of appendices per
ring) are noffensive but sometimes « nuisance because of their mass
migration

Ticks Bites of Izodes, Dermacentor, ete , are accused of having caused
m Amenica, Australia, and South Africa deaths by ascendant feverish
paralysic Rapid extraction of the tick would cut short the phenomena and
save life The fatal cases were mamly cncountered m chldren The pa-
thogeny 1s not hknown

Insects One finds venomous kinds among the Hvmenopters wasps
bees, drones, ants The toxin moculating sting 15 situated at the extrermty
of the abdomen Symptoms are rarely more than local Such as they are,
they ean be serious m cases where the glottis 1s stung, which may then
swell dangerously General symptoms sometimes result from multiple
bites Bees, wasp nests (especially the small arboreal African wasps)
have often been the cause of serous trouble Treatment of the <kun
mvolvement consists 1 applying weak solutions of ammoma For the
general symptoms, stimulants of the major functions are used

Caterpillars  They sometimes determine urtication by means of their
hairs which contam 1enomous glands Certain Coleopters (Cantharides
Staphylinides) are vesicatory by their secretions

2 VENOMOUS VERTEBRATES

Fush  One must note the species possessing a venomous spur erther
at the tail (certamn skate), at the operculum (Trachinus draco), or at the
fins (Scorpaena) Local and general symptoms are sometimes important

Small fish have been reported as penetrating the bladder through the
urethrum of bathers 1 Brazil (Amazon)

Among venomous amimals one must cite above all, the Tetradons of the
Pacific, of which, 1f not the flesh, at least certamn gemital or digestive
Visgera possess violent toxans

For some speies of fish, toxic properties are related either to therr
raurshment or to special physiologie errcumstances

Ia ards The Heloderma of Southwestern US A are feared for their
venomous tecth in the lower jan Death may result from their bites

Serpents We can elminate from our studies the Boidac (American
Boa and Python of the Old World) possessed of a powerful musculature
but without venomous organs The same holds for various other species
On the contrary, Colubrides and Viperides have dangerous venomous
Tepresentatiy es of their farmlies We may consider as moffensive, or almost
50 aglyphic Colubrides which posscss no venomous teeth, and opistho
&lyphic Colubrides whose hooks are situated on the upper maully and,
therefore, are not well de-igned for inflicting damage on man



Chapter VII

ACCIDENTS CAUSED BY ANIMALS
AND PLANTS

WE CONSIDER 1t unnecess iy 1o discuss lesions coused by flesh eaters

such as Carnnvora, crocodiles, and fish, and by Ungulates Un
doubtediy, these acadents are more irequent m the tropies than
(nalized countries but therr treatment is m the field of general surgers
The studs here wall be made onlv of the venomous ammals, together with
a few remarhs on the My ases and on venomous plants

1 VENOMOUS INVERTEBRATES

Coelenterata  Polypus, nd more frequentls yelly fish by their nemato
eysts, often cause pamnful shin rashes They may cause delayed symptoms
of dyspnes, ¢jewAatenng, cory za, discomfort and heartweakness

Srorprons  The last wbdominil segment of these Arnchmds 15 & veno
mous organ with an additiona) curved chibinous spur Dangerous species
wast 1 various hot countries  North Afriea, India South Amerien, ete

Aceidents are rarely {atal except m the cise of ehuldren Mortality i
rechoned at 25-50 per cent Symptoms resemble those determined by
<nake venom loeil pun otten trinsitory, general malane, vomiting
dyspnea convulsions m ehldren Treatment 1> the same as apphed
cases of snahe bites In certamn countries (Pasteur Institute at Alger) an
ani1 venpomous serum s manufactured

Smders  The cheheeres of most spiders arc furmshed with venomous
glands, but only certam species especrally of the genus Latrodectus, prove
dangcrous to man (US A, South Africa Australia, ete) In the USA
out, of 400 cases of bites by I, mactans, “the black widow,” there were 16
deaths The effect of its toun on the muscles 1s verv pamful, causing
muscular spasms comparable to the abdomnal ngidity of pemomthl
There are no local lesions Glyptocramum (South Amenca) gves hch}
gangrene Tre wment consits 1 applying warm, Web compresses, \‘1“t~l
imyection of gluconate of calomm ntrmenowsly An antitoxin a}lw ﬂg -

Mynapods The primary parr of thor weie appeadices of Cin Dpl > o
transformed 1nto 1 enomous hooks In certun parts of the tropier (‘]“’h

(Oceama), gant centipedes are fewed for loeal and general scciden
cven causing the death of chnldren

354
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Diplopods (rounded millipedes having two paws of appendices per
nng) are moffensive but sometimes a nwsance because of their mass
mgration

Ticks Bites of Izodes, Dermacentor, ete , are aceused of having caused
m America, Australin, and South Africa deaths by ascendant feverish
paralysis Rapid extraction of the tick would cut short the phenomena and
save Iife The fatal cases were maunly encountered mn children The pa-
thogeny 1s not known

Insects One finds venomous kinds among the Hymenopters wasps,
bees, drones, ants The toxm noculating sting 15 situated at the extrermty
of the abdomen Sy mptoms are rarely more than local Such as they are
they can be serious mn cases where the glotlis 18 stung, which may then
swell dangerously General svmptoms sometimes result from multiple
bites Bees, wasp nests (especially the small arboreal Afriean wasps)
have often been the cause of serious trouble Treatment of the shin
mvolvement consists 1 applying weak solutions of ammoma For the
general symptoms, stimulants of the major functions are used

Caterpillars They sometimes determine urtication by means of ther
hairs which contain venomous glands Certam Coleopters (Cantharides,
Staphylimides) are sesicatory by therr secretions

2 VENOMOUS VERTEBRATES

Fish  One must note the species possessing < venomous spur ether
ab the tail (certun skate), at the operculum ( Trachinus draco), or at the
fins (Scorpaena) Local and general symptoms are sometimes mmportant

Small fish have been reported as penetrating the bladder through the
urethrum of bathers m Brazl (Amazon)

Among venomaus animals one must eite, above all, the Tetradons of the
Paafic, of which, 1f not the flesh at least certan genital or digestive
V1 cera possess violent toxins

For some species of fish, tovie properties are related either to thew
nourishment or to special physiologie errcumstances

Inards The Heloderma of Southwestern US A arc feared for thewr
‘enomous teeth an the lower jas Death may result from their bites

Serpents  We can ehmunate from our studies the Bordae (American
Boa and Python of the Old World) possessed of a powerful musculature
but without venomous organs The same Lolds for various other species
On the contrary Colubndes and Viperides have dangerous venomous
representatiy es of ther families We may consider as moffensive, or almost
50 aglyphie Colubrides which possess no venomous teeth and opistho
glyphic Colubrides whose hooks arc <ituated on the upper maxilla and,
therefore, are not well designed for nflicting damage on man
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The “T'hanatophydia” comprises

1 Proteroglyphic Colubrides Here the venomous apparatus 15 ex
tremely perfected The fangs are situated mn front of the superior maxilla
These teeth carry on their anterior face a longitudinal groove which, 1
certamn genera (Naja, Dendroaspis), succeeds by the conformation of 1te
edges 1n forming an almost entirely closed duct The exeretory canal of
the venomous gland (parotide) opens into 1ts base Any reptile having
this particulanity must be considered as dangerous Furthermore, let 1y
add that, observed at a distance, Colubrides are slender and agile the
head 15 oval, the cephalic region shghtly separated from the body and the
tail tapers progressively These rough charicteristies do not distinguich
the proteroglypmec Colubndes from other adders

If, in Europe, nearly all Colubrides are inoffensive tropical chimates
possess some dangerous species Naja (cobra), Dendroaspis (mamba),
Bungarus (kraits) * Najas and Bungarus are extremely numerous 1n
tropieal Asia, other species of Najas and the Dendroaspis are African
Colubnides are rare m America but there exist certam species in Australia
Coabras are remarkable for the aptitudc that they show 1n spreading their
first rbs and thus forming the charactenstic hood To this group of
Elapmnae or terrestrial Colubrides 1s opposed the aquatic Colubrdes,
(Hydrophinae, sea-serpents), of small size with tml laterally flattened and
with powerful venom

2 Vaperds or Solenoglyphs The venomous apparatus here reaches
1ts highest degree of differentiation The cursed-in chiracter of the tooth
transforms the groove mto a closed canal, the true nature of which 15
shown by embryology The fangs are well developed, curved and situated
quite at the extremity of the maxilla [his bone, small and mobile, acts
as a lever at the moment of biting, projecting the fangs The gland holds
an 1mportant reservorr of venom The form of the body 15 usually le E
elongated than that of Colubrides The trangular head forms & w¢
defined and hmited region The ta1l forms an abrupt powmt I

The fammly Viperidae includes Vipers (Europe and Asia, espe‘ttlal sy
the “Dabota” of India, the powerful viper of Russell) and the CT”SG utl;
(“rattle snakes”), Ancistrodon, Bothrops, Lachesis of North and NOLrlth
America, Causus and Bubts of tropical Afriea and the Cerastes {rom Noi
Africa

Pathogenesis At the moment t};e serpo;nt alt;ct'ts b ot
wide, projects 1ts fangs, and darts forward on 1t» e
Thex& 1pt lllfts the jaw, and thus the upper lip glands (Pdrﬂhxis)l:r;rﬁjsc:(i
by the masticatory muscles and by pressure the veno

Le, 1t opens the Jans
which 1t stings

*In parenthe es popular names 1n different regtons
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through the excretory canal and the small duct or grooved canal 1n the
teeth which 1s 1ts continuation The venom 1s a thin yellowsh or brown
hgud dryng like & varnished substance Dissolved 1t 15 easily modified
(bacterta) but when kept drv can be preserved for a constderable time
Serpents produce 1t 1n varying quantities according to their species and
size A Russell viper could provide 100 mg of dry venom, a cobra 300
mg, and an ordinary hrait 8 mg For humans 4 fatal dose would be 15
mg (dry) of cobra venom and 42 mg of Dabola venom These figures
vary, of course, according to eircumstances Venoms would be sapotoxins
or toxalbumins They are transformable mto Anatoxin (tovoid) by the
action of formol They arc antigens Their pharmacologic action 15 nfi

mtely vanable but may be reduced to two principal actions, of vanable
importance aceording to species

1 Cuto- and hemotomins  cellular necrosis, hemoly sis, blood coagula~-
tion modification of the vaseular walls These substances are particularly
sbundant with the Viperides Dabola (blood coagulation), Crotales
(hemorrhages), Bitis (local necrosis) They exst <lightly m Colubnides
and the Cobras, producing a local eschar Drverselv, Crotalus termficus
produces ltttle reaction at the place hitten

Hemoly tac action 1s due to the transformation of leaithin into lysocy thin
by enzymatic action The venom here appears as a pho-phatase

2 Neurotozans Thev act more particularly on nerve cells vaso
motor centers (Viperides), or on the respiratory center, motor centers,
ete (Colubnides) They are more thermostatic than cytotoxins Pharma-
cologie properties of venoms have been uscd with relative success 1
{,herapeutlcs {Cobra venom as analgesie, Daboia venom as local coagu-
ant)

Symptomatology It 15 frequently observed that the bite reported by
the native remams perfectly asymptomatic, during a sufficient course of
observation Either 1 14 a matter of a shghtly venomous serpent or of
only 5 partial mjection of venom Local symptoms may be barely vistble
or simply subjective (pain) This 1s the case with many Colubnides In
other eases 1t 1s the contrary, and hemorrhagic edema, infiltration may be
followed by heavy loss of substances ( Viperndes) Certawn serpents (Naja)
ejaculate their venom and thus cause a fairly mld conjunctrvitis Symp-
toms concerning blood particularly with Viperides are at times of hemo-
Iytic fype  local hemorrhagic suffusions, prolonged bleeding of the bate,
bieeding of the gums, hemoglobmuria At other tunes, coagulatory prop-
erties provohe thrombosis and even sudden death by itrav wscular coagu-
lation and embolsm (bite grven directly 1 a vewn) The Daboas and
kraits are redoubtable on thi pomnt Fally the Iiver, hadney, and bram
may show modification of fisue due to cvtotosin and concomitant
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Myasts of wounds and natural or accidental cavities

It 1s not uncommon, especially m warm countries, to see wounds or
accidental eavities overrun by fly larvae At the level of simple wounds 1t
15 ot <o 1mportant, as the larva preferably attacks dead tissue Further-
more, ordinary care of wounds 15 sufficient to stop the development of
larvae The cleansing action of Luciia larvae has been used 1n surgery
The methods seem, however, to have been forgotten It 1s known that
healthv tissue 1s not alnays spared At the level of natural cavities (nose,
ears, eyes) the svmptoms mav be more serious and cases have been eited
m particular of mvasions of the frontal sinus, aibit, ete The larvae m
question belonged to different species Chrysomia bezzam (old world),
Cochhomya amercana (Amerien), Luciha sericate (cosmopolitan), ete

Culaneous myasis creeping and furunculord Here development pro
gresses 1n the thickness of the shin It can toke the form of creeping myasis
with ecehy motic and pamful passage, due to Qestridae (see also section on
Ankylostomiasis) At other times one observes furunculoid tumors caused
by Oestridae but more frequently 1 hot countries by larvae entering
directly mto a hair folliele (Cordylobia anthropophaga or ‘Cayor worm”
m Africa, Dermatobua cyaniwentnis m America)

Hematophageous larvae  The larva of duchmeromyna luteola, an Afn-
can fly, hives on or 1n the soil of huts and bites man at mght

JIGGER FLEA

Tunga (Surcopsylla, Dermatophlus) penstrans * Males and nonfecun
dated females live m the ground of houses, ete, m Afrien and tropieal
America, attacking man as other fleas do The gravid female penctrates
mto the human (or ammal) epidermis, especially between the toes, and
I a few days develops 1ts eggs, becoming a small, rounded wiute mass
reaching a few mm 1n diameter Intense itehing characterizes the begin-
mng of this miasion and with normal men himats the evolution Lunatics
and advanced sufferers of sleeping sichness often let themselves be overrun
by numbers of these parasites Infectious accidents are fairly frequent in
certain countries In the Congo they are rather rare The remedy 1s simple,
extraction of the female withous bresking 1t, swabbing out the epidermic
cwity (which bleeds eaxily) with 1odine Prophylaxis hes primanly in
n}l‘etmulous cleamng of the floor boards with water also the wearing of
shoes

IOROCEPHALES

Armllipes armallatus (Famly of Linguatulidae, Arthropodes) This
Parasite1s often encountered during autopsies i Central Afniea The adult,

—_—
*Erench puce chique
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vermiform by adaptation to a parasitic existence, with a rmnged body, 13
found 1 the respiratory ducts of Pythons (defimtine host) The encysted
nymph 1s often found m man Iiver capsule, penitoneum, visceral pleura
It 13 meurved and also of annulated appearance The infection of man
(1ntermediate host) probably oceurs by mgestion of eges expectorated on
plants (van den Berghe) Pathogenic action 1s null

4  VENOMOUS PLANTS

W shall erte only a few plants having a certain soctal mmportance or
creiting characterstic syndromes

Indian Hemp, Cannalns indica Hashash This plant 1s widely consumed
i the Middle East and i Africa In the Congo, 1t 15 known under the
name of Diamba or bangt and Bhang in India According to the country
and the manner of preparation, the actiy e substance 1s sometimes absorbed
and sometimes smohed It produces a cuphone state, hallucinations, at
fimes erotie, stupor and craving It can lead to marked psychic weakenmg
Its action 1s 11l established 1n the Congo Lepers willinglv make use of 1t
Hemp appenrs to be only slightly toie

Cannabis Satwo, Marhuana Plays a similar role in Mexico and the
U S A Ttis used m cigarettes, sometimes 1 addition to opiates Here agam
cuphoria, sexual hallucinations, the suppression of ihibitions characterize
the mtoxication Fits of nervous anwety have also been observed The
problem 15 well known to the public authorities

Opwm The use of this drug by ingestion (1n Per«ia, India) or by smohe
(Far East) 1s sufficiently well hnown and requires no further comment
Crvilized countries seem to exhibit & preference for morphine, ete

Cocaine The same may be said of a Seuth American plant (Erythor
lon cocoa) whose action has been defined by Turopean pharmacology
and tovucology

Mescal, Peyotl A drug used by the North American Indians whieh
provohes, m addition to the symptoms caused by hemp, exertation of the
psvcho-optic zone with colored halluemations

Lathymsm This 1s a spastic paraplegta observed mn Algeria, Indhia If;c’
attributed to the eating of beans (Lathyrus satwus, cicera and g'
menum) It seems that this legurminous plant 1s toxic when eaten ex;zhs
The real pathogeny of accidents 1s rather obscure mtovieation,

1ant, particularly Fue

ciency , mtoxication by plants used wath the main plant, p * pastic pa
setwa angustifoha In the Kwngo (Congo) an epidemie Db 5’; Jefined
ralysis broke out a few vears ago, the cause of which has n°tt eeell under-

Ahee Powsoming, Jamaica Vomts This mtovieation 1s nIo w e
stood It 1s believed that 1t 15 also provohed by a hemolytic sap
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contamed 1n unripened fruits of Blighia sepide Farrly numerous aceidents
are observed m the Antilles Ripe 1ruit 1s noy toxie

Favism has been discussed with malanal hemoglobinuria

Emdemc Dropsy (intoxication by Argemone mexicana) See further,
Vatamin Deficiency

Dermatitis venenata Numerous plants ¢imn cause erythematous or
nettled dermatitis Some cnuse 1 direet toxic effect such beng the case
with an Afnean “iteh ” caused by various Mucunae leguminous plants At
other tunes there 15 sensitization and complications appear only with
certamn subjeets as 15 the case 1n Europe with Primula obcomca

Rhat Cafta Mwraa Catha edulis 1s an African tree whose leaves and
branches are chewed, mfused, smoked, etc Produces enphoria, ehminates
fatigue and hunger, sometimes causes excitement, spasticaty, and more or
less persistent, brain dicorders Should be checked 1 view of the tendency
to hhatomania (E Africa)

Kara Nonaleoholie, intovicating deink derived from Puper methysticum
(Polynesia) and drunk on feast duys

Jenghol 'The beans of this edible Javanese vegetable strongly iwritate
the ladneys and can produce albummuria and awnuria Urine contams
erystals which are probably the cause of comphications through erystal
lura (De Langen)

Mandoca porsoning Tt 1s useful to bear 1n mind that certain foods can
be towie because of mmproper preparation Bitter manwoe (Mamhot
uhilissuna) contans a eyanogenie glucoside It must be erushed and
washed before use m order to hy drolyze the glucoside There are also very
toute false yams
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AVITAMINOSIS, DEFICIENCY DISEASES

DEFICIEI\ZZX diseases are not peculiar to the tropies Wherever humamty

1s poor, agriculture rudimentary, and the diet monotonous, varous
troubles pertammng to nutntion soon appear Such conditions and the
diseases they mply are frequently seen in the tropics

The concept of vitamin, dumly suspected as early as 1881 by biochemists
of the Bunge school, has developed through the work of Eychman and
Gryns m Batavia on experimental polyneuritis of the hen (1890-1897)
and also through the work of Hopkins, m England, on the alimentation of
rats (1906-1912) The term “vitamin,” chemically 1ncorrect, goes back to
Funk (1911) and has taken root 1n the language

For the physiologist of the present time, vitamins represent molecules,
which the orgamsm cannot synthesize, mdispensable to its vital balance
and which do not intery ene as a source of energy or in the strueture of the
protides This last remark dafferentiates vitamins from exogenous aminoe
acids which also must be found 1n the diet Vitamins frequently tahe an
important part m the making of {ferments and therefore i the catalysis
of metabolism

One must not lose sight of the fact that avitaminoses are often mcom
plete, and, on the other hand, complex Furthermore, poor populations
are exposed to suffermg from total madequacy of diet (starvation or
semi-starvation) or madequacy mn guality or quantity of protemns These
last conditions seem to be frequent in Central Africa (malignant malnu
trition of Enghsh authors)

One can distinguish primary avitamnosts due to lick m the ahment?
tion and secondary avitammosis due to intestinal nonabsorption or to
some other endogenous cause

The general etiology of avitaminosts 1s mamly of cconome orde;
poverty, 1gnorance of agriculture, and therefore lackh of variety m pro ¢
ucts However, agriculture, even 1f 1t 15 progressive, 18 also dangcrouaﬁ
1t 15 too ighly specialized toward products inadequate for proper nour;:
ment Experience shows, then, that producers have a tendency to 1\;);
food that 15 more abundant and more economical, but quite often &

r 1n vitamins
po&nhzauon, too, can be a cause of avitaminosis exaggerated bolting
of flour, excess of canned food, etc

362
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Predomnance of a3itaminosis has always been noticed among coffec-
tivities whose diet 18 governed by admimstrative rationmmg  prisons,
armies, labor, ete It 1s easv to understand that 1t is less diffieult to pro-
vide ealories which can be bought wholesale than vitamins The latter
are alwavs, to & certamn degree, a luxury The part played by war sieges,
lengthy sea travels without ports of ¢all, 15 obvious

;%%g; i
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Fic 86 “\EropEmya Dur 1o AVITAMINONIS &
Couttesy Dr Howard Rapaport and Dr Harold Hexman
Tt 15 classie o divide 1vitamms into lipesolubles and hyvdro~olubles The
fint follow fats as they nre meehanieally extracted or chemically ex
tracted, the second are extracted with water or hydrodeoholic solutions
Tet us mention that the chemical methods of vitumn dosage m the
blood the unine, etc , can help diagnose avitaminosis

1 LIPOSOLUBLE VITAMINS (CACTIC NUCITI WITH
CHAINS OF ISOPRI'NE)

A ViTAMIN A—ANEROPHTHOL—ANTINEL OF fITIIALMIC
Vitauns ¢ H o0H

Phystochemical Characternstics  Axerophthol 1s found in the unsa-
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pontfiable fraction of fats It ressts rather well to 120 C of heat m the
absence of O, and also to preservation, but 1s sensitive to oxidation, to
light, and to acids

Ternary molecules derrved by hydrolyss of the carotene CyoH o {2,87)
whieh 15 the pro vitamn transformed 1n the liver mnto the active product

International umt It 15 equivalent to 06 y of beta carotene

Physiologic action  The main function 1s to mamtain the epithelia m
good order In deficency the latter alter and are an easy prey to anfectren,
from which may come the old term of ant1 infectious vitamm Axerophthol
mtervenes m the regeneration of retinal purpura In young anmals,
growth 1s mnhbited by 1ts defiency Axerophthol 15 also a regulating
factor of metabolism (thyroid, hver)

Tic 87 Brror Seor 4 with
Trnangular pot base reaching the corneal margin and the surface covered Wi
white adherent foam Tamil boy 10 years (Courtesy Dr P Fascal)

Experumental amumals  Young rats are mamly used (weight, xeroph
thalmy, vaginal keratosis)

Human pathology ~Although most of the epithelia can suffer fmni
defictency 1n vitamm A and show atrophy or heratimzation, climeal
phenomena ate mamly observed i the eye Hemeralopa® 1§ a more 0:'
less precocious sign and can be mvestigated under conditions of dnrl\ltlseslf

Xerophthaliny attracts a greater degree of attention It manifests Icoi
by abnormal feelings 1n the conyunctrvae, then by & thichemng of tlze o
junctiva with yellowish pigmentation One observes whtssh ch Sd nd
Bitot’s spots and the cornea may, 1n the end, become qurte ;0 ;‘ a: s
fected (heratomalacia, perforation) In certam countries of the Fal

* He peranopia 1s a more exact term
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{Southern Indin, China} ceatis 15 not rare, the lesions bemg often
ntateral, brought on through a complete deficiency

In the skin, the folloning mamfestations have been related to vitamin
A deficiency phrynoderma (toud shin), diyness (xeroderma), follicular
Keratosis {arms and thighs at the extension, legs at the fleston) to be dif-
ferentiated from scorbutic papulation by the abeence of small hemor-
rhages Lesions of the mucoses are also attributed to tlus deficieney They
range from shight bronchial alterations to pyelo nephnitis, eystitts, renal
caleulomg, ete Further studies appear necessarv
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Fia 88
Ichthyotie appearance of the <hin of 4 Tamil boy with vitamin A deficiency
(Courtesy Dr P Fascal)

The susceptibility of v arious races to pneumonia has also been attrib-
uted fo msufficiencs of axerophthol (very questionable)

Colonmetric dosage (by SbCls) can be done ether m oils or mn the
blood where there would be 40-50 y of the product per 100 ce

DISTRIBUTION OF VI1TAMIN A IN NATURE AND FROPHILAXIS

Green, red, or yellow vegetables are generally rich in carotene {CsoHse)
This pro vitarmn 15 transformed by normal Irvers into vitamm C ¢HaOH
The earotinoid substances are abundant in the vegetable kingdom In
Afnea, palm o1l 15 2 yvaluable source

Anmmals accumulate the vitamms m the liver and the hdneys Some
8o 1nto the milk (butter) especially m the colostrum The hver ol of
tﬁSh‘(cod, halibut) 15 particularly rich (plant onigin to be found n plank-

on
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Daly need of the adult 1s set at 35 mg to 5 mg of Beta carotene, or
1to2mg of vitamins, or 25 to 100 Gm green vegetables, 60 Gm carrots,
50 Gm of hiver or butter

Artificial or therapeutic sowrce Commerce provides fish o1l of great
activity The toxerty of the vitamin seems shight or even nul

Deficiency wndiwcations Hemeralopia, erophthalmia, urmary caleuh,
leucorrhea, Basedow’s disease (vitamin A 1 antagomstic to thyrown)
The therapeuttc dose 1s from 10,000 to 80,0001 V = day

Fic 89 PuriNopERMA (T 04p SEIN)
Large 8at hyperkeratome papules on the elbows of a Tami boy (Courtesy
Dr P Fascal)

B Vrramin D or CALCIFEROL, NATURAL OR ARTIFICIAL,
ANTIRACHITIC VITAMIN

The wrradiation of the shin transforms epidermie sterols mnto yitamin
D This probably explams the scarcity of rachitism in tropical l::zu)ia
(exceptions due to special modes of life  cloistered life 1n harem.;, eem
The disease being cosmopolitan, we do not think 1t necessary to develop
the subject here

In th]e Congo, obvious rachitism with deformation of the ‘l;ozltes ::;;n;;
to be very rare However, obstetricians often notice 2 shight ta en“hmh
the pelvis, the etiology of which 1s not defimtely hnown Elu ‘t)z‘:he et
1s 50 common among black women would really be due mamnl }1
that the fetus 15 of a relatrvely small weight at the time of delivery
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C  Vriramix E or TocoPREROL

CyHzO 1s related to fecundity Its part i the depopulation fre
quently observed among tropieal tribes 15 not elearly defined Some
observers have mermnated i certam regions of the Congo either
hypoplasis (testicular) or the rather frequent azoosperrma These facts,
however, are not sufficiently establhished and 1t would not even follow that
avitaminosis 1s responsible A diet contaming green vegetables seem
sufficient to bring the necessary quantity of vitamin L, which, in periods
of ehld bearing, reaches 2 to 5 mg a day

Vatamin F Lanoleic acid This unsaturated acid must be considered
as a vitammn among rats (cutaneous aceidents) Its role m human die-
tetics 13 unknown

Titanun A or Phylloquanone This vitumin of coagulation {synthess
of prothrombin) does not specificaily mterest tropieal pathology either

it has been preseribed in malamal hemoglobimuria with apparent
cuceess To our knowledge, a lack of prothrombin 15 not reported m that
1llness

2 HYDROSOLUBLE VITAMINS

Hydrosoluble vitamins appear much more in the pathology of tropical
lands and we shall study three di eases of importance Berbent (aw1
tammosis By), pellagra (deficiency m nicotylamde), scurvy (deficiency
i vitamn G, weid 1 ascorbie)

The e hydrosoluble vitamins ire extremely varned chemically

A Grour or THE “B” VrTamins

These are extracted from the liver, yeasts, ete from substances with a
Vitamimic action that experimentation has more or less divided 1n & series
of substances among which many have been chemically characterized

(a) vitamin By, THIAMIN, ANEURIN

Uhas wtemmim, hoown smee Bychman's work ab the end of the last
century, 1s the thermolahile factor of extracts of yeast

Physicochemucal characteristics This sulfurous organie substance (con
taning a thiazol nucleus and a pyrimdim nueleus) erystallizes in colorless
crystals and 1n the shape of a spearhead The substance 1< quite soluble,
the <olution 15 rather stable 1n an acid environment and can then resist
to a short ebullition Tt 35 httle oxidable and 15 found m the grams of
cereals

A sahfiable amine hink allows 1t to be used m the form of ehlorhydrate
and & primary aleohol ik 15 estenfiable

International umt 3 v of the erystalhzed product
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Physwlogic action  Pyrophosphoric ester of aneurin 1s the co ferment
of carbovylasis (ferment separating o hetonte actds) In this respect vita
min B 1s ndispensable to the metabolism of the glucides Tt plays a part
n the decarboxylation of pyruvic acd CH;COCO H, CH,COH (acet
aldehyde) and from there nto the synthesis of gly cogen Therefore, there
1s an ncreased need during muscular work, fever, ete Inhibiting cholin
esterase, 1t remforces the action of acetylchohn Urmary elimmnation
varies, 1t must normally reach 12 units a day

Bxperimental amumals  Hens, pigeons, rats are commonly used Fowl
present a deficiency polyneuritis Fowl berbert shows hy pothermia,
ataxia muscular eramps, opisthodonos, brachy cardia *

Natwal sources (1) Vegetal (presence of thiammn) rce-bran and
cereal-bran, gramns (whole) and food dersved from 1t, yeast, and in small
quantities 1 most fruits and vegetables

This vitamin 1s widely found but not in large quantities Whte bread
contains one-tenth as much aneurm as whole bread and one hundredth
as much as wheat germ

(2) Ammal (presence of pyrophosphoric ester) flesh meat (httle),
heart, Iver, and hidneys are richer Milk 15 poor There 15 some 1 the
yolk of eggs, 100 ce of blood contains 8 to 16 y

Daily needs 1to 2 mg or better, I mg per 1,000 food calories This
represents 1 to 2 Kg of meat or 300-600 Gm of liver or hidneys, 2 to §
Iiters of mulk, 1 to 2 Kg of cabbage, 200 to 300 Gm of whole wheat or
100 Gm of cereal germ It 1s obvious that vitamin B, 1s not abundant
Pregnancy and nursing double or treble these needs

Artrficial sources (therapeutic) Chlorhydrate of thiamin 1s sold m any
required quantity by pharmaceutical firms Its toxicity 3s nul

Deficrency wmdications  Bertber:, polyneurttis, alcoholic myocardosts,
diabetes, 1n all cases of considerable use of sugar

Berber (Polyneuntis Emdemica)

Defimtion  Avitammosis By, characterized by polyneuntic troubles
and, or, by circulatory disorders and edema

HISTORY

The disease was desersbed 1 Java by Bontws as early as 1642 Ej chman and (;13(':7
did historic work at the end of the mneteenth century also 1n Java 01111 ;xperm;e‘ “
polyneuntis of hens The e authors recogmzed that hens fed on %0]» em‘nc;zwd ol
oped an 1liness characterized by paralyis while rough rice or rice bran prevel

] and Pynmudme has
* amy, which eplits vitamun Bi m Thiazo has
beez{ edf:?;i%rgd'{nlter&?;eﬁsh (Chastek and collengue,sJ Aéwdtfrbalden) Pigeons
with viscera of these fishes (carp etc ) develop an acute beribe
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appearance of the illness or cured 1t The concept of vitamin however was not yet
evident and Eyckman thought that some form of eounter por on existed 1 the bran

GEOGRAPHIC DISTRIBUTION

Although primeipally known 1 the Far East (predominant use of rice) the illness
has also been obsersed i tropical and temperate Amenca (Labrador Newfoundland)
1m Mesopotamia (Siege of hut el Amara 1916) 1n the Congo ete A nautieal beriber:
has also been noted

ETIOLOGY

Infectious theories no longer find credit today Beriben often appears
as an eprdemic when a large number of people share the same diet or the
same mode of life, or when some infection, making the need of thiamm
greater, reveals o latent beriber: wmong a generally deficient population

The meaning of defictency 1 vitamimn B, results from (1) expen
ments, mentioned above, done by Eychman, (2) epidemmologie research
made In various countries and especially m Indonesia by Vorderman
Beriber1 used to strike about 3 per cent of the prisoners fed on polished
ice, aganst 0 O per cent 1n collectivities using rough rice Furthermore,
prophylaxis based on the abandonment of polished rice has proved its
worth everywhere (3) Experiments of Fraser and Stanton i Malaya
(1911), and of Strong and Crowell (1913) m the Phihppines, on human
subjects with well estabhished diets

It appears from all this research that the type of beriberigenous food
1sconstituted by polished rice (Far East), or very whte flour (Newfound
land) with fat> and often a deficiency 1n, or only canned meat If to this
are added causes necessitating, the use of thiumin (muscbxlur work, very
lngh consumption of carbohydrates, fever, pregnancy), bembern tends
to oceur

Rice When gathered, and still coated with glumes 1t 15 the “paddy,”
which ean be stored well but 1s unfit for consumption Beaten and roughly
sfted, or sifted after a short heating with steam (parboiled rice) 1t retains
a part of the colored film that surrounds the gramn and which 1s the
“unpolished rice ” Polished at the evlinders, 1t becomes completely white,
deprived, as 1t 15, of the layer of aleuron meh in phosphorus and of the
germ It 15 the “polished rice” the conservation of which 15 so remark-
sble m opposition to the unpolished rice easily attacked by msects or
mouldiness

Polished rice blackens complctely by the action of Lugol on the con
trary, 1f the film remauns the color 15 not very dark The Buitenzorg
(Tava) station provides o chart of standards of coloration One can also
make the dosage of P,05 which cannot fall below 04 per cent

“Hunganan” white flour, appreciated for its ability to be stored well, 1s
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also very deficient Bread contams yeast, which shghtly raises 1ts content
1n vitamin

Next to primary avitaminosis, 1e, by lack of the product 1n the diet,
15 secondary avitaminoss, 1e, endogenous  intestinal and hepatic
troubles Excessive usage of alcohol predisposes to deficiencies, probabl
beeause of the abnormal diet and also because of the lestons of the diges
tive mueous membranes In addition, aleohol necessitates aneurin for its
metabolization

PATHOGENESIS

Lack of thiamin blochks glucidic metabolism at the pyruvic stage As a result, an
excess of the acd 13 found 1n the blood muscular tissues and nersous tissues

Muscular fibers of every type alter hydropic dilatation of the sarcoplasm It 18
posaible that the (nonspecific) alteration of the nervous fibers 1s of the same ongin
This lesion amply explains the cases of paralysis ete

As for heart divorders the gemesis could be due to a deficiency of the arterolar
musculature bringing about the engorgement of the veins and the right heart The
fibers of the heart also altered allow the myocard to dilate with a possibility of
econdary valvular deficiency (Wenchebach)

PATHOLOGY

Macioscopieally  one notes mainly the dilatation of the heart espectaily m 1ts
right part with the wall thicker also There 1s stasis in the liver but not n the lungs
A certain amount of penicardic exudate 15 the rule

In the brain edema and congestion of the parenchyma as well as of the memnges
are accompanted by small hemorrhages

The digestive viscera are congested and particularly the wall of the gall bladder 1
found to be edematous

Microseopically, muscular fibers of the heart and <ometines of the Itmbs present
mterstital edema vacuohzation of the fihers either n rather important cavities ot
1n small nonhpoidic vaeuoles The stration can be altered and there can be multt
plication of muscular nucler and of mterstitial t1 ues

The nersvous cells present different, alterations The nervous fibers are degenerate
along the sheath and the axone with a multipheation of the schwanman and copjunc
tne nucles

SYMPTOMATOLOGY

The meubation 15 generally long, often two or three months, according
to the degree of deficiency which 1s neser absolute There 1s scarcely any
mportant reserve of thiamin 1n the organism A subject 1n a state of con;
plete inanition does not die of beriber1, s vitamin needs are, moreoter,

thv reduced
gr;f‘lhenomena of 1nvaston of a toxi-infectious aspect have frequently bie!!
deseribed They are probably mtercurrent diseases which provoke avi l:
munosts On the other hand, digestive troubles, lach of appetite, dy i}:ep of’
constipation are definitely related with illness and are due to atony
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the smooth fibers The same applies to the general weakness and nt¢uras-
theme aspeet of the patient

Description of the 1llness generally divides the cases m various forms
These, however, can be associated, or follow one another, i the same
<ubject Nevertheless there seems to be some opposition between the para
lytic and heart forms, whether the pathogenie mechanmism presents some
differences or the enforced rest due to paralysis protects the heart
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Fio 90 Berisrmi  Drorpine Toor Symeron
Courtesy Dr E P Snijders Indisch Instituut Amsterdam

1 Concealed forms They are very frequent m time of “epidemics’
and are the result of mcomplete avitaminosis Diagnosis 15 climcally
tfficult The practical importance 1s considerable because from lack of
Precautions serious cardiac symptoms can appear either m the ~ubject
himsell (sudden death with 1ts medico-legal problem) or m the mfant
nursed by & mother of unsettled dietetic balance

Here vague symptoms predomimate  dyspepsia, constipation, lassitude
shight neunitie troubles, fast and shghtly jumpy pulse, shortness of breath,
shght anemua, no fey er, no albuminunia

2 Dry berbens or atrophic berbert This 15 the picture of a neunitis
striking manly the lower limbs more rarely the arms (radial nerve), and
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exceptionally the nerves of the head (except, perhaps, the pneumogas
tric nerve)

The onset 15 msidious  shght tibial edema, pamful, straggling walk,
difficulty n squatting and standing up agamn (paresis of the femorsl
quadriceps}, loss of perception of the diapason (toes, then tibia)

The symptomatology then completes 1tself, the deficit beng mamly on
the side of motrvity  parests, paralysis, frequency of droppmg foot,
possibility of radial drop of the hand, tendinous arcflexta, muscular
atrophy, alteration of electrical reactions

On the side of feeling, one observes paresthesia and hypoesthesia The
muscles are painful when pressed The recurrent and phrenie nerves are
sometimes afflicted with vocal or respiratory troubles Intelligence 18
mtact Heart troubles are often noticed but they are shght tachycardia,
shght dilatation of the heart

Nervous lesions can be wreversible (lesions of the neurones) and
definitive mfirmity subsists with sometimes consecutive retractions

Sertous ocular lestons are reported edema of the papilla, retinal
hemorrhage, ophthalmoplegia * '

3 Wet, hydropuwc, cardiac berber As we have said, neurtic phe
nomena are n these cases often disereet or nul, or appear only later on
In the earher stages, cardiac beriben: presents nothing but a fast, labile
pulse, shortemng of the breath, palpitations with more or less edema

At a more advanced state the symptoms become more serious pre
cardial pams, mtense palpitations, heaviness and epigastrie pamns,
dyspnea, orthopnea The edema 1s more marhed

The shoch pownt widens and one notices epigastric palpitatrons The
heart has mereased 1n volume, especially the might heart and the conus
arteriosus The heart sounds are normal except when secondary deficiency
appears

The electrocardiogram shows abnormalities, partieularly a predom
nance of the right ventricle and shortening of the P-R interval The maxi
mum arteral pressure 13 about normal, the diastolic pressure bemg low
Hence jumpy pulsations are easily audible arterial souffle Venous pres-
sure 1s mcreased

Pamful hepatomegaly, oliguria, edema, and extrivasations appear
Hypoproteinemia may possibly nterfere here

At the extreme, even with symptoms of cardiac failure (but much more

fe has been attrbuted fo 80

* Recently the encephalitic syndrome of Wernic! b b e o mEimore eho

The study was made on European pr oS
li:::{%l?elg'ﬁiﬁtateg %yta pycrshtent diarrthea Besides the gastmmte;cmatlhz?:tll;gégms
the following symptoms were observed ocular zrc;:]x};lei Cx‘ﬁ ;:agx;rlﬁyggﬁ D e agos
) cona or Co:

?‘gl;egleaénonentahon 't-l{g:d;xlf ih:e Nary bodies (De Wardener ans Lennot 1947)
D)
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sertous), appears fulminant bember:, “shoshin” of the Japsnese The
shoshin can be fatal for the afficted within twenty four hours ér even
more suddenly, 1n which case, 1f the subject has so far appeared to be in
a satisfactory state of health, a medico-legal problem may have to be
faced

Cardiac bertbers 15 also esempt of {ever and usually of albummuria
(except m marked renal stasis)

Infantile berbert  Appears among infants nursed by mothers exther 11l
or apparently healthy This form 1s exclusively cardiac and of obseure
svmptomatology Sometimes the evolution 1s very acute and soon fatal
constipation, pallor, vomiting, screams, muscular stiffness, cyanosis, con
vulsions, the vormting mayv be associated with signs of hvposvstole and
of edema Hvpertrophv of the heart 15 notable

PROGNOSIS

The prognosis of cardiac beribert 1s very severe, 1f 1t 15 not correctly
treated Intantile beriben 1s particulanly dangerous Paralytic bembert
15 less serious from the vital pomnt of view but 1t sometimes creates
irreversible lesions and permanent mmfirmities Concealed bemben 1s not
without danger (asystole)

DIAGNOSIS

It can be difieult 1 concealed cases and could be simulated Inquiries
about the diet, tendonous arefleva, labibty of the pulse, the squatting test
¢an guide the chmieran Research m the blood and urme can be made by
the brochermst

In cases of eprdemic, diagnosis becomes easicr, especially when asso
clated with the inquest concerning the det

When pronounced, cases of sporadic beritber: lead to confusion the
Rervous form with neurihs of chemmecal origin (phosphate of ortho-
cresy], lead, ete ), particularly with aleohohe neuritss In fact, the latter s
really related to lack of thiamn (almentary defictency, defective Tesorp
tion, mnereased needs for the metabolzation of alechol)

The edematous form may be confused with nephrosis (albuminuna),
sachectic edema (ankylostomiasis), and commonly defictency edema
which seems, moreover, to be {requent 1o cases of beriber1

Benberic cardiopathy may make one consider various asystolias
mtral deficiency, cireulatory troubles, particularly aleohole myocardosis
The latter again 15 related to lack of thiamm and brings an etiologic diag-
Bous where the mquiry will be decisive (if necessary, analysis of the
blood for aleohol)

Tt .eems that arculatory disorders 1 relation to deficiency where the
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lack of thamin plays an 1mportant but not unique part are rather fre
quent eden in a ervihized environment and ean take various climeal 3 pects
(Weis and Wiikans m Boston) This 15 a transitional zone where classe
bertber: represents an adyanced stage

Benben eardiac disorder 1s notably aggravated by mjection of adrens
hn The mechamsm of this test, known as Alsmeer’s test, 1s attributed to s
paradoxal action of adrenalin, possibly 1n relution with the acidity of the
tissues  which leads to the wider dilatation of the arterioles and which
encumbers the right heart more seriously It should be attempted only
with great preeaution because of the chmeal aggravation 1t may brng
about One will notice, for mstance, an wnerease 1 yenous pressure with a
drop m diastalic pressure

TRFATMENT

Complete rest, ehminition of deficient farmaceous food from the diet,
total reduction of glueids are imperative If the <tate of the alimentary
canal allows it, food riel in thiamin should be utihzed  Phaseolus radia
tus of Indonema, shightly sifted flour, oats arachids, soya, egg yolbs,
vanous vegetables (wlite cabbage, Brussels sprouts, spnach), hver,
Lidney s

Preparations from bran-extract (tike-tike from the Philippines, Dedek
from Indenesia) can be preseribed as well s nonautoclavated yeast One
will use preparations of pure thiamin m large doses, and 1n urgent cases
travenously The venous mtroduction of 100 me does not bring about
any 1llness, but 1t 15 not necessary to give more than A haif or a thid of
this dose Heart cases may respond rapidly to pure thiammn It 1s akways
necessary 0 use several vitamins m association (B, PP)

Agamst. earewlatory mamfestations, digitahs 1s of httle use (Wenche
bach), adrenalin dangerous, pitressin, on the other hand, 1s favorabl s
well as strychnine Morpina has 1ts usual mndications Bleeding 15 advis
able m case of heavy venous congestion

Nervous lestans do not respond so well to vitaminic treatment Symp
tomatie treatment should be assoeiated with 1t electrotherapy, mas-ag¢
and avoidanee of deformations by appropristed orthopedic measures

PROPTIYLAXIS

Polished rice and white flour as staple food are to be avorded Belg\mln s
experience for example, during the period 1940-1945, has shown tl\s val 1;5
of bread, 1f not complete, at least sifted onls to 85 per cent Acc;r mi N
Braull, the protee ration 15 2lso mereased by this method, and eve
portion (not to be neglected) of cellulose 15 used
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(b) s1TAMIN By, RIBOFLAVIN, LACTOFLAVIN

This substance 1s most common 1n all vegetal or animal cells m the
form of a phosphoric ester which 15 the co ferment of various enzymes, m
particular of the yellow ferment of Warburg and Christian and therefore
m action m genernl metabolism Furthermore 1t probably plays a part
vision

The substance 15 not very soluble and has a good heat resistance (100
C m acd surroundings) , 1t 15 not altered by oxygen but by light
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Fic 91  ANGULAR STOMATITIS
Yrosion 1 the angle of the mouth with elevated borders Malay boy 12 years
\Courtesy Dr P Fa cal)

Riboflavin Cy7H_;N,Op 15 2 combmation of 1so alloin with a molc-
cule of d ribo.e It presents it<elf 1n reddish crystals giving with water, 2
fiuorescent, grecmish solution {0 2o per thousand)

Brewery yeast, pig Inver are especially reh, 1, 10 to 100 mg /hg for
the first, 30 to 35 for the second Human serum contaims 2o v/ Kg

Pathogenest, The duily need mght be of 1 to 3 mg Signs of deficienty
@B are Chetlosis or cheilits, margmal and mamly angular (syndrome
of perleche), a state of seborrheic wrritation of the naso Yabial cansls
angular blepharitis, desquamation of the scrotum, magenta tongue, visual
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troubles, and finally, photophobia, conjunctivo corneal vascularzation
Among young rats, 1t mterferes with growth Perhaps 1t 15 a cause of
steatorrhea

Treatment It 15 preseribed m cases of berbers, pellagra, sprue, and
coeliac diseases at a rate of a few milhigrams a day (up to 10)

(¢) PP VITAMINS OR ANTIPELLAGROUS, NICOTY LAMID, NIACIN

It 13 the most thermostable part of Group B, persisting 1n extract of
autoclavated yeast

Chemcal properties  This vitamin 1s amid of pyridin 3 carbome acd
It appears as colorless erystals, soluble and very stable m heat The acid
18 g pro-vitamn

Repartitrion in nature Tt 1s widely distributed, 1 particular m yeast
(60 mg/Kg), meat (40-50 mg/Kg), kidneys (63-83) hver (120)
Human serum contains 7-9 mg /Kg

Physiwlogic action Nicotylamid after phosphory lation 15 a constituent
of various co ferments It intervenes i the general metabohsm of the
glueids (alcohols and acids) as acceptor of hydrogen (H. bemng fied on
the N and the CH next) The needs of man would be 50 mg a day

Ezpervmental amimals A deficient dog presents the “black tongue”
disease Nicotylamud 1s a growth factor for several bacteria

Deficiency mdications pellagra, sprue, ervthrodemis, edema of Quinche,
estrs al hydroa, porphy ninuria, drug intoxications and chilblamns

In pathology, PP vitamm 1s responsible for most of the symptoms of
pellagra, where complex hydrosoluble deficienctes are, however, frequent
The relation with porphyrinuria 1s uncertain

Pellagra

GEOGRAPHIC DISTRIBUTION

It 15 extremely varted and formerly reached even Western Europe (France) where
1t 15 actually sporadic (misers psichopathy) The very term “Pellagra 15 Ttalan
and refers to cutaneous rritation It 15 still rather frequent 1n the Balhans Spain
Egypt Caucasus India the South of the United States of Amenca In Central Africa
1t 15 probably rather widespread but we lack ty prcal deseriptions

ETIOLOGY

Primary pellagra 1s hnked to a monotonous diet, where certam farma
ceous foods predominate, espectally maize The other B vitamuns are al ;
mussing at the same time Secondary pellagrous states have been obeerve
n cases of enterthis and among alcoholics Clmical manifestations 10
countries of temperate chmate mamnly take place springtime or at the
beginning of summer (influence of hght)
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PATHoLoGy
Ttis tvery tru g byt W ovipy detayly Over the ehp, emacmtxon
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the beginning 18 msidious  tiredness, depression, Jack, of appetite, diarrhes,
buiming sensation n the extremtics, ete When the symptoms appea'
clearly, one abserves = trind very charactenstic but rarely complete on o
mven subject

1 Erythemo of uncovered parts, followed by heratass, desquamatian,
pigmentation and, finaffy, atrophy This erythema has a tendency to die
appear 1 winter and r¢appess m the spring, The part of porphynn as a

Tic 91 Pruacrs  Pyeiosy Coutsk
{Couttesy Dr I M Ruffin)

photosenatinng substanee explums, 1ccording 1o ~ome, thie season;:i
vimation ‘The “crizy pavement <hin” obeerved on the buttocks, on :} ©
ik, om the ower part of the legs, ¢te , appears w pullagre, mamly the
mfantile form

2 Digestine {roubles Stometitis, de quamative glossitis
umes ¢ven ulcerous, frequency of perleche (B.), dyspepsn ol
pyrosts, dinrrhea pen anal erostons

Blood shows moderate or pronounced snema,

and comé
ften with

hy pochoraig 1osb of the
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time Gastric achlorhydria 1s rather frequent even after histamine mn
jections

3 Neuro psychic troubles Nervous <igns can varv to a considerable
degree as can the localization of lesions

On the side of sensitivity one observes paresthesia burming pains
( burning foot hyperhydross) Headache 15 common

<, Fic 95 PELLACRA
0 called wet type with bullous les ons (courtesy Dr F C Combes)

Motor symptoms commonlv melude spasticity (paraplegia) trembling
contracture Fpileptic fits wxe observed

Psychie troubles are generally of a depre sive nature mutt m hyp
clondna per ecution mama Manic agitation 15 rarer “wicide can follow
deep melancholy or madne s Confinement 1s often necessary

Prognosis 014 cases especially tho e with psyehie disorders have
severe prognosis

Duaano s 1415 only easy 1n typical cases particularly where the char
dctenistie symmetrical erythemn of the extremities neck face ete ewsts
It reminds’ one on the whole of sclar erythema Discovery of margmal
leetons the tongue 15 al o 1mportant
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TREATMENT AND PROPHYLAXIS

A well balanced diet with vegetables and particularly meat or fish gives
a perfect protection agunst the disease Whole bread also has a real value
During German oceupation of various European countries 1n the recent
World War, pellagra was not reported among undernourished subjects
who had “hunger edema” (see further)

Treatment 1s essentially dietetic  protemns, especially animal, vegetables
and frutt (other hydrosoluble factors)

Fic 96 PrLLAGRA 'Y
Symmetric mantfestations on the haees (courtesy Dr J M Ruffin)

As medication yeast extract (Marmte) -

Nicotylamid (3 or 4 times, 100 mg per os) Other vitamins o lgrucl;
B should be given because of the associated deficiencies One can also .
the acid and 1ts salts, but they give sasomotor cutaneous reactions (x
ness, urticaria)

Syndrome of Demgmentation, Edemna, Anemia

A symptomatic complex has been deseribed as ocowrring 1 d(lg::;‘j
places m Afriea and mn Indo Ching, sometimes under natne nalt':xexfe: under
m the Belgtan Congo, Kwashiorhor on the Gold Coast), Eom?, (Tro“em
the aboye-mentioned one or even as “malignant malnutribion
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The comple¥ ncludes ot A, Yo s of weights dwarrhed and even steator-
r\\ea,genem\ dep\gmentaho o( the tegumc nts and hair (Bw'\k) 1n con-

P
™y ocardos1s bmdycardm, puscy
dration, ohigars. s, fathy degen tron of ¢ Gatlman} and anomahies
of the 1mtes hna\ motihiy see

LN
, \1‘3
O\

Fic 9 PFLLAGRA <3 MMFIRIC LESIONS, oN THF TreT
Army Tosutute of Patholomy VOE o Dottt 3 No 1 W7 Foogton 28 D e}

The poor populations: and espema\\y the nbandoned chatdren among
them, are hardest hit \)3 {ins dreons® 1t 1s of common oceurTence ¢ at the
end of the dry seasot n the food cupphies 87 jow The disease scems
tobe due to very comp\c\ defic1encie™ with & <rong pelia agric €O mponent:
deficrencies of Group p B, ond & punger cder factor B cimmtinases 818
often assoctated witht VP osidercmit s bee? yperimib nated (P)cr‘\cns)
The prognosis 18 cevere

™ Rccordin bo d togushed

‘According to T on MOSME, qunmu b o & troguishes rom
the crazy pﬁ\: e;"wi‘.‘ “‘”%w peves y ‘m cmen shan atart blac w:lches on
the L of the, huuom :md (o pres, 4o, % he back 1 emtation area3 of
the permeum They 4 fhough dult b\acL pant o BC PF prmted on 1 the shiD
dned and had “ad_ed ,md w 28 d(uﬂlﬂg w pccl off De ation occurs early

#nd reseals pale €% o dead ! erlyo Ulceratio?® ey oceurs



e treatment Tequireg 8ood ahment'zr) Iuglene and '1dmm1etratxon of
Mriculng s: ith cblorbydnc

Fre g5 \Iu.Nvmmoz\ ND Epgag, N Covgy Cry
Cojy Tromc'zl In tityte Aut“erp

Lyrdy, n adermy,, B, dernyeq from Dyndm g 2 erystajlne colorle

Ubstang Tuble ), € rather dely spr d (germ of corn shiy of
Tice bype, Jeast sop ks of ¢ TVer fish g, ) the Physiologe
bart of hich howey op Imperfe, thy & €rmn 15 the

*Py ridoyin, as an alde] Jdie demate
the ¢q CMent or a decarbo\:ylace ndispe,
1ch are transf,, o qm,
absenge mutburomc acd (carbozuc dwY}qumolemc) Abpeary )
ABima; This q Sturbanee e Metabojysy, of the aming g,
of S Wpton g dxsturbance of the ron Metaboliony 1 crocy gy hypochr, 'm ¢
altemtum of the heryoyg S stem ete

avema
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chlorhydrate of pyridonin Among rats this factor cures dermatites of
pellagrous aspeet

The daaly needs of the adult, not well est ibhshed, might be of 2t 3 mg
Thig 15, ot least, what & normal diet provides

B Fic 9 Drsiewpyremov-Eorsrs S~esma STaoroste rv zar CONGD
ot & Fam Tropieal Institute Angwerp

Therapeutte wndieations arc somenhat unecertain  neuro muscular
troubles, pseudo hypertrophic muscular dystrophy, possibly the nervous
“ymptoms of pellagra wherc 1t 13 prudent to presertbe 16 (20 mg, three
Umes g day)

Pantotheme qeyd Filtrating factor of the thermostable fraction of the
Vitamin B CyH:0 N or Dioxy dimethy! butyrylalamd, 1s widely spread
but 15 Ganl quantitzes m plants and ammals {battitures of rice, araclud,
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The treatment requires good alimentary hymene and admimistration ¢
vitamms and anmal protems Ventriculine associated with chlorhy dr
acid has been found of use

T T T

[
§
|

Fre 98 MarnvurririoN anp Fpema iy Covca CHilp
Coll Tropical Institute Antwerp

(d) OTHER B VITAMINS

Pynidozn, adermin, Bg, dernved from pyridm, 1s a crystalline, colorle +
-ubstance, soluble 1 water, rather widely spread (germ of corn, shin of
rice, brewery-y east, soya, yolks of eggs, liver, fish, etc ), the ph)SlOIOgIW
part of which 15, however, 1mperfectly known as yet* Adermm 1s the

18

*Pyndoune as an aldehydic denvate (pynidoxal) estenified 'byl pho:);}honc Bcld"h

the co ferment of a decarboxylase ind: ble for the sbolism « ofaCOg o

(Abderhalden 1947) which are transformed into amins with ki emhm o et

absence ¥anthurenic aeid (carbome diovyquinoleine) appears i il e]::m o

ammals This disturbance 1n the metabolism of the amino acxdsh exp! AR
of svmptoms disturbanee of the wron metabolism microcy tie hypoc!

alteration of the nervous system ete
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chlorhydrate of pvridoxin Among rats this factor cures dermatites of
pellagrous aspect

The daily needs of the adult, not well estabhished, might be of 2 to 3 mg
This 35, at Jeast, what a normal diet provides

Fic 99 DrriomentaTion Loeata Anesita Svaprons 1 rag Covao
Phot A Fumn Tropicat Institute Antwerp

Therapeutie mdications are somewhat uncertain  NEUrs Museyly,
troubles, peeudo hypertrophie museutar dystrophy, possibly the nery gy,
svmptoms of pellagra where 1t is prudent to presenbe 1t (20 ™¢ {hree
times a day)

Pantothenie acd  Filtrating factor of the thermostable fraction o the
Mtamin B CeH 05N or Diovy-dimcthy] butyrylatanid, 15 widely Tread
but 1 <mall quantiuies 1n plants and ammals {battitures of rice, a1, d,
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yolk of eggs, hidney, potatoes) It 1s a factor of bactenal growth The
physiologie role 15 not well established regulating action, especially of
metabohism, toward epitheliums and har The need might be of 10 to 50
mg The blood contans 190 to 320 ; per liter

Pathologieaily, smimals also show cutincous troubles dermatits of the
chichen, altertion of the coat n rats, foxes

For man, therapeutic ndications are still vague infectious hepatitis,
respiratory or digestive catarrhs, diseases of the hawr {syndrome of dis
coloration?)

Dosis 50 to 100 mg a day

Folic acid 6 oxy-2 amino-pteridine, p-acid aminobenzote ac glutamie
This product scems to be of fundamental importance m treatment of
macrocy tie anemia of various orgmins  sprue, pernicious anemia, and mega
loblastic anemia of the suckhing On the contrary, the produet 1s inactive
1 cases of secondary anemia, hypochromie anemia, leuhemias, and aplas
tic anemia

In the rat Bartonellosis, 1ohe acid 18 curative wnd protective Its action
should be tried 1 human Bartonellosis

Dosis 20 mg per day of the synthetic product

Folic acd (the name 1s denved from 1ts presence mn green leaves) 15
an acid mtrogen substance derived from vanthopternn and contaming a
p-aminobenzote and a glutamie neid chan It 1s found normally 1n hepatic
extracts

Fobie acid 15 widespread 1 leaves, yeast, germmatng seed, hiver,
Ludney

Hunger Edema

Thus syndrome 1s not tropical but can compheate varous states of de
ficlency benbert, pellagra, syndrome of depigmentation, epidemic dropsy

ETIOLOGY AND PATHOGFNESIS

In 1914-1918 1n Germany and 1 1940-1944 1 Belgum, the affection
appeared m the same conditions ser starvation, scarcity of px-x;:e;nj5
The ration of sich people 1 Belgium was about 1,300 calories mtd %d
than 25 Gm of protens Experimentally such a condition can be produce
in the dog with the same diet

This alimentation brings about hypoprottelmvmm ‘;:c
albumuns particularly, therefore lowering the osmo
plasma A}:‘hmmutmn “of the efficacy of the myacard 1s also [ou!::(il.e ;:t}
eventually gverwork The part of avitaminosi seems nul Thvfi e ror
togenous hmit 18 55 per cent of the total plasmatic protemns an p

cent of albumins

th rarefaction of
tension of the
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BYMPTOMATOLOGY

Progresarve onset, lo.s of weight, asthenta then edema, especially m the
declivous parts, are the revealing symptoms Polyura, at least nocturnal,
1s pronounced The pulse 13 slow, the tension low, the electro eardrogram
15 subvoltated Nervous signs are nul or not very clear The blood, not
anemie, 12 poor m protera (3 to 4 per cent mstead of 7 to 8) espetially m
cerines Basic metabohism 1s lowered whieh 15, however, frequent 1 case of
starvation

The evoluiion 15 rather {av orable, notwithstanding that deaths m hypo-
glycemic coma and hy pothermy have been noted (Belgian pricons during
the war}

Dragnons will be based on the history, significant ileo are exclusion
of cardine, or renal lestons, bradyeardia, polyunia with absence of atbu
minuria, ahsence of signs of cardiae decompensation

Treatment Cemplete rest and a richer diet with 4 sufficient amount, of
proteins have shown stnking mprosement

Epdemic Dropsy

Defimtion Svndrome observed i India and elosely related with an in-
toucation by the Argemone Mexicana cssence  edema related to cuta-
neous and digestive phenomens 1 found

Geographye Distnbution  The discase 18 known only 1 Benysl and nesghboring
Provinces There have been oreassonal ca es m Indins emigrating to other countries

Etfwlogy Smee the works of Lal and colleagues, the disease has been
attnbuted to intovieation by Argemone essence which 1s found 1 certan
essences of mustard This 15 utihzed very extenuvely n Indian cooking
(30 Gm per eapata per day) Argemone 15 2 weed which contammnates the
Mustard harvest The predommant use of rice contributes, 1t seems, m
the pradusaon. of, e duserse

Pathogenests The potson 1s suppo.ed to b the cause of vascular dilata-
tions, sometimes of the shin, sometimes of the heart, eto

Symptomatology The rather vanable onset ncludes fever, digestive
disorders and & scemingly tow nfectious puriod Subsequently cardiec
thsorders appcar  dilation of the heart tachyarythmia, dyspnea Sudden
death has been noted Tdema penerally hmited to the ower himbs has
&ven the name to the disease The condition of the shin shows erythema,
DPeteclnae, or vascular nodules which bleed easily The condition of the re-
fleses vanes Glaucoma 18 {requent

Prognosis Reserved

Diagnosis Dry benben with its slow evolubion, its paralysis and
atrophues, offers no problem for the differential diagnosis Wet benbert 1
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more confusmg The toxi-infectious period, however, 1s mussing here, and
also the defimite gastromtestinal disorders, and especially the <k n,mm
festations The action of thiamin on the beriber: heart may be of assit
ance 1n the diagnosis

Treatment and Prophylaxis The admitted etiologic concept sufficiently
indicates their nature Good care and attention permit the production of
mustard grams only Rice must not be used Good food and rest are
essential

B Viramin C or ANTISCORBUTIC

Physicochemical characteristics CgHgOg or 1 ascorbie acid 1 the lae
tone of an acid corresponding to 2 hexose It can present itself reversibly m
reduced form or in oxidated form (by taling or lostng 2H) Colorless
crystals, ghly soluble 1n water, giving a very acid and dextrogyral solu
tion, reducing the Fehlimg, changing methylene blue nto a leuco denvate
A more pronounced ogxidation destroys the vitammn Heat easily alters 1t
Away from air and n acid solution 1t can, however, bear 100 C Among
plants there exists a nonoxidizable ascorbigenous substance

Physiologic action  Ascorbic acid seems to be a carrier of hydrogen It
helps the formation of bones and teeth and increases the resistance of the
organism (fatigue, infections, toxins) Man needs about 50 mg per dav
and even more

Experumental amumal  Guinea pigs fed only on cereals soon develop
fatal scurvy Most ammals synthesize vitamin C

Distribution wn nature and prophylams No vitamun 1s more widely
spread nor more abundant (/> Gm to 2 Gm per Kg 1 various vege
tables) the ertrus fruits (50-100 Gm cover man’s needs), cabbage (100
Gm ), horseradish (50 Gm ), potatoes (500 Gm ), cress (100 Gm) Pap-
nka (capsicum), dog rose (Cynorrhodon) contains several Gm per hg

Meat 1s rather poor (20 mg/Kg) but the suprarenal glands are very
rich (2 Gm /Kg ), milk 1s faurly rich (10-100 mg /Kg) Human serum
contans 5 to 10 mg /Kg Eggs and honey have none

Scurvy*
Defimtion C avitaminosis, characterized bv fragihity of the capll
larzes, hemorrhages, gingivitis, and anema

HISTORY

C ob ervation had hoked
d sailors besieged people
Lnown m the Bntish

Two or three centuries before the discovery of vitamin
to the lack of fresh food an affection which mainly victumize
ete Even 1 those davs the preventive use of lemon juice was
Navy In 1747 Lend experimentally confirmed 1ts value

*French scotbut German shorbut



AVITAMINOSIS, DEFICIENCY DISEASES 387

GEOGRAPHIC DISTRIBUTION

The disease 15 as cosmopohtan as the abnormal diet which leads to 3t For obvious
reasons 1t 1 more frequent in the polar regions at least among travelers Eskimos
know through experience the use of raw meat blood viscera and even the gastrie
contents of the seals etc 1n avording seurvy

In the tropics unbelievable as 1t may seem the disease has been noted among
rationed or rather badly rationed subjects

ETIOLOGY

The observation of centuries, experimental trials, or trials made under
almost expermmental conditions during polar expeditions, ete., show the
protective part played by fresh food Fresh meat (seal, bear, etc) was
«ufficient to protect several exploratory expeditions During the siege of
Kut el Amara Bnitish soldiers who ate their horses avoided the scurvy
which struck Indians subsisting on a vegetarian diet The latter, howesver,
eating whole wheat, escaped the beribert wiich struck Europeans eating
white flour

Expermmentation on gumea pigs (Holst) has precised these facts It
should be noted that although vitamin C 1s common, especially 1n a large
number of vegetables, 1t 1s also a very alterable vitamm Owidation
destroys 1t rather easily Not too prolonged coching leaves more or less of
the vitamin mtact, but one must also take into consideration the aqueous
extraction which in certamn culinary preparations 1s thrown away The
canned food mdustry presents the same problem The time of “whitening’
(cleansing) of the vegetables previous to sterhzation 1s perhaps more
dangerous than the latter Canned foud of this type generally contamns a
certain amount of vitamin C

Conservation of vegetables 1n refrigerators also greatly dminishes ther
value cabbages preserved at normal temperature lose 30 per cent of their
C factor m six weeks Around 1 C this loss 1s still 25 per cent Potatoes
n the course of preservation, lose approximately 50 per cent their
activity

The process of consers ation, based on desiceation or autoclavation or
even extreme cold, demands a short period exther in boitling water or
through steam to stop the process of fermentation, this operation bemg
followed by cleansing in water The loss of mineral salts and of vitamns 15
mportant during this operation

After this treatment, deep freezing probably 1s the best method of con-
serving what 1s left of the vitamins Desiceation makes vitamins A and C
disappear through oxidation, and perhaps to a smaller degree vitamin By
a0 The autoclave alters vitamm A (ahove 115 C), vitamin C partly
and to a certain degree, vitamin B
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PATHOGENESIS, PATHOLOCY

Vitamun C has a part 1n the equiibrium of the tissues of cupport 1neluding the
vascular wall Therefore cutaneous subperiostial tramuscular and 1ntra artieylar
hemorrhages occur The osseous tisue presents an abnormal disposttion of the
mmeral elements the alveolar proce~es of the maxllar bopes are resorbed teeth
become altered Anemta 1s constant

In fact vitamin C 1s an extremely general intermediary metabohe, and any tissue
may suffer by 1fs absence

Fre 100 Scurvy Sponcy BLeepiNg GUMS "
Courtesy Dr E Urbach ‘Skin Diceases Nutritton apd Metabohsm * New York
Grune & Stratton 1046

S1MPTOMATOLOGY

Incubation 15 very long (several months) and marhed by inereased
fatigue, anema, gums that bleed eastly This state can ewst alone snd 1
sometimes rather frequent at the end of the winter, esen i civihzed coun-
tries German occupation 1n Belgium failed to demonstrate these facts
very clearly but this 1s a country where cultvation of vegetables and
fruits 15 at & hugh level . . +o pronounced

If the deficiency 1s deep, the symptoms will be mo

1 About the s{m, perg;ﬂar papulation of the “goose flesh” type arount}
the har, with small hemorrhages at the top of the papulae Ecchymoses o
varving size appear Infection produces pustulae, boils, and uleers Lo them

2  Locomotor system Hematomes harden the muscles and ms eurate
pamful spontaneously and when preseed They sometimes sup};mcu
Concerning the articulations one observes hemorrhagie dllatanzmsy Smont
lar or penarticular These sy mptoms constitute the typical p:c u::‘ e
children (Barlow’s disease), m whom the gingiveous and cutane

are absent
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3 On the gums, bleeding dilatations are observed as well as ulcera-
tions This 1s quite often a precocious sign Anema 1s noticeable and the
tendency to infection 1s greater

Evolution, Prognosis  This 1llness 1s very chronic, when fatal, vanous
complications may be mmpheated Through lack of observance of proper
diet, the prognosis 1s serious, and, of course, varies according to degree of
deficiency

DIAG\OSIS

Symptomatic association fatigue, gingivitis, rheumatord pams, draw
the attention The presence of anemia, a tendency to ecchymosi,, an
mquiry about the diet, will rexnforce the diagnostic position

A test indicating vascular fragiity has been proposed Gottlin applies a
string at the crease of the elbow A cup of measured pressure 1s applied
and the petechiac counted n companson with a normal subject This
method can, of course, be uscd only with subjects with a hight complexion

The measurement of ascorbic 2c1d 1 the blood or urine 15 possible, the
physictan himself bemng able to make the saturation test A normal indi-
vidual elimmates enough of this product to diseolor the dichloro phenol
mdophenol either immediately or wathin three days, 1f he takes 50 mg 6
times per day of pure ascorbic acad (Hoffman-LaRoche furnishes tablets
of the reactive and of ascorbie acid with all necessary details concerning
quantitres }

TREATMENT

No particular difficulties are encountered 1n treatment According to the
appetite of the patient, recourse 15 made to fresh food menat, vegetables,
fruts Fruits of the citrus variety are valuable owing to their great diges-
tibihty They contain, of course, besides the ascorbic acid, other vitamins
of the same group

Ascorbie acid can be preseribed per os or m 1njections 1n doses varymng
between 150 and 500 mg

Vanous symptomatie tre stments must be prescribed (gingivitis, hema-
tomes, uleers, boils)

3 VARIOUS VITAMINS

Bios I Tt has not been defimtely established whether this product,
wolated from the emgmatic complex Bios reported by Wildiers at the
beginming of the century, has any significance for man

It 15 the mesoinositol CsH,.0¢ (w1th cychie structure) , and scems to be a
vitamin for mice

Buos I, mtamin H , Biotin, Cy0H1505N:S, of which two 1somernie vanieties
Xist, 15 an antidermatitis factor for rats Its action in man 1s not well
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known (eczerna, seborrhea) Anmaal viseera, Iiver, and Jadney are rather
rich An €xcess of whnte of eggs hlocks the biotin and provehes & desqua
matrve state of the human shin (antivitamim)

Vitaman P (for permeability), Citrin, was extracted from Yemon, or
from paprika, by Szent Gyorg 1n the form of vellowish erystals In scor-
butic gwnea pigs, 1 mg of Citrm per day would inhibit hemorrhagie
mantfestations but not the other scorbutic mamfestations The product 1=
composed of glucosides where the aglucones are flavones The active prod
uct could be the rutin of stmlar structure Lemon juwce has s therapeutic
actron more extended than pure ascorbic acid

Sprue*

Definttton  Chronic disease charactenzed by dharthea with greasy
staols, glossitis, emaciation anerms Resorphion of food and vitamms =
seriously mmpared

Recent hematologie hiterature mentions somewhat varying, but asoct
ated, syndromes, all clasafied as “sprue ” The following discussion deals
with the classic form as we have observed st

GEOGRAPHIC DISTRIDUTION
The drecase has been studied mainly 1 the Far Tast also 1n the Anbiles (Poerto
Rico) Strong temichs its relative ranity 1 Afnica m spite of a (ommanly deficient
diet and of the {requency of dysentery
Sprue nostras 13 observed 1n many envihized countnes of Furope and the Ameficas
No abnormal frequency was reported dunng the War of 1940-45 1 Europe

ETIOLOGY

It 1s commonly a disease of mddle age, more frequent among wo]men
than men more frequent among Furopeans than natives The ehol og!:
part of various intestmal mfections 15 willingly admitted but does no
appear to be indispensable .

Ashford formerly stated as a caue Montha psilosis, a type of Ee?:]f
which 15 indistingmshable from a parasite of thrush comraon amang &
people 1t13 now considercd more an effect than a eause

Convironment has sometimes been menminated  Houses wha':n 1:2:
catches sprue are said to caist 1 India and the drv rot (dried rté e
of the beams, ete , through the action of termutes, molds, etc ) co
mvolved No confirmation has been g[liw eﬁn One

Sprue 1s not an 1llness of primary deficiency Und ot
privifeged social classes But secondary deficiency, thr(ougt!z‘ran’ra;(;msame
phystologic disorders of the intesting, 33 2 pmbahdt 2o O oo Horter
etiology 15 advanced for the coehac 1llness, or syndrome

*In Dutch Spruw means “aphthous discase ”

abserves 1t 1 hughly
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which 15 the counterpart of sprue, m pediatries Incrumnated also are
lestons of the cortico suprarenals, mterfering with the phosphorylation
previous to the resorption of the glueids Among adults, one finds defimte
itestinal antecedents m 30 to 40 per cent of the cases

PATHOLOGY

The autopsv 1s not particularly charactenstic emaciation dryness of the tissues
which are free from fat atrophy of the viscera particularly the Liver brown atrophy
of the heart One can observe glos itis as 1 vivo

The small intestine appears thinned and dilated 1n other parts with atrophied
villosities Certain authors tend to believe that the latter case 19 a postmortem mani
festation But Manson Bahr reports that sigmodoscopy shows an atrophie state of the
antestinal mucus The same picture 1s found with ga troscopy Also observed at the
level of the ntestine have been inflammatory infiltrates and even <mall ulcerations

The 1ntestinal physiology s greatly disturbed In cases of coehac disease one
ob erves losses of 75 per cent of fats 15 per cent of azote 45 per cent of glucids and
80 per cent of the water from the ration nstead of the usual losses of 7 to 9 per cent
The results are obvious

1 Volummous stools pale (bile 1s reduced to leuho-dersvates) acid and foamy
(fermentation of the glucids) very rich in fats besides being widely separated
opposttion to the picture i pancreatie disorders

2 Glycemia low flattened curve after the glycemia test

3 Tendency to acidosis and hypocalcemia (bases and ealeium lost under the form
of soap) ost hat, hy 1 loss of vitamins

4 Varous vitamnie deficiencies susceptibthty to infections pigmentations
rachibism hvpocaleemia ete

These di orders are most highly developed among children O-teoporoses are
miming among adult  according to various observers (Farley)

SYMPTOMATOLOCY

The onset 15 ordinanly progressive Diarrhea, first quite ordinary (often
n the morming—alarm elack stool), gradually becommng diarrhea with
typical stools  flat, + oluminous, pale, foamy, and acd

In the forms where gastromtestmal symptoms predominate, dyspepsia 1s
notable, achlorhydria 1s frequent but generally histamine makes the acid
appear Abdominal meteorism 1s marhed, the liver atrophied and sur-
rounded by dilated segments of the intestine shows a certamn dullness
The number of stools generally remamns small (6 to 7) Tiredness,
fmaciation are more and more manifest with a neurasthente syndrome

In other forms buceal sy mptoms predominate or are assoclated with
the precedmg ones The tongue 1s pamful (“burning tongue”), when m
gesting aleohol or spices 1t becomes red, varmhed, shows aphthae, erev-
ices, and finally atrophy Isophageal dysphagin can also be seen

Incrensmg anema develops and takes the macrocy tic type, with shght
hYPerchromm, lymphocytosis, and thrombopema The face 1s ashen
Abnorma] pigmentation can be noted
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Evolution Chronie or even intermttent
Prognosis 1s rather serious Marasmus finally causes the death of the
p ttient

DIAGNOSIS

Diagnosis 1s rather easv n typical cases The trilogy of volummous
stools, glossitis, and emaciation 1s charaetersstie X-rays show abpormah
ties m the mobility of the small intestine

Sprue 1s distingwished from pernicious anemia of Addison Biermer by
emaciation hypoealeermia and a normal bilirubinemia, moreover by the
characteristic stools Macrocy to-meg iloblastosis, nervous lesions, lemon
colored complexion total achyha (after lstamine) belong to pernicious
anemis Pellagra shows stools with a normal amount of fats, a more
moderate and generally microcy fic anemia, exanthema, normal calcema

There 15 o spectal reason to distingwish sprue from sprue nostras or
from the disease of Gee-Gerter, except, 3f need be, 1 the etiology

TREATMENT

Rest 1 bed and a temperate climate are necessary The diet wull be
poor 1 fats and carbohy drates, rich 1n proteins raw meat, hver Serious
cases are benefited by fresh or pasteurzed mulh (without cream} snd
fruits (ciet of strawberries apples and bananas)

Of considerable importance 15 the buceal or parenteral aborption of the
mamn vitamins (Marmite ete) Admmstration of antipermicious hepatic
extracts gives good results for the buccal troubles as well as those of the
intestines Parenteral adminstration 15 advisable

Fohic acad in ordinary dowis (20 mg 2 day), thymin (5 methy! uractl,
at the doss of 15 Gm a day) are recent discoveries

Drarrhea, glossitis may demand symptomatic treatments (astringents,
analgesics)

T!fe wexght of stools will be a v aluable gwide 1 the course of treatmcnfi
The latter should be cirried to suficient length with a careful an

hysiologie diet presertbed
’ grophlg/la:ms [I't 1s obscure Alimentary hygiene, and the treatment of
the chrome entcrocolitis appear to be essential

Burning Feet

This condition has been known for a lang tume as Hmlﬂ;lgozifs
suffering from malnutrition, pellagra, ete, and has been r}f:‘e:i yThe plit
as of frequent occurrence In prisoners of war i Japl'mcset ntsa(the hands
indicates the frequently intense pain suffered by the patiel

are scldom affected)
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Salt [he needs for salt and for water are closely nterrelated A liberal allowance
of sodwm chlonde for the adult 13 5§ Gm daly except for some persons who sweat
profusely The average normal intake of salt 15 10 to 15 Gm daily an amount which
meets the <alt requirements for a water intake up to 4 liters daily When sweating 1s
excessive one additional gram of salt should be consumed for each hiter of water In
excess of 4 liters datly With heavy work or in hot chimates 20 to 30 Gm daily may
be consumed with meals and 1n drinkang water Even then most per ons do not need
more <alt than usuallv occurs m prepared foods It has been shown that after
acchmatization per<ons produce sweat that contains only about 05 Gm to the lter
m contrast with a content of 2 to 3 Gm for sweat of the unacchmatized person
Consequently after acclimatization need for merease of <alt beyond that of ordinary
{food disappears

Water A suitable allowance of water for adults 13 2.5 liters daaly 10 most 1nstances
An ordinary standard for diverse per«ons 1s one mulhihter for each calorie of food
Most of this quantity 13 contaned m prepared foods At work or m hot weather
requirements mav reach 5 to 13 hters daily Water should be allowed ad Libitum since
sensattons of thirst usually serve as adequate gwdes to ntake except for infants and
sick persons






Appendur A
SPECIALIZED CHEMICAL DRUGS

‘We have found 1t desirable to give a list of the synthetic chermeal drugs
specialized under dfferent names which are used 1n the most wmportant
diseases of the warm chmates

The following abbreviations have been used

CN  Chemucal name
IN International name

B Belgwum
k England
k France

G Germany

8 Suntzerland

USA  Umted States of Amenca
po per os

1m antramuscular
1V wmirquenous
sC subcutaneous
GENERAL INFECTIONS

1 ArricaN TRYPANOSOMIASIS
Glyphenarsine (IN )
CN  Sodwm N phenyl glvemamide p arsonate
B Tryponarsyl
B Tryparsamide B P
F  Tryparsamde
G Trypoth i, Novatoxyl
USA  Tryparamide

Doses 1v orim 2 to 3 Gm repeated 10 to 20 times (weekly) Watch
the vision

Sodwum Arsanilate (IN)
CN  Sodwum P ammophenyl-arsonate

B Irsanax

E  Arsamin and Soamimn ’
¥ Trypoxyl

G Atoxyl

397



398 DISLASES OF THE WARM CLIMATES

Doses po 500 mg (not much used) 1m and 1v 500 mg to 1 Gm
repeated 10 to 20 times (weekly) Watch the vision

Suramn sodwum (I N')

CN  Sodwm salt of symmetric bis (m-amnobenzoyl-m amino p
methylbenzoyl-1-napthy lamino 4-6 8 trisultome acid) carbamid

B Belganyl

E  Antrypol, Suramn

F  Moranyl, Foureau 309, Naganol

G Bayer 205, Germ inm, Naganol

USA  Suramn, Naphuride sodium

Doses 1+ 1to2Gm Total cure 5 to 6 Gm 1n 6 to 10 days Can be
repeated after one month

Antimony (See Trystibine with schistosomiasis)

Dramadines (See below, 3 Lushmamasis and Trypanosomiasts)

2  LESHMANIASIS (PENTAVALENT ANTIMONIALS)

Veostibosan (I N ')

CN  Diethylamine-p-amino phenylstibinate

G Neostibosan, Bayer 693, von Heyden 693

Dosts 1% and 1m 200 mg to 300 mpg Maximum doses 450 mg 8 to
10 daily 1mjections

Solustibosan (I N )

CN  apentayalent antimony compound of hexonie acid

E  Stibatin, Pentastam

G Solustibosan

Doses 1m or1v 6 cc then 12 cc of the solution of 2 per cent of
SB per day for 10 days Total dose 120 cc and more

Stibamin Glucosde (I N}

CN  N-glucoside of sodium aminophenyl-p-stibmate of soda

E TNeostamBW

Doses 1v 200 mg

Stibosan (I.N)

CN Sodm m-chlor-p acetylammophen lstibinate

G Stibosan or san Heyden 471 (no longer obtamable)

Doses 1% orim 200 mg every two days Total dose 6 to 10 Gm

Stiburea (IN}

OGN 2 combnation of urea and p ammophenylstibinte acid

India Urea stibamme

PDoses 1V or1m 200 mg » -
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3 LEISHMANIASIS AND TRYPANOSOMIASIS ( DYAMIDINE)

Druamidinostitbene BP (IN)

CN 4 4 diamidino stilbene hydroxyethane sulphonate {(1sethionate)

E Stlbamidine

Doces 1v 40 to 100 mg per day for 10 to 15 consecutrne days (make
the solutions just before use and keep them n the dark) 1v very
slow with adrenalin Totnl dose approximately 30 mg /Kg body weight

Digmdinophenoxypropane BP (IN)

CN 4 # diamdino diphenoxypropane (1sethionate)

E Propamidme and M & B 782

Doses 1v andim 30 mg to 100 mg for 10 consecutive days

Drigmdwmophenozypentane BP (IN)

CN 44 diamdimodiphenosapentane under the form of hydroxy-
ethanesulfonate

E  Pentamidine and M & B 800

Doses tv andim 30 to 150 mg 10 to 16 daily mnjections

4 MALARIA
Atabrn (IN')

CN 2 methoxy-6 chloro 9(a methyl § diethylumimobutyl) ammoacr-
dine dihydrochloride

E  Mepacrine or Quinacrine

¥ Quinacrine

G Atebrme

USA Qumacrne hydrochionde or Mepacrme hydrochloride, Atabrn

Doses po 300 mg per day (600 to 900 mg the first day, “loading
dose”) Glucose and sodium bicarbonate After the meals Total dose 2
Gm 800 mg 1m (methane sulfonate or chiorhydrate) 200 mg 3 times
per day and more 1v (not advisable) 100 mg

Chloroquine SN 7618

CN 7 chloro-4(4 diethylamino 1 methylbutylemmo) qumolme di-
phosphate

USA  Aralen

Doses po 500 mg 4 days

Paludrme M 4888 § N 12,837

CN Chlorhydrate of N 1 p chlorphenyl-N5 1<opropyhbiguanide
E  Paludnne
Doses po 100 mg 3 times per dav for 10 consecutive days
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Pamagqun BP (IN)

CN 8 diethyamino-1sopentyl-ammo 6 methoxyquinohne methylene his
oxynaphthoate

E  Pamagqum, Plasmoquin, Praequine

F  Praequine

G Plasmochin (chlorhydrate)

USA Pamaquin naphtoate, Plasmoquin

Doses po 20to40mg per day for 3 to 5 days After the meals Sodum
bicarhonate Surveillance

Pentaquine SN 13,276

CN 6 methoxy-8(5-1sopropy lamno-amylamimo) -quinolme

USA Pentagume

Doscs  po 10my 4 tumes per day (with quinme) For 10 to 14 days

Quinmiostovarsol (IN)

CN  guinmne salt of acetarsol

B Quimo-Goyl

F  Qumostovarsol, Malarsan

USA Qumnarsone

Doses po 250 mg 2 to 4 times per day for 7 to 10 days Surveillance

Quinoplasrmne 10 mg Plasmoquine plus 300 mg Quimne sulfate

Doses 1 tablet 3 times per day for 8 to 10 days, after the meal

Remark Recommended after a treatment with atabrin

5 Bacterian InFEcTIONS (SULFONAMIDES)

Irgafene (Switzerland)

CN N 1-3 4 dimethylbenzoylsulfolamide

Doses po perday 5Gm-4Gm-3Gm,then2t03 Gm and1to2 Gm
(severe cases) or 3 to 4 Gm -3 Gm -2 Gm -1 Gm, total 10 to 11 Gm
(average cases) Also used n mjections

Sulphacetamide (IN)

CN  p-ammobenzene sulfonacetarmde

G Albuad

USA Sulfacetamide

Doses po 6to8Gm per day for 5 to 7 days

Sulfadiazine (IN)

CN  2-p ammobenzene sulfonamido pynmidine

Ucediazine

Sulphadiazine

Adiazine and Sopradiazine

Pyrimal

[oloRol--)
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USA Sulfadiazine

Doses po 61012 Gm per day for 5 to 7 days Alkahmze the urine
Sulfantl de or Sulphanl ) (IN)

CN p aromobenzene sulfonamide

B Astreptine

E  Sulphamiamide

T Rubwzol A, Sulfamidyl, Streptocide, Ly <ococcine

G Prontostt Album

USA Buliamlamide

Does po ormmjections 6 to 8§ Gm per day for 5 to 7 days
Sulfapyridine (IN)

CN 2 p amobenzene sulfonamde pyridime

B Sulfapynidine

E  Dagenan
¥ Dagenan
G Eubasin

USA Sulfapyndine
Dotes po &t07Gm perday Also:m andiv Much hqud intake
Sulfathiwazol (IN)
CM 2 p amincbenzene sulfonamidothuazol
B Thiacoctine
E  Thiazomide
¥ Thazomide
G Eleudrom
5 Cibazol
USA  Sulfathiazol
Dwes po 6 to 10 Gm per day for 5 to 7 days Also 1m and v
Allalize the unne
INTESTINAL DISEASES
1 Bacmzary Dysentesy
Remarh,  The common sulfonamides with strong resorption can also be
used
Sulfaguamdine UIN)
CN p b
E Sulphaguaniding
Ganidan
$  Sulfnguansdine, Sulfaguany!
Sulfaguanidine
Doses po 51020 Gm per day

Hony Iguand
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Pamaquin BP (IN)

CN 8 diethyamino-1sopentyl-ammno 6 methoxy qumoline methylene bis
oxynaphthoate

E  Pamaquin, Plasmoquin, Praequime

¥ Praequine

G Plasmochin (chlorhydrate)

USA Pamaqun naphtoate, Plasmoqum

Doses  po 20fo40 mg per day for 3 to 5 days After the meals Sodmm
bicarbonate Surveillance

Pentaquine SN 13,276

CN 6 methoxy-8(5-150propylamimo amylamino)-qumoline

USA Pentaquine

Doses po 10 mg 4 fimes per day (with qunine) For 10 to 14 days

Quimostovarsol (IN)

CN  quinme salt of acetarsol

B Qumo-Goyl

F  Qumiostovarsol, Malarsan

USA Qumarsone

Doses po 250 mg 2 to 4 times per day for 7 to 10 days Surveillance

Quinoplasmne 10 mg Plasmoqune plus 300 mg Quimne sulfate

Doses 1 tablet 3 times per day for 8 to 10 days, after the meals

Remark Recommended after a treatment with atabrin

5 BACTERIAL INFFCTIONS (SULFONAMIDES)

Irgafene (Switzerland)

CN N 1-3-4 dimethy lbenzoylsulfonilamide

Doses po perday 5Gm-4 Gm-3Gm,then2to3 Gm and1t02 Gm
(severe cases) or 8 to 4 Gm -3 Gm -2 Gm -1 Gm, total 10 to 11 Gm
(average cases) Also used 1 injections

Sulphacetamde (I.N )

CN  p-smunobenzene sulfonacetamide

G Albued

USA Sulfacetamide

Doses po 6108 Gm per day for 5 to 7 days

Sulfediazine (IN)

CN  2-p-aminobenzene sulfonamido py rimidine

Ucediazine

Sulphadiazine

Adiazine and Sopradiazine

Pyrimal

Qe
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USA Sulfadiazine

Doses po 6to12 Gm per day for 6 to 7 days Alkalimze the urine
Sulfanlamde or Sulphandamde (IN)

CN p ammobenzene sulfonamde

B Astreptine

E  Sulphamlamde

F Rubazol A, Sulfamidyl, Streptocide, Lysococeine

G Prontosil Album

USA Sulfamiamide

Doses po or minjections 6 to 8 Gm per day for 5 to 7 days
Sulfapyridine (I.N)

CN 2 p aminobenzene sulfonamide pyrdine

B Sulfapyridine

E Dagenan
F  Dagenan
G Eubasm

USA  Sulfapyndine

Doses po 5t07Gm perday Also1m and1v Much hqud mtake
Sulfathiazol (I.N')

CN 2 p aminobenzene sulfonamdothiazol

B Thacoceine

E  Thazomde

F Thazomde

G Tleudrom

S Cibazol

USA  Sulfathiazol

Doses po 6 to 10 Gm per day for 5 to 7 days Also 1m and 1v
Alkahize the urine

INTESTINAL DISEASES
1 BaciLLary DYSENTERY
Rdemark The common sulfonamides with strong resorption can also be
usey
Subfaguamding (IN)

P aminobenzesulfonylguanidine
E Sulphaguamdine
Gamdan
8 Sulfaguamidine, Sulfaguanyl
Sulfaguamdine

Doses po 54020 Gm per day
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Succinylsulfathazol (IN)

CN  2-p succinyl amnobenzene sulfonamidothiazol
B Sulfenterone

E  Sucemylsulphathiazol

USA Sulfasuxidine, Cohstatin

Doses 10to 14 Gm perday po

2  AMEBIASIS

dcetphenarsine (I N') Pentavalent As

CN 3 acetylamino-4-hydroxyphenylarsonic acid

B  Goul

E  Acetarsol

k  Stovarsol

G Spiroed

S Trepoad

USA  Acetarsol, Acetarsone

Dosts  po 250 mg 2 to 3 tumes per day for 4 days Surverllnee

Carbarsone (I N') Pentavalent As

CN 4 carbaminophenylarsonic acid

E  Carbarsone

G Arsuran

USA Carbarsone

Doses po 250 mg 2 bumes per day for 8 to 10 days Surveillnce

Chwmofon BP (IN')
ON  Sodwm 7 todo 8 hydroxy quinofine 5-<ulfonate

B Chardyl

E  Qumoxyl-Chimofon
F  Mxiod

G  Yatren

USA Chmofon

Doses po from 750 mg to 225 Gm,
per day after the meals Treatment las
15 per cent up to 3 Gm of the product) Should not b

Diwdoquin (IN)

CN  5-7-duodo-8-hydroxyquinoline

B Parambe

USA Diodoqun

Doses po 250 mg 3 to 6 times per day for 10 days

1e, 250 to 750 mg three times
ts 8 weeh Also 1n enema (1 to
e boiled
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Todochlorhydrozyquwnoline (IN )

CN 710do & chlor-8 hydroxyquiolme

& Enterovioforme

Doses 250 mg 3 to 4 times per day for 5 o 10 days

Rwanol (IN)

CN 2 ethoxy 6 9 diaminoacridime lactate

G Rivanol

USA Rnanol

Doses 25 to 50 mg 3 tumes per day Preferably enemas (1/5000)

3 VERMIFUGES
Remark  Vermifuges are always preseribed after fasting and followed
by purgative
Ascandol
G Ascardol
Doses 300 mg 3 times per day at /. hour interval Strong purgative
one hour after the last mtake
Remark  For children, prescribe solution 1n castor o1l
Chenopod Oal
Doses 075 cc twice at one hour interval Sodum sulphate one hour
later
Remark  For children, prepare a solution of Chenopod o1l 1 castor o1l
Diphenan BP (IN)
CN  p benzylphenylearbamate
E  Diphenan
G Butolan
Doses po 3 times per day 500 mg for one week
Hemglresoreumel (1N Y
CN 13 dihydroxy 4-hexylbenzene
¥ Hevorcene, Felicol
USA  Caprokol
Doses po 200 mg 5 tumes per day
Phenotha.une (IN)
CON  Thiodiphenylamme
B Nematood
E  Phenothiazme
Phenotan
USA  Phenothiazme
Doses 4108 Gm 1n 4 days
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4 ScHISTOSOMIASIS

Anthomaline (IN)

CN  Lithwm antimonythiomalate

E  Anthiomaline

F  Anthiomaline

Doses 1v andim 30 to 120 mg ev ery second day 10 injections

Stibalase (IN)

CN  Diethylamme antimony ! dehydroxy qumoline sulphonate

B Stbilase

Doses 1v 250 mg 10 times every second day

Stibophen BP (IN)

CN  Sodum antimony IIT bispyrocatechol 3-5 sodwum disulionate

E  Stibophen

G Fouadin and Neoantimosan

Doses 17 and 1m 100 to 300 mg 1n 7 per cent solution Total cure 40
ce

Trystibine (IN)

CN  Sodium antmmonyl-7-amino-8 hydroxyqumolime sulphonate N
methylene sulphite

B Trystibmme

Doses 1% 250 to 500 mg 1 or 2 times a week

SKIN DISEASES
SypHILS, YAWS, SPIROCHETOSES

Duchlorophenarsine hydrochlonde (I N') Trivalent As

CN 3 ammo 4 hydroxyphen;yIdichlorarsine hydrochlonide

B Dipharsine

F  Fontarsol

USA  Dichlorophenarsine and Dichlor mapharsen, Chlorarsen
Doses 1% 60 to 100 mg twice a weeh Total dose 15103 Gm

Ethylacetphenarsime (I N') Pentavalent As
CN  Diethylamme salt of acetarsol
B Golarsyl

E  Acetylarsan

s
F  Acetylarsan
Doses 1)!'11 orsc 1to3cc of the 23 6 per cent solution (50 mg As/ce)

once or twice a week 8 {o 10 weehs
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Neoarsphenamane (I N} Trivalent As

CN Sodwm 3 3’ diammno 4-4’ dihydroxvarsenobenzene N-methylene
sulfoxylate

B Arsebenyl

E Novarsenobillon, Neoarsphenamine, Neokharsivan

F  Novarsenobenzol, Rhod«rsan

G Neosalvarsan

8 Neomesarca

USA Neoarsphenammne

Doses 1v 150 to 900 mg Total dosage 4 to 6 Gm for one series 2 to
7 days space between the mjections according to the doses

Ozophenarsine hydrochlonide (IN )

CN 3 amimo 4 hydroxyphenylarsenoxyde hydrochloride

E  Neohalarane (very close, tartrate, 60 to 90 mg once or twice a
week)

F Fontarsan

USA  Mapharside, Mapharsen

Doses 1v 40 to 60 mg (90 with the tartrate) Two mjections1v a week

Sodwum Acetphenarsine (I N ) Pentavalent As

CN  Sodwm 3-acetylamino 4 hydroxyphenylarsonate

B Goylsodique

E  Acetarsol Sodum

P Btovarsol sodique

Doses 1m orse¢  500mg to 1 Gm 201njections every second day
Surverllance (Vision and hadneys )

Sulpharsphenamine B P {IN) Trivalent As

CN Sodm 38 diammno 4-4 dihydroxy arsenobenzene-N-N" di-
methylene sulfite

B Sulfarsebenyl

E  Sulpharsphenamine Metarsenchbillon

F Bulfarsenol

G Myosalvarsan

8 Sulfomesarea

USA  Sulpharsphenamine

Doses 1m orsc 100 to 600 mg as with Neoarsphenamine
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FORMULAS OF SOME CHEMICAL DRUGS

Arsentous Aad
e
o
Sodium Methylarsonale

HaC«-—-AsZONa
Olva, SH,0

Tryparsamide
OH

AZONs
X0

NH CH; CO NH;
Stovarsol
Asoxﬂ:

NH CO—-CH,
)24

4rsenie Aad
0

O==As?

O==As 0

Atozyl
AsO.HNs(3H,0)

.

NH,

Carbarsone

Q
H(}oAUAs——OH

NH~CO—~NH;

Sodrum Orsamne
AgDN=H, SH.0

H

NH~CO-—~CHs

Neoarsphenamane (Neosalearsan)

Agmmwmmmme=As
H;NAQ @NH—-CH,—'SO:Ns
H H
406
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p-Amimophenyl Arswmozide Halarsol
,‘uzo AsCly
-NH: HCl
NH, H

Auntimony Potassium Tartrate (Tortar Emetic)
Two of several proposed formulae

0

Zo-so o

HOH éH0-> Sb, H:0
l + 0

HOH HO

70
00k ~0 b
-\ Lathaum Th late (Anth i

Harai
Lo—co—tm, |0

Antsmosan and Fuadin (Na replaces I in the latter)
KOS~ O —SO: K
, : >Sb , g

A3 N O:h

THO

Phenylstubime dad
p-amuno
SbO,H~N(CaHi)a

NH,

y(p-Arsenosophenyl) Bulyric Aad
oaAs-Q-(cm.-coorl

Melarsen Onide
NH,

4
HN— 3 Nn—t<:>— !

1
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Germanin

NaS0, I"IH—COQ—CH; cm—P—co—NH SO,Na
N H
¢o

Lo

NaQ;8— 0:\a
0;Na 0:Na
NH—CO—NH—
Guanudine
H:N,
C=NH
N
Synthuline (D thulen d 7
NH: H.N.
HN== C=—=NH

T \NH—~(CHp - HN
Diamadinostilbene (Stilbamidin

HY, NE
> —CH=CH—~CH,—CZ
HN>G—C¢H. CH=CH—CH; <NH’
Pentamdine
HN NH

G—(CHy) 0 o
a7’ Do~y O NH)
Quinine (and Quimdine)

CH
Hz{ C&I,\CH—CH=CH2
HC CH; CH:
4
CH—OH

N
Plasmochan Pamajutn

}I’C . ‘e
N

NH
J}H——CH;
H.
Hs
Hs
IL (CeHD)?
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Atabrin
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Emetine
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p—Nﬂ—CII—(CH OM)—CH.OH
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NH—CH—(CH OH)—CH:0H
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Sulphethiazole Sulphepyrimidine
i N—CR,
sorNi— 80—~NH-c&, — SoH
N=CH
{ {
NH, NH,

Sucernyl sulphathiazol

CH CH N on
HOOC—CH*-CH2—CO—NH—C¢ ‘C~SO’ NH Cv(‘H—H;O
CH C CH
Ascaridol Thymol Hezylresorcinol
CH, CH, OH
)
N/ OH OH
CH, CH,
e Y 1§C< ’ Ho—(om—ct,
CH, CH;
Chloroform Carbon Tetrachlorde Tetrachlorethylene
H~C=(ly CCl, C~=Cly
=Cl,
batamun A ( phiol p B tene a ‘ o A h )
HC CH,

(,(\ C—~CH=CH—C=CH—CH=CH—C~CH—CH,—OH
H:C p}~CH’ H, H,

Vitamin A CxHuOH

Vitamin By Aneurine thiamne
CH,
N=C—NH, HCl
(]} ==C—CH,—CH,0H
H.C—“ CH—~N

CH:-
N—CH 1
Vitarun B;  CiHnONSCL HCI
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Valamin Bq, Lacloflavine, riboflavine
OH OH OH
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i1 , I!{ ¢

C N
7
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H;C— 4]) (li NH
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N
H o]
Vitamm B CuHzs0eN4

2o~

Nicotylamide, Factor PP
N—CONH,

l
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&
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4
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Pyndoune hy drochlonde
Vitamm Bs  CoeHnO:N HCL
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[¢]
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|
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SIMPLE LABORATORY PROCEDURES LEAD-
ING TO THE DIAGNOSIS OF THE DISEASES
OF WARM CLIMATES

T}m MoST 1mportant diseases of the warm chimates can be diagnosed
sth certamty only after the discovery of the specific parasite (larva,
adult or 1ts eggs) or of certam cellular changes m the blood, the cerebro-
spinal flurd, the feces, the urine, or the skin of the patients

The practitioner 1n tropical regions being often 1solated from a labora-
tory 1s therefore lost unless he himself uses a microscope and practices a
few sumple laboratory techmcs Even outide the tropics, all medical men
should be fully aware of the 1act that the etiology of certan fevers cannot
be discovered by consultation and the use of classic bacteriologic methods
Any pattent who has hved or merely passed through a warm climate, be
1t tropical, subtropical, or even temperate, should be su-pected of having
aequired 4 tropreal disease until adeguate exammation has been performed
by a competent laboratory

The simpler mcroscopic procedures that any practitioner should
eventually have to perform himself are therefore given m this appendiy,
namely, the essential bacteriologie staimngs (general diseases and skin
diseases), the morphologie study of the blood and bone matrow, and the
staiming of the blood pirasites (general diseases), the microscopie stool
and urime examimation (mtestinal diseases), the research of fungi (mamly
shin diseages)

The culture mediums and the biochemucal analyses are not given here
because only a well equpped and specialized laboratory can execute them
accurately Excellent manuals on laboratory methods and microseopie
methods will provide ample mformation

’flhree preliminary remarks must be stressed conct rming the microscopic
techme

1 The microseope should provide three magnifications n the range of
9010 100 (objective X 10), 200 to 400 (objective X 40), and 600 to 1000
(objective X 90 or 100) The latter necessifates an immersion leny Cedar
ol 15 the classic 1mmersion medium Substitutes have been used recently
An excellent thin immersion oil 1s made of heavy mmeral ol (USP) 82
paris with alpha bromnaphthalene 18 parts A small amount of 1t left on
the “tained blood film acts as a preseryatie The fading of the stumng by
ol (used to dissolve cedar oil) 18 also avouded in the Iatter method

413
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When none of these immersion medums 1s available, paraffin ol or eastor
ol may be used, but with less favorable results

2 The mucroscopic preparations must be made on clean shdes, pref
erably new ones, well washed and grease-free The use of new shdes 1
mmperative for the diagnosis of acid-fast bacilli (leprosy)

The wet preparations must be sterilized 1n water contammg an ant:
septic (2 to 5 per cent cresol solution) Stamed preparations, whether
covered or not with o1l or Canada balsam, must be soaked first 1n a mix
ture of xylol and aleohol 95° m almost equal proportions Alechol should
be added until the mixture 1s clear The preparations are then rnced
thoroughly 1 running water

Before re-using the glass shdes, more elaborate cleaning methods are
required

(a) Boil in soapy water

(b) Rinsen tap water

(e) Soak for 48 hours m  potasstum dichromate, 50 Gm , sulfuric
acid, 100 Gm , water, 1,000 Gm

(d) Rinse n tap water

(e) Wash i alechol 70 per cent

(f) Dry and polish Store the slides wrapped 1n paper

3 Ordmary glass shdes are easily altered by a warm and humd
elimate Shdes made of green glass are more resistant, especially when
Lept mn a 5 per cent chlorhydric acid water solution and m darkness
Special resistant glass shdes are also available

PR
I BACTERIOLOGIC STAININGS
Films are prepared with fresh material Thick pus or mueus should be

spread on the slide with a platinum loop Dry n air Fix by heating over
flame or by applymng alcohol

1 Sumple Staung Methods All common bacteria are stameddxz'l';l:
the hydro-alcoholie solutions of the so called basic dyes The acid fa
bacteria show a lighter color The spores remamn unstamed

The following stams are commonly used for routme worh

Rolle s Blue Carbot Thiomine Kuhne s Blue -
1Gm
Methylene Blue 2 Gm Thiomne 500 mg giethg'llecx:eslzluze g
Sodium borate 5 per cent  Alcohol 95 10 cc en ') 100 o
100 cc Phenol cryst 8 Gm Dist water

Tieeps very well Mix and leave for 24 hours Teeps verv well

m flask Then add water
to a volume of 100 cc A
few davs agng 1S neces
sary heepsseveral weeks
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Carbolfuchsin (see further, the Ziehl-Neelsen method), diluted /5 or
/1 also stains well

All these dyes provide a good staming of the common bacteria after
30 to 60 <econds

Wash, blot dry, and examine with immersion objective

2 Gram’s Method

Reagents (a) Crystal violet, saturated aleohohic solution 20 cc,
ammonium oxalate 1 per cent agueous, 80 ce {Keeps a few weeks )

{b) Todme 1 G, potassium rodide 2 Gm , distilled water 300 cc

() 95 per cent alcohol or acetone

(d) Aqueous solution of saframine or Bismark brown or carbol
fuchsme diluted 1/,,

Techmc Air dry smears fixed over flame Apply (2) for one to two
mmnutes Pour off Add (b) for one minute Wash in water Decolorize
with (c) until no traces of (a) are found Wash and counterstain with
(d) for one mmute Wash, biot, and dry m ar

Interpretation Gram-positive orgamsms retain the violet color, Gram-
negative lose 1t and take the counterstan Newly prepared stams should
be probed with known Gram poutive and Gram negative organisms

3 Znehl Neelsen’s Method

Reagents (a) Saturated alcoholic solution of basic fuchsin 10 ec and
5 per cent solution of phenol 90 ce

(b) 3 ce of hydrochloric acid with 95° ethy! alcohol to a volume of
100 ce

() Saturated alcohohe solution of methylene blue 30 cc with 001

per cent solution of KOH (01 ¢c of 10 per cent KOH m 100 cc distriled
water) 70 ce

Techme Awr dry smears fised over flame Apply (a) and heat gently
for five minutes until steam appears over surface Wash m water
Decolorize with (b) Wash 1n water and counterstain with {c) for one
minute Wash, blot, and dry 1 air

Interpretation  Acxd fast orgamisms (genus Mycobacterum) are
stamed red while non acid fast organisms are stamned blue

4 Fontana Trbondeau s Method
Reagents (a) Glacial acetic aerd 1 cc, formahn (40 per cent) 2 cc,
distilled water 100 ce {Ruge’s solution)
0 {b) Phenol (lig crvstals) 1 cc, tanme acid 5 Gm, distilled water
ce
(¢) Silver mtrate 0.25 Gm , distilled water 100 ce (brown glass) Be
fore use, add to a part of the solution, drop by drop, a dilute solution of
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ammona until the first produced preciptate 15 disso
add a few drops of the silver mirate solution until 2
abtamed (Keeps several months )

Techme Thin atr dry smears are fixed with (a) fo
and the solution 1s renewed Wash in distilled water
(b} and heat gently until steam appears for one mmnute
water Ruse with (¢) and apply fresh <olution, heating
Wash, blot, and drv mn awr

Interpretation  Sprrochetes appear black on  hght bn
(syphilis and yaws)

The spirochetes 1 the tissues are also shown by the ¢
(see further the staming methods of the blood parasitc
renewed three times The blood spirochetes (relapsing fo
cojored with the Gremsa stamn

5  Machwavello Stawn  (for Rickettsiae)
Reagents {a} Saturated aleohole solution of baswc fuch
(b} Aqueous solutwon of thiomne 2 per cent
() Buffer solution (pH 74-76) miung 12 ce of 1 per
basic potassium phosphate with 88 ce of 25 per cent of dibe
phosphate
(d) Aqueous solution of extric aed 05 per cent
Mixture A 13 made of 1 ce of (a) with 250 ce of (¢}, filtere:
filter paper and dropped onto the shde (does not heep)
Mixture B 1s made ot double distitled water, 75 cc, solufion
c¢ , solunion (b) 0o ce, and filtcred (heeps well)
Techrme The swmear 1s dried m atr and statned by muxture A fc
minutes, then washed with tap water Pour mixture B on and off ¢
(2 to 3 seconds) and rinse off with tap water

11 MorproLogic STupy oF THE BLoop anp Bong Manrosw
STAINING OF BLOOD PARASITFS

Three different preparations are used "
(a) et preparation A ymnute drop of peripheral or venous bloo
examned, spread between shde and cover slip The edges of the prepan
t1on are eventually sealed with vaseline This method 18 particularly l;f:
ful for mobile parasites {trypanosomes, mierofilariac) Dark-ﬁe{dtx ’
mination allows the discovery of spirochetes Centrifuged bload (tripi
centrifugation) and lyraph node find are also)e‘(mnmed 1 wet prepara

t1oms (see section on Afncan Trypanosormiasit
(b)( Thin smears A small drop of blood 15 placed st 1 em from th



g an

0% 1], es; preparatxons The thip
ally ¢ alne With the z![ay Gmnuald, Gzemsa

S (see Iurther)

(c) 1L Smeqy

the middle of
, ehmmatmg at the

ed with 4 sIzghtIy acxd
Or ney 0¢ 2) distilleq Water Pheng; red
percencsolutxon) 5] teat
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The following buffers should be tested with the available Romanowsky
stamns and chosen according to the results

Potassum Phosphate Sodum Phosphate

e N .
90 ce 10 cc 765
80 cc 20 co 735
70 cc 30 ce Dilute 715
60 cc 40 ce each 698
50 cc 50 ce to 6.81
40 cc 60 cc 1000 664
30 ce 0 ce [23 647
20 cc 80 cc 624
10 cc 90 e 591

If the proper reaction his been reached, the erythrocytes are reddish
polychrome, the granules of the neutrophils hilae, of the basophils blue,
and of the eosinophils orange red, the cytoplasm of the lymphocytes and
the young bone marrow cells blue, the nucler of the leuhocytes purple red
and the nucler of the protozoa bright red If the solution 15 too atd, the
nucler of the leukocytes are pale or colorless If 1t 1s too basic all the cells
are blue including the erythrocytes

The preparations should be placed face downward m the stamnmg
solutions This avoids the deposits of precipitates on the smears The use
of contamers with curved bottoms (such as Iarge watch glas-es, or, better
still, glass or plastic segments of cylinders about 20 em long and 10 cm
wide, 1 order to hold half a dozen shdes) 15 therefore most convenient

1 Giemsa Stawn The stock solutron 1s made of

Azur I eosin 30 Gm
Azur 11 08 Gm
Glyeenin 250 cc

Methyl aleohol {chemueally pure) 250 ce

The stain waproves with age through oxidation
Techmic (a) Fix the thin smear with aleohol first A thick
preparation, on the contrary, should not be fixed previously ib
(b) Stam fifteen to thirty mnutes, the time being determmed By
{12}, with a solution of 1 cc Giemsa to 10 ce of buffered distilled water
(¢) Washn distulled water, blot, and dry

smear

tain, The stanmg with Giem~a atan 1

- d Giemsa S
2  May-Grunwald Gu A, for a stronger and more lasting result

deseribed above 15 often precede
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by the fixing and stamming action of the May Grunwald stock solution
The combimation of the two stains 1s often called the Pappenhetm panop-
tie method
The May Grunwald stamn 1s an alcoholic solution of methylene blue
eosinate
Techme (a) Cover the dry unfixed thin smear for two minutes with 10
drops of the May-Grunwald stock solution (for fixing and staimng)
(b) Add 10 drops of buffered distilled water for three additional
mnutes (for staming)
(¢) Wash in distilled water
(d) Turn the slides over Giemsa stain as previously described (15 to
30 minutes)
(e) Wash, blot, and dry

3  Wnght Stain The stoch solution 1s made of

Wright's stain powder 03 Gm
Glycerm (pure) 3 cc
Methyl aleohol (pure and absolute) 97 cc

Grind the powder 1 a mortar, add the glycerm, mix and add the aleohol
Filter and let the filtrate stand a week at room temperature or two days
at 37 C 1n an incubator

‘The worker 1n the field may safely use the following method of preparation of the
Wright stain

To a 05 per cent agueous solution of sodwum bicarbonate add pure methylene
blue 1n the proportion of 1 Gm of the dve to each 100 ce of the solution Heat the
mixture 1 a steam stenlizer at 100 C for one hour counting the time after the sten-
lizer has become thoroughlv hea ed The mixture 1s to be contained 1n a flask of such
size that 1t forms a layer not more than 6 em deep After heating allow to cool
placing the flask 1n cold water Filter to remove the precipitate To each 100 c¢ of the
filtered mreture add 500 ce of a 1, per cent aqueous solution of yellowish water
soluble eowin and mix thoroughly Collect on a filter the abundant precipritate which
immediately appears WWhen the precipitate 19 dry dissolve 1t i methyhe aleohol
(chemically pure) 01 Gm to 60 ce In order to facilitate the <olution the precipitate
13 to be rubbed with alechol m a porcelatn mortar This alecoholic solution of the
precipitate 1s the stainmg fluid It should be kept m a well stoppered bottle because
of the volatility of the aleohol If 1t becomes too concentrated bv evaporztion and
thus stains too deeplv or forms a precipitate on the blood smear the addition of a
witable quantity of methy hic aleohol will quickly correct such faults

Techme (a) cover the dry unfixed smear for two minutes with 10
drops of Wright's stock solution
(b) Add 10 drop~ of buffered distilled water for three to five add:
tional minutes
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(¢) Wash n buffered water, blot, and dry in arr
* » -

For routine hematologic examnation it 15 sufficient to estimate the
hemoglobin and to do a white cell and differential count, the Jatter on 200
cells (hemogram) Wil not commonly practiced, 1t would be desirablo
always to convert the relative numbers obtamned for each cell eategory
mto absolute numbers caleulated on the basis of the leuhocytic count
One should almost alwnays observe that leuhopemas are, m fact, neutro
pemas and that the lymphocytosss 1s only relatne and gives a normal
absolute figure The normal hemogram m man, with sts normal himsts of
vanation for each cell species, can be caleulated 1n absolute number on
the basis of 7,500 leuhocytes The leub oeytic count and the hemogram
show fluctuations varyng sometimes considerably (from one to two)
from one day to the next, or even from one hour to the other, m the
peripheral blood Venous blood 1s therefore to be preferred The folloning
table gives the normal vanations in the human hemogram

Absolute
per ci T o the
ba1s of 7,500
Percentages T ucorytes
Monocy tes 2-8 150-600
Lymphocy tes 21-3a 1.575-2.355
S ted nentrophihic oot tos 50-70 3750-5250
Un.egmented neutrophihic grannlocy tes 06 .0—450
Eosmophihe granulous tes -5 75-375
Basophihic grenulocytes 0-1 095

The degree of pathologie 1 aratians encountered i diseases of the warm
chimates 15 shown n the accompany g table (page 421)

LI 2

The eassest way to secure bone marrow s by puncture with a sltmng
needle (1 to 15 mm wide) of the sternum or the hae erest The at;:r
method as advocated by an den Berghe s the most practical, espectally
among timid people and chldren

Thf muc!eazl'J ceﬁ count 15 not g0 accurate for the bone marm(\}v;i afs for 2}}:
bload, the former bemng always more or less caluted with blo rtozme
marrow smuses One should, however, always prachice a quen ‘cf e
count of the bone marrow cells m order to mterpret tr}}xex tp)lc)hweu o
othern ise very often obscure mj elogram 1In ten normal adul tsw:sp P00
of the sternum or the ileum the average of the celfular coun 4
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Pappatacel Fever
Rickstisial

Kalo Azar
Diseases

Avitaminoses
Dengue Fever
Dysentery
Helminthiases
Leptospiroses
Liver Abcess
Malaria
Malarial
Hemgoglobinuria
Malto Fever
Qroya Fever
Plague
Trypanosomiasis
Yellow Fever

Oligocythemia
Anemia

Leucocytosts

End

Leucopenia

Neutrophiiio

Neutropenia

Monocytosis

Eosinephilia

v e
. marked - moderate or morked % moderate slight

Decree oF ParHOLOGIC VARIATION FoUNp 1N TrOPICAL DIoEASES

+ 12,447 (total) out of which 12,446 = 2,542 were erythroblasts and
58,354 = 9,579 leukocytes Children between 1 and 10 vears of age show
a much gher count oscillating between 100,000 and 600,000

Because of the very great number of cells present on a bone marrow
smear 1t 1s necessary to count 500 leukocytes, and separately the eryth
roblasts, the plasmocytes the hstocytes, and the macrophagic cells
percentage of these leukocytes All the cells encountered, going from one
edge to the other in the mddle portion of the smear, should be counted
The figures given 1n the tabulated myelogram (page 422) represents an
average of myelograms established on 50,000 cells from 10 normal bone
marrows

African natives show a very low count of mature granulocytes and a
high count of young granulocytes This may be related with malanal
nfections 1n the same way as neutropema in the bloed has been attributed
to malana

The examimation of bone marrow smears 15 especially useful for the
discovery of Lewhmama donovam parasites (hala azar) For other
tropical diseases, the value of the method has been msufficiently studied
Conflicting opinions have been reported for malaria and African sleeping
sickness
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NORMAL MYETOCRAM OI MAXN

. (van den Berghe and Bhistein)
H Vanations
Lamiis Mean
Proery throblasts 005 022
Ervthroblasts basophilie 02-17 100
Ery throblasts polychromatophilic 14.5-78 2054
Erythroblasts orthochromatophilic 0-08 031
Total of erythroblastic cells 158286 2207
Mjy eloblasts 02-10 046
Premyelocy tes 0-12 032
Mjyelocy tes neutrophihie 84-168 1227
M elocy tes eosinophilic 05-17 078
Mjyelocytes basophilic Exceptional
Metamyelocytes neutrophihe 40-100 638
Metamy elocytes eosmophilic 02-16 065
Metamj elocy tes basophihie Exceptional
Granulocy tes
unsegmented
neutrophilic 274-511 3937
eosinophilic 04-26 125
segmented

neutrophihe 32-128 873

eosmophilic 0315 070

basophilic 0-02 009
Total of granulocytic cells o1
Total of eosmophilic cells 338
Total of basophihe cells 00%
Lymphoblasts and Prelymphocytes 006-0 10 008
Lymphacytes 160414 2802
Premonocy tes and Monocy tes 027 097
Megaharyoblasts and Megakary ocytes 0-02 001
Plasmocytes 02-100 047
Hx:tocyt}(; 0-08 018
Macrophagie cells 0-02 002
Ratio granulocytes/ erythrobla ts 234471 337

IIT THe CEREBROSPINAL FLUID

The first drops of flmd collected may contamn some blood from the
puncture and must therefore be used only for bactertologte examination
The total cell count 1s made with ordmary hemocy tometer counting
chambers (Fuchs-Rosenthal, Thoma, Neubauer, etc ) by the
In the African practice of sleepng sichness we use prefcltm ysf, ”
special chamber of Nageotte with which the number of the cells mllxld by
divrded by 5 after the enumeration of 4 vertical rows (5¢u mm) a
10 after the enumeration of 8 rows (10 cu mm)
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The counts must be made 1mmediately after the puncture as a lysts of
the cells oceurs very rapidly m the cerebrospinal fluid kept m vitro

The special chemrcal examinations have been described in the section
on diagnosis of African Trypanosomia~is

IV Microscoric StooL anp URINE EXAMINATION

In the common practice of tropieal regions, an examimation of the feces
15 often linmted to a search for parasites or ova

The discovery of Entamoeba hastolytica (vegetative forms and cysts)
and of Entamoeba colr has been discussed at length 1n the section on
Amebic Dysentery (see Chapter V) The eytologie diagnosis of the feces
has also been given, comparing Amebic Dysentery with Bacillary Dysen-
tery, 1n the section deahing with the 1tter (Chapter V1

Large helmmnths are found by macroseopic mnspection of the stool
Larvae of flies are oceasionally discovered m the feces

Nearly all mtestinal helminths deposit ova which are characteristic and
easy to detect by mucroscopic exammation The ova of Strongylowdes
stercoralis generaly hateh mn the mtestine and appear as larvae m the
feces Ova of Taema saginate ordinarily pass out while still within the
segments of the worm, although <ome can be found in the feces after
disintegration of segments

One has to be familiarized with the microscopic appearance of the end
products of digestion such as vegetable cells, starch granules, spores of
fungy, muscle or fibrous tisue Care must be taken not to take these
structures for ova or cysts These are more uniform m size and generally
very characteristic of the species Only the unfertilized, elongated and
rather wrregular eggs of Ascaris lumbricordes may be mstaken for a
vegetable cell As a rule when the structure seen 1s not ty pical 1n appear-
ance and therefore doubtful, 1t 1s probably not an ovum or a cyst

The yeastlihe organisms Blastocystis homins are sometimes very nu-
merous, assuming many sizes and shapes and resembling more or less
protozoal cysts Blastocystis homumus, however, are easily recogmzed by
their large central vacuole and the narrow surrounding rim of cytoplasm

‘The following procedures are most valuable for the discovery and diag
nos1s of helminth eggs and protozoal eysts

1 Mieroscopie examination of feces A specimen of the stool, preferably
of the outer part 1s diluted with physiologic <alt and a drop examined
between shde and cover shp Smmilar preparations are made with the
material removed by a perianal swab (best method for Enterobuus eggs)
by anal or rectal swab (best method for Schistosoma mansom eggs) and
with the sediment of centrifuged urnine (Schistosoma haematobium) or the
sputum { Paragonimus westermam)
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2 Wallis flotatwon techme Approamately one part of feces 1 mxed
with ten parts of o saturated solution of table salt After ten mnutes
many eggs and most protozonl cysis float to the surfaee The techme 1
performed 1 ghss tubes approwmately 5 om lugh by 15 em wide filled
to the rim The harvest of eggs and eysts 1s obtamned on supermmposed
clean square cover shps The method 1s very useful for cysts of Ente
moeba hstolytica 1t 1s not satisfactory for the heavy eggs of Schistosome
mansony and Clonorchis simensis
3 Zinc sulfate centrfugal flotatron techme {Faust and associates,
1938 1939} One part of feces 1s mised with ten parts of lukewarm tap
water Ten e of the suspension are stramed through wet cheesecloth
{sm il funncd) mto a tube winch 1s centrifuged for sy seeonds at 2,500
t pm The superntant flwd 15 poured off and the sediment 13 hroken up
with wter and by shalang, then centrifuged with additionsl water This
is repeatod until the supernatant flid 1s clear The fluid 15 finally replaced
m the same way by 33 per eent zme sulfate solution (speefic gravity
1,3180) and the tube centnfuged for sivty seconds at 2,500 rpm The
flonting material on the surface of the tube 15 removed with a bacteno
logic loop, mixed with a drop of 1odine solution and exammed on a shde
under 1 cover glass
A simplified methad has been introduced by Otto, Henitt, and Strahan
(1941} whereby the 33 per cent zme sulfate solution 15 uced directly asa
flotation medium without strammg the feces through cheesecloth The
protozoan ey sts and helminth eggs floating on top of the tubes are obtained
on supermmposed cover shides This modification of the onginal techme of
Faust and 2ssoerates 1s shghthy micrior to protozosn eysts and betfer for
helminth eggs
4 Ceninfugaiion The followng method has been found very sats
factary both for protozoan cysts and helmmntl eggs at the Tropical Insts
tute 1n Antverp Feces are mred vith formol sahne 10 per cent Tge
suspension 1s stramed through 5 silk eloth which has 30 holes per em, g ¢
holes ay eraging 250 4 m diameter The preparation is then centrfuged ﬁ‘]"
one minute it 2,000 rpm The supernatant fud s poured off amdo4 79
pached sedunent brohen off with the followng mednm (deomity 104,
after Carley and Barthelemy)
Citrie acsd 81(? gz
Water 2 Gm
Formol 40 per cent

Two ec of ether 15 added, the mixture 19 shaken thoroughly and cenir

the
fuged for 30 seconds at 2,000 rpm The separation zone bg;x;gzxz)m
ether and the fud 1s then stirred with o pipet to liberate some
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which might float on the surface of the flmd and the tube 15 centrifuged
agan for 30 seconds at 2,000 rpm The supernatant fluid 15 poured off
and the sediment examined under the microscope, after some 1odine
solution has been added

5 Stoll techme This method has been especially used to estimate the
number of eggs of Ancylostoma or Neeator n a weighed saraple of feces
Four Gm of feces are weiched and diluted to the 60 cc mark of a gradu
ated flask with decinormal sodium hydroade Glass beads are added and
the flask closed and thoroughly shaken until an even suspension 1s
obtamed, 015 ce of the suspension 15 drawn with 4 graduated pipet and
examned under a 22 by 40 mm cover glass The total number of eggs of
the particular species 13 counted and multiphed by 100 to obtan the
number of eggs per Gm of feces An estimated daily output of eggs
(depending however, on the consistency of the feces) can then be cal
culated by multiplying the number per Gm by the total weight of the
twenty four hour stools

V  Researcu or Funar

Pus or sputum 1s examined unstammed m thin smears between shde and
cover glass If necessary the preparation may be cleared by addng a
drop of 20 per cent potassium hy drovide and warming the shde gently

Scrapings of uleers, skin lesions, and hairs are examined n 20 per cent
potassium hydroude Nail scrapings require more time for clearing
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