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PREFACE TO THE THIRD EDITION

Fnr years have elipeed since the publication of the second
edition of this Synopsis  Durning this time there has e been many
advances to record in the ficld of treatment as well s of
prophyliws of the dieeses of the tropics

Tropical Medicine has now become a very Jarge subject and
thercfore more difficult to heep tracl of 1n 4l sts branchies and
although there have been no sensational developments to record
on this occasion comparible to those enunciated in the last
edition advances have been numerous

The number of drugs and antibiotics in the Tropieal Pharma
copona has greatly increised so much so that it has become
necessary to create a sprcial section for their tabulation It takes
the place formerly held by a synoptic description af special
laboratory methods which have now been cutmoded  This drug
table has been arranged 1n alphabetical order with indications and
dosapes thus forming an ever ready and handy referenco for
treatment It 15 hoped that this useful feature may prove of
advantage to those who have neither the time nor the oppore
tunity of consuiting the Jarger works on Tropical Medicine

Puieie Mansoy Baun
149 Harley Street W\ 1



PREFACE TO THE FIRST EDITION

Tuis synopsts has been undertaken in response to numerous
requests to provide a gmde to tropical medicine an a condensed
form switable for medical officers 1 the Armed Forces and others
whom the exigencies of the moment call to the tropics

Though not designed wn any way to encroach upon standard
textbaaks on tropreal medicine this work wall 1t 1s hoped provide
adequate information 1n convenient compass  The matenal has
as far as possible been brought up to date and the revision has
been undertaken as a smalt contribution to the war effort

Thas task would have been impossible wrthout the aid of those
invaluable publications the Tropreal Diseases Bullety Bullehn
of Hygrene and Bulletsn of W ar Medicsne

Aly thanks are due to my colleague Lt Col F Murgatroyd
RAMC for undertaking the task of proof correction

Puirre Mansox Barr

149 Harley Street Wr
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NOPSIS OF TROPICAL MEDICINE
CHAPTER I
PROTOZOAL DISLASES
MALARIA

Note —BT mDengn tertitn OT =Oval tertian QmQuartan
ST or MT =51 tertian T T =Ixoenthrocytic evcle
“Th 5 13 the most important trop cal fever and 13 due to four d stinct
paras tes  ben gn tertian ovala tert an quartan and subtertian,

GLOGRAPHICAL DISTRIBUTION
Benign Tertlan 1s widespread in Furope as far as 60 X\ and occurred
i 1ngland until comparatively recently but is still found in
Heolland and N Germany v N Amenca 1a the salley of
Sicramento ot 40° N Ity southern range 1s Jess extensinve  to
Natal Branl 30 S and to S lunits of Argentine at 40 S It
15 found rarely (tn Himalfyas) above 6 ooo ft

Ovale Tertlan clo ely allied to above 1s common in West and Central
Afnca isolated cases reported from L Russta Cgypt lalestine
Mauntius Philippines Venezuela India and New Guines

Quartan 13 restricted and local  occasionally found in temperate
chmates mm N Furope in Mediterranean S Italy Greece
Macedora Palestine Iraq S Indin Maldive Islands Andaman
Islands Ceylon Malaya sparsely in tropical and subtropical
Afnca West Indies {Antigua) Drazm! Yanama In endemic
areas 1t 15 found especially in chuldren

Subtertian (or Mahignant) has a tropical and subtropicat d stnbutien
corresponding to the summer isotherm of 70 I (21 C) and
winter 1satherrs of 48°F (9 C}in Lurope S Jtaly Macedonia
A\ Africa Jordan Valley Falestine It is dominant throughout
tropical W and Central Afnca and has a restncted distribution
in the pluns of Central and § India the Duars and Himalayan
foottulls S Malaya Dutch £ Indies New Gunea N Austrahia
Oueensland  hew HHebndes and Solomon Istands  in the Dew
World 1a the We.t Indies Panama Braz! In henya inLondiam
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PROTO70AL DIST'ASES 5

caplares th parastes 1n tpleen Liver and bone mamow are
mall el 1 «tan desply and show no vacuols  Sporulit ne
{8 {o 75-0 S ;) are rarely «eq 10 blood mestly in theinte nal
o-pant esoerally in bran eapillanes  Merozo tes are small
{0 75-0 33} abaat 3210 number  Sparulation (schizogony) does
not proceel at the un form rate of other types  After 48 houry
gar tocyte {eres en 8) ase produced in cells in the internal ergans
At first <olid 224 round without vacuo'es they become crescent
shaped {rore Like samsames with round~d ends) o-14 a by
2-3 g Beross {at this stag Garnhams rod —inclusion body—
dask ted str s ht or fwisted into loop or coll may be shen—
lite Cabets nng ) Crescents appear after an infection has
11 ted 2-3 weeks and may persist for six weeks fter subsidence
of fier The lfs spin of the crescent is 2-3 weeks Vil
crescent (Fametocyte} is browder and stumper with diffuse
rucleus ani scatte ed pigment  Female stuns more deeply 13
more elender and has chromatin and pigment concentrated
Yourg sexual cells can be distinguished from schizonts of same
ape by ther elonpated thape and diffuse pigrient  the nucleus
(chromatin) 13 small and pliced towards ore end  There vre
vanetics of P faloiparum some more virulent than others  The
large ning form 1s 3111 to predispose to blackwater fever P ten e
with more active amarbnid moverrent may be a sul<pecrrs  The
subtertian has a much shorter Life span in human blood than other
speaies A single infection persists for one month to one year

Strains of P faleiparum have been separated from W Afnicy
Belguan Congo Italy and Roumami  They vary in virulenco
10 susceptibility to” quimine and ability to develop anopheles
mosquitocs—4 maculipennss atroparius

Exogenous cycle In Mosquite  {Anopheles }—1n blood outside bady
or in stomach of mosquito the male sexual cells (mticro ametory tes)
exflagellate with six flagella (microgametes) The  subtertian
crescent first becomes round the pigment undergoing agitation
The female (ma ye ametocyte) also becomes rounded and quiescent
The micro ametes break away and fertilize the female macro-
gametocyte why h then becomes a zygote  After impregnation the
cell becomes oval elon ated and capable of independent movemeut
(traveling verm cule or oSAimets) “bores ats way into the hning
emthehum of the mosquitos stomach and becomes an of vsf
The engmal nucleus develops rapidly and the protoplasm also
segments forming a spongioplasm  from which sporozottes are
formed  The cyst bursts and Liberates sporozoites which enter the
gal vary glands'and are injected by mosquito nto blood of man
with salivary secretion  The sporozoites then enter the liver cells
where they undergo a tissue stageor L E cycle

Under optimum con litions the exogenaus cycle 1n the mosquito
takhes B-10 days but 15 subject to great vanation and 1s dependent
upon temperature and The o d are a
constant temperature of 63-80 I' (20 C-2z7 C) 1n assomation

.
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with mean relative humdity of 60 xper cent. or more  Higher
peratures are usually necessary for P faloparum  Ag a
1t takes 10 days for anopheles to become infective with P
15 days with P ovals _Development ceases at a con tant
perature of 60® F {16 C) At68° F {20° C) the eycle occ
16 days for P vsvar 22 {or P falaparum 32 for P malana
There are minor differences 1n the odcysts in difierent species
the case of P ovale the arrangement of the pigment in the ol
15 distinetive and the sporozoites are more slender and small

Exo erythrocytic (E E ) Cycle ~The sporozortes injected 1nfo ma

the mosquito bite do not as postulated onginally by Schan
enter the red blood corpuscles and thus imtiate the erythro
{or bload) cycle of the parasite but as has been shown so effect
by Shortt Garnham and others enter the hiver cells where 11
course of 7-¢ days (representing the incubation period of ma
i3 man) they develop 1nto a cyst contaimng large numbe
merozotes (cryptomerozortes) which escape mto the bloodstrea
enter red blood corpuscles and thus to mmtiate the erythro
cycle  The forms withun the Liver are known as eryploschs
and this cycle 1s more properly designated the pre erythro
cycle  The mechamsm of the malana relapse 1s now expla
by the entry of some cryptomerozoites into other liver cells w
they multiply to form a reservoir so as to produce a refaps
some future occasion  This 1s properlv known as the
erythrocytic cycle  These stages in the liver are mpmentless
P uwaz the fully developed cryy 15 42
Jength and contains some Boo chromatin ma.ses  that o
Jfalesparum 15 even larger and cootains more numerous cr)
merorostes  As far as 1s at present understood in P faleipas
the pre-erythrocytic development lasts about 7 days ant
P tivaxr ¢ days whereas i the former development does
proceed further than the pre-erythrocytic phase n P tiva
passes into the secondary phase and persists in the Liver after
parasites have gatned access to the bloodstream

The characters of the tissue phase of P ovale differ from thos
P tnar and P snws but more Te.emble that of P faliips
1 size and form but whereas the cryptosch onis of the s

o dsmensions 1n P falesparum produce” 4o ooo small merozo
P ovale produces a third of that number and of a larger s
There 13 evidence of persistence of exo-erythrocytic schizog
1n this species asn P titay

Congenital Malaria—bemign quartan subterhian and ovale~—b

been recorded Exact manner in which the parasites enter
placenta 15 not clear Unless due precautions are observed ¢
18 derable risk m 1ng malana by blood transfitssor

PATHOLOGY

A ts of y and morbid are based upon s

) by
tertian which s the most yirulent and fatal  Pathology of blackwa
,
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fever s ma nly evaper at an of same process  Fathology correlated to

the1 L cycle of the paramte

Spleen b r*hplace and grave of malana pares t» 1s1nvanably enlarged
{ague cake) and b ehly p rmented w th herozo 1 {malina pigment
—hymatin—formerly melamn) It shows destructien of effete
red 11001 corj u <les by phagoeeytos s {macrophages—histiocy tes)
anl storape of iron On sertion 1t §s purple er chocolate colour
with stretchel capsule  diffluent pulp pale grey Valpghan
bodies immature paras tes and pigmented monocytes 1n branches
of splent artery  small infarctions and necroses

Liver 1s con~reted enlarped dark brown  parenchyma cells contain
no hrinorom  but hrmoradenn ani blirulm  hrmozom s
drpo tted 1 hupfier cells and parasites in congested sinusarls
Changes are most marded n periphery of lobule  1igment
persiatsan linver 3-4 months after di appeararce of parasites

hidnevs are congested with grey dots ani hines 1n pyramida due to
parasites 1n Bowman s capsules  convoluted tubules are affected
and there are pranslir casts

Placental maternal sinuses are blocked with paras tes

Brafn and € NS —Cercbral cases  Dram 1s fead-caloured with sub-
cortical punctiform hemorthages  Capillinies ¢ peaially those of
corpus stratum and eallosum  contain pirautes  Areas of
degenevatirn—mnlinal granulomata —focal degeneration hamo-
rrhages and glal preliferation—are seen

CLINICAL PATHOLOGY

Dlood shows rapid destruction of red Llood corpuscles (count may fall
below one million) poikilocytoms  amisocytosis 1y chromasia
basophilic stippling reticul Cabot’s nngs and
other signs of degenceration megalocytes occasional normoblasts
clumping of red cells and increased sedimentation rate  One
parasite to 100000 r b ¢ necessary to produce symptams There
1sh of p and also ung t{‘

may act as hamolysin Damage to reticulo-endothclium s

important  Leucocyles are increased 1n paroxysm  subsequent

leucopenia  Relative increase of large mononuclears even after

qQuinine (15 per cent 13 may P

diminution of blood platelets  Fluid elementts decrease in total

rotein decrease 1n albumun  increase of euglobulin and serum
tlirubin Tadirect Van den Bergh reaction

Malaria pigment 18 luble even 1n strong
formed within parasites and contains firmly combined sron
(denived from destruction in y hy

cells of hiver spleen pancreas bone marrow connective tissue
cells) contans Eee wron and gives Prussian blue reaction

Hamofuscin iron free yellow 1s present in organs ia chronic malaria
Polycholia results from excessive blood destruction

3
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Unine —Increased m amount chlondes and urea increased 1n ague
phospl\ates' decreased n ngor increased in sweating stage
T b and glycosura Urobil, and

urobilin asresultof b

General Statement —The number of Pparasites necessary to produce
fever depends not so much on their prevalence ason the degree of
tolerance of the host They differ in the first second and tiird
relapses and so on Thus 1n the pnmary attach prolonged
search may reveal no parasites on the first day and as long as
the third ~ On the other hand 1n relapse 3 000 or more may be
found of whicha derable prop may be tes

CLINICAL FEATURES
Incubation period 10 days laboratory infection 14 days may
Le latent for six months™ especially benign tertian more rarely sub-
tertian  Chimeal app are greatly dified by the degree of
mmmunity In hyperendemic areas 1t may produce o symptoms
especially 10 P jalciparum infecttons when parasites are present mn
numbers mn the peripheral blood without fever
i y L de headache bone pawns
Ague fit Rigor—cold stage 1-2 hours vomting skmn cold and blue
temperature nses convulsions in children
Hot stage 3-4 hours feeling of warmth headache intense pulse full
and bounding rapid respiration T 104-106 F
Sweating sta,e 2-4 hours sweating ++ feelng of relief T sub-
normal ~ Herpes of lips and nose common
Spleen enlarges dunng mgor and 1s usually but not necessanly
palpable especially 1n subtertian Liver enlarged and painful
Typical ague 1n benign tertian guartar and ovale tertian seldom
1z subtertian
BT charactenzed by tendencv to relapse after long quiescent
intervals sic months to one year Tertian penodiaity with fever
every 48 hours Inttial fever may be irregular and uncharacter
stic OT p Ny sy less but ma; bacut
appendicitis or rheumatism In self induced ovale infections
Garnham noticed severe attacks with irregufar fever of rough
» tertian periodicity and persisting 3 weeks  Perssstent headache
was a feature of short term relapses @ particularly persistent
and symptomless with hathty to nephrosss
ST great vanations eg may be afebrile and symptomless or
parasite may be latent for months  Liability to explosions
Tuger stage relatively less marked produces severe anemia,
Tovolvement of internal organs may simulate many other diseases
Formsof ST —Bilious remiffent Severe fever bilious vomitiag enlarged
‘pamnfol spleen and lhiver may resemble yellow fever or simulate
typhowl { typhord remittent ) oot
aout affecks hyperpyrexta delimum 4 coma mana epilep
?"’“X::::\ wnw\aunsypce?eﬁal paralysts may resemble uremuc or
¥

.
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dialehic ¢ora poa me hrmerthage or cevebrosminal remngmitis
I vch al d: turbarces and Jvs of ™M mory may ensse  Many
1 r1amesa are phyeiolopcal 2nd doe to aroxt

Alpd { ves Catn with vomuting ep fastnc pam eoretires hrma
terie- s resembling gas.aic diseaxs

C+ rrate Profuse diarthra wath collapes (peripheral sas ular
faiht ¢} 1molating chnlera

Dysen e ac Plood and mucus ia stoole res mthing bacillaty dysentery

Purfuric Intridermal hrmerthages

Oederrat us General aparsarea resrmhling card ac benben

Symco~al  Acutr heart failure tessmblngearlacd rae

Acute anrmie  Hrmolytic anrmia resemll ng pesn clons arrmia

“epbritic Dand and casts in urine re« mbling acote nephnt s

Gar ten us  Gangrene of extreruties may oceur

Apperdicu ar Tansnnphtil ac fosea revembling appeni aie

Choeysatic Tam over Fall t'adder re ~mbling ac ite chalecyetitic

Itene Deep jaunlice resembling yellow ferer Wels discase or
infectine jaunlice

ST malana s particularly severe in children

STQUIL £

The mam g quel is Dlackwater Terer  acute hrmelys s of red blood
corpascles Liberating hrmoplotin which produces hrmoglobinuna
poment an ynoary tubafes and anuna fas same gro raphical
distnbution as subtertian malania and occurs mestly i serutized
individuals 12 those lony resident in endemic sone and sul jected to
frequent infections with ST pariste  Rare af ever after primary
attack  ratein natives of T lemic 2one unless protected from malwmal 4
infection 19 ynfancy asnow in W Afnca  Cold evertion ateohol and
exces ive Quinne predispose to ottack It 13 now penerally acknow
ledgel thay mumire 1s the chied exatant i the production of
bxmolysis  Thw 1s shown by the practical disappearance of black
water ‘sirce the ntroduction of modern antumalamals  Malama
parasites are psually destroye{ by hemolysis but may persist malana
infection can be transmutted to non tmmune by blachwater blood
Mechanism of | xmolysis not known possibly allergic

Hamatin set frce combines with serum albunun to form methem
alburin  stored wn Wnver mot excreted in unne  Oxyh®moglobin 18
converted ynto methemoglobin which s excreted ~Mechamsm of
&nuna s nnt due to Llockage of unnary tubules as formerly supposed
but to rena) anoxia (Maegraith and Havard) on analogy with surgical
shock cholera and remal fadure In oliguna and anuna {tubulo
vasiular syndrome) kidney changes are produced by lack of oxygen
Tesulting from altcrations an the renal blood flow  Great anzmia
half rhcy destroyed Death from spoxamia cardiac failure
pernicious yomitine” aguna  Pathology resembles exaggerated sub
tertian malarga with maximum onus on kidneys  Histological changes
resemble those of mcompatsble blood transfusion
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PROTO70AL DISFASES 13

Quinine ol, hate 15 10 olubls and acrd sulph il must b added to
it hylrochland  faily solubla  dihydrechloride easly soluble

ani urtable for pareatemal injaction cquip (mulk) preparation
€ant1 e~ quin ne ethy] earbotate with disgu ed taste 15 smtable
10 ct iren

Desape —Ieroic doses inefficacions dangrrops and do not extirpate
mfection  Maximum dosape 30 £1 {1-95 gm) “Most infections
react to 20 rr (1 29 gn} Chuildren have I{xoth adult dose
Ratioal dosare  gr 30 for 3 days pr 20 for 7 days  Antt
relapee treatment g7 10 {0 G4 gm ) {or 4 werks

Toxic effccts —Qumine  1diosymeracy  dyspepsa urticana  skin
sensitinaty to scratch test  Quimne amblyoma  spasm of retinal
artery thininess 1n overdo age  Io pregnafcy  very rately
may prods ¢ miscarna ¢ In excessine dottt qu nine Aamo-
globinuria  res +iGITF blackwater

Excreiion 8l guinine In urine 13 controlled by Mayer Tanret reaction
(mercunc chlonde 27 gm 1n 1500 ce water pot 104 100 gm in
550 water mixed add 25 ¢¢  plactal acetie acid—turbidity
produced) and by coating quimin  tall ts with methylene blue
£ that 1t 15 readily recopmzable 1n urine of large groups .

Injection of qulnine Intramuscular 1nto buttocks above gluteal fold

€ ta (164 gm) maxumam  [isolie w g €6 water anfeet

s'owly massige part Dot more than three injections on successiva
days’ Danrers  abscess septicrtma  tetanny  painful fibrotic
nodules and when 1nto sciatic nerve paralyws of leg

Inine dihyd for cerebral and algid forms of
subtertian malana  Not more than 1o gr (0 64 §M) 1n 1o €€
water {or 5 per cent glucose) combined with 10 min {66 cc)
of 1 1000 adrenaline  Inject glonly

Syntlictic  antimalarlal drugy —Atebnin  (mepacrine  hydrochloride
) ~yellow dye—specially indicated for gives
eflect comparable to quinine on rings (trophozoi®i) but not
on gpametocytes (crescents) effect on fever not so rapid as
quinne  Dosc tjgr (o1 gm)tds for 7 days on full stomach
Tor full cure repeat course after mterval of § days  In virulent
ST cases combine with (Aummc atebnin 43 &Y {03 gm
quimine 1o gr (0 64 gm) duly In acute attack larger doses
now advocated up to 0 g gm for 2-3 days—not longer ~ Atebrin
stuning of skin 1 necessary to obtain (ulYeﬂcC\!

Atebrin by anjection (atebnn musonate) intramu cularly or intra
venously should be reserved for permicious attacks of ST
Toxsc effects pain g and yellow
of gkin face “and 1 ] Is (Malays)
cerebral excitement Skin eruptions and hehen planus of legs
may ensue after prolonged atebnn therapy Maroon-coloured
discolouration of base of nails 1s also a sign of chronc atebrin
poisening

Paludrimz {Proguam} M 4899 13 W p ctilorophenyl N5 1sopropyios
guanide acetate  Acts on the EE forms Ths renders 3t an




PLATE 111

TEISHMAN DONOYVAN BODIES IN RALA AZAR AND
RELATED FORMS

1 —Ieishman Donovan bothes 1n endothehial cells 1 Sim from
spleen puncture

2 ~Tree larms of Lexshman Dono'van bodues irom spleen

3 -—~Dev 1 forms of L donotans from the
!exshman body to the crythichal stage and clumpug of
the flagellated orgamsms

4 ~Parasites enclosed within splemic pulp celis as seen m

section stamned with hematoxyhn

5~—Ihagram of Lershmap Donovan body greatly enlarged
highly magufied




Rhisoplast

Nucleus
Vacuole

Blepharoblast

(9
5 ‘/l‘arahaﬁal body

Plate I Leishman Donovan bodies 1in hala azar and related forms
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Culy, Corda, Quisleny

Plate v In(ermedzary Hosts
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Med L nfe A ted with simnlar disease 1 dogs
—L canmsntm  Parasites of the reticulo-endothelium
Geograptucal distribution —India E Coast (epidemic and severe)
Assam Chma N of Yangtse and in S China (Canton) Trans
caspiz Transcaucasia Turkestan S Manchuna & Sudan Itahan
Somahland W Abyssma N Kenya Darfur Chad Temitory
French Guinea and Congo Gambia Nigena {rare) Moroceo Tums
Algera Persta Saudi Arabia_Irag and Egypt (rare) Brazl and
Argentme  Infante form Mediterranean area Italy Sialv
Greece Corsica Malta Aegean Islands Portugal S Spamn
Turkey ‘ugostavia Palestine Transjordania bala azar re
ported from France (Cherbourg Marseilles) and Hungary In
§ Amenca widespread at first supposed to be new parasite—
L chagast (pot accepted) Mexwo Venezuela Colombiz N
Brazl Bolvia Paraguay
Assotiation with dogs and other ammals —~Not imvanable usually
m Mediterranean espectally i Swcaly Portugal and Turkestan
but cammne leishmanlasis cecurs mm many areas notably Iraq
where humin disease 15 very rare Also canmne disease 1s not
common i India and Chna “where dogs are not notably affected
by it Jackals suspected in subtropical regions of Tar Eastern
Soviet Russia dunng reclamation of Vakhsh Valley in Tadjikistan
where K A 1s a typical zobnosts  In populated towns the disease
has long been adapted to man whilst retaining its mfectivity to
dogs and 1s of the Mediterranean type with highest incidence
among children  In rural districts it 1s hughest among adults
Transmission —Through sandfly 1n India  Phlebotomus argentipes
Emal proof of transmission to man obtamed by Chmstophers
Shortt” and others Transmisston tfo hamsters (Cricefus and
Cncetulus) also successful  Possibly direct transmission by
personal contact viz nasal secretion ~ LD bodies are found 1n
nasal mucus also 1n urine {occasionally) and i fces
SANDFLY TRANSMISSION
1 LD bodies undergo specific development in Phlebolomus
2 When fly 1s infective cannot take blood meal without 1noculating
leptamonad forms  Infected sandflies bite ~voraciously u
o

of the 1t]
forms resembles fleas infected with P pestss (v ) (secp 86}
3 In Phlebotomus caught 10 K A houses leptomonads are found
apparently denved from L D bodes .
3 Theseb farmas :re mf‘egtxve to (Cricetulus) by
or by ingestion of flies
5 Ar&nalytrangxsmlosmn has been proved by bite of nfected sandflies
to hamsters and also to man
CONGENITAL TRANSMISSION of h A from mother to chuld
o 1] tl; d imougrants most
acks both sexes all ages recently amrived im:
KrAeagxtl; Ckln Mediterranean xgnosﬂy attacks cinldren aged 5 months
1o 10 years butadultsalso 1o Indiait affects all ages
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TATHOLOGY
Body emaciated  ablomen swollen  Spleen  grossly enlarged
capsule thick nodolir  Cartil n chrome stages’ numerous

infarctions  Con~e<tionof &plen c pulp o7 fifthcompo ed of prranitey
Liver enlargsd brown mottled Pressurs atrophy of parenchyma and
eventually fine intralobulr cirrhoss  Parasites in Kupfler cells
filled with prrasites  Gastro intestinal trct  prohiferation of reticulo.
endothelial cells espec ally 1n doodenum and jeyunom  Villi hyper
trophied and swollen picked with parasitized cells  Lymphatic
glands enlarfed and conrested L D bodies +  Underlying essential
pathology 18 blackage of reticalo endothel um  Tartsites engulfed by
endothelial ce’ls multiplt until cell ruptures and organisms escape into
blood stream and are carnied to other organe

CLINICAL PATHOLOGY
Progressiv e anrm: of secondary type but when marrow 13 destroyed
anzmia becomes of permoious type Dot so marked in the infantils
form Usually 2§4-4 million rb¢ with corresponding reduction of
hamorlob n
Leucocytes  Usually leucopenia
below 3 00010 9§ per cent of cases
2000 73

1000 42
sbenormal 3 KA 1 _or 1 (Diagnostic)
the 750 1500 2000

Eosinophiles reduced  Relative increase in large mononuclears and
phocyt Aut of rbc (cold agglutining)
common with d hed alkall reserve
cuglobulin 10 serum  In terminal stage biirubinemia and
indirect Van den Bergh reaction +

CLINICAL I'CATURLS

Incubation period yanes—may be as short as ten days—usually
unascertamable  (Kirk in Sudan 3-6 months) Infection may lie
Iztent for as long as 2} years (Jopling}  Onset gradual or sudden
with high fever npor vomtng  Inttial fever intermuttent with
double remissions { double crisis ) sweating severe duration
2-6 weeks  Waves of fever somewhat resemble undulant daly
nigors  not p h later
Shght Jymphademtis common in groins but cervical glands i
volved in Chinese form Intervals of apyrexia and improvement
finally Iow fever sets in In Kenya special form with primary
lesion on legs in goitherd boys at site of infective ite wath
lymphatic spread to regional glands and eventually to the viscera
Rheumatic “pams 1 Limbs  Amenorrheea in women Tongue
clean appetite good but great emaciation of arms and Iegs
cedema ascites n terminal stages  Dusky plgmentation of
hands and feet { Blach disease ) especially 1p Europeans
Trophic changes m hair purpura oceasional bleeding from gums

- 7
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Gingintis and st §)
Acute and spewally resistant cases i Sudan reﬁovaiyml;é:sxgz
Mediterranean  Death may occur i four months Frequent
ternunal comphications  baalary dy 'y tubercul
:Et:)cnll\A 1'ciysentery due to L'D "bodies 1 intestmes Noma apd
m ofis now d due X
fanerum onis now to tosis of which two
T Due to lesshmama mfection
2 Dre to antimony treatment

Prognosts grave (see treatment)
Infantile K A —Onset insidious  splenomegaly anzmia  general
Jymphademtis Has been d with Banti s di ease

Y
Dermal leishmanoid —Dermal lesions noted 1n KA  ulceration
especially 1n Sudan (possibly combination of h & and 0§ but
not usually found togetherj—rare m India  Also nodular diffuse
papular eruption of face and trunk often in antumony treated
patient (post KA leshmamasis) Lesions usnally appear z-3
years after signs of visceral infection have disappeared  Xanthoma
type orange-coloured plaques which do not ulcerate De
pigmented areas of slun frequentlv encountered on face and vpper
extremities At first very small they gradually enlarge to srregu
lar areas } in in diameter Nodules may replace depigmented
patches Often confused with leprosv

Pathology Histiocytes and ¢k tes beneath con
tamng parasites not usually in Iarge numbers
DIAGNOSIS

Confused with chromc malama  splenomegaly 1rregular pyrexia
leucoperua from endemuc zones suggest KA quuune and other
antimalarial drugs ineffective 1 reducing fever LD bodies
demonstrated by spleen Liver sternal and lymph gland puncture
Spleen puncture most satisfactory but may be dangerous Patient n
jected with 1/100 gr {0 648 mgm ) of atropine and ‘skn anwsthetized
Record synnge with dry barrel and No 10 needle Pulp extracted
expressed on clean shde and stained with Leishman s stain or Giemsa
L E bodies easily seen mm splenic pulp cells  Liver puncture same
techmque  Usual mustake s to take too much blood LD bodies
scantier than 1n spleen Sternal puncture with special puncture
needle (Witts) LD bodies easdy obtamed matenal swtable for
culture on NNN medwm Even 1 abence of parasites

y elogy 15 ve ‘1 Y z‘3 ery 24 ::)yuzluax:
leucocytes Normally nulocytes four times as numel
erythrglzlasgj an{i 35 txmcgsfa as mjlrrtnerous as hyahne leucocytes |
Lymph gland puncture drv stenle hypodermic needle No 16h
1 erted mto inguinal gland steadred by finger and thumb lymp!
massaged into lumen of needle into which it runs by capillary attraction
blown out on to siide and stamed but LD bodies not always found

examination —In Assam LD bodtes frequently found in large
mwgnononuclear cells 10 blood film  thick drop method necessary
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Alo by centnifugmg 5 cc of blood diluted m Locke s solution
{sodi chlor ggm pot chlor 0 4 gm cale chlor 0 2gm sodt ait
10 gm aq dest 1000 ¢c) at 750 revolutions LD bodesin
sediment

Complerent fixatlon test 1s performad with antigen prepared from <pleen
of heawily infected hams er  This antigen 1s still active after
being powdered and dned

Blood cultare -—2 ¢ ¢. of blood mixed with 1 ¢ ¢ of 6 per cent ctrate
solution 10 cool incubator left for two hours sediment inoculated
mmto N N N mediurt incubated at 22

Sernm tests —Aldehsyde formol gl or serum formahn reaction depends
upon excess of cuglobulin 1 cc. of clear scrum 1n test tube
3by §in add one drop of 30 per cent formaldehyde shake well
place i test tube rack at room temperiture  Sohidification in
3-20 mun  opacity like white of egg 1s diagnostic  In some
cases reaction do~s not become positive unt:l advanced stage of
discase  Plasmna globulin 4 serum albumin 2 8 (normal 2 5 4)

Antimony test (Chopra) —Precipitation on addition of antimony
compound (stiburea)  Aldehyde and antimony tests of equal

valee
DIFFERENTIAL DIAGNOSIS —From chronie malaria (hepato
megaly more evident 1n k. A also often cedema of legs)  splemic
anemia Egyptian splenomegaly (Schistosoma mansons) chronic
{br litensis) d leuco-
cythmmia  wisreral syphilis  lymphadenoma  tuberculosls of
spleen rfopical (Fawdry) m
China I’hlhppmu and Japan from Schistosomrasss yaponica
I 18 mS 3 has been found
1 Aden Protectorate and in the havirondo and Wakemba in
Uganda and henya The degree of anxmia varies within wide
hmits  Zlotnick {(1955) has described what appears to be a new
protoroan parasite in the leucocytes  The illness commences with
attacks of fever and nigors every five days
TREATMENT

A P Pentaralent prep urea
{stiburea L {Fouadin) amno

stiburea solustibosan  Probably all of equal value In adults given
tra ly by oses on al! days—o 1 gm (1 5gr)
—o2gm (3 gr)—o03 gm (45 gr} total vanes from 3-10 gm
(46~155 gr) dissolved in 2-6 cc of distilled water (not bailed)
Injections to be given slawly
Antimony reaction coughing retching vomuting  Overdosage
ast) and diarrh jaundice arthntic pain

especially shoulder pain

In children intramuscular injections 01 gm o infantile K A
11 Italy intravenous injections into jugular vetn

Action of antumeny on LD bodies uncertan  No direct action
an titro  Some Mediterranean Sudanese and Kenya types resist
antimony treatment
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+:

Gingivitis and st it Sp recove: ossible
Acute and specially resistant cases in Sudan N }r(yenl;'a and
Mediterranean  Death bmafr oceur in four months  Frequent
t 1 aciila t 1

y
also KA dysentery due to L'D bodies 1n intestmes Noma and
oris now dered due to locytosis of which two

kinds observed —

1 Due to leishmama infection
2 Due to antimony treatment

Prognos:s grave (sce treatment)

Infantile K A-—Onset msidious splenomegaly anemia general
lymphademt Has been conf; with Bant s disease

Dermal leyshmanoid —Dermal lestons noted in h A ulceration
espectally 1n Sudan (possibly combimation of KA and OS but
not usurlly found together)-~—rare in India  Also nodular diffuse
papular eruption of face and trunk often 1n antimony treated
patient (post KA leishmamasis) Lesions usually appear 2-3
years after signs of visceral infection have disappeared  Xanthoma
type orange-coloured plaques which dg not ulcerate De
prgmented areas of skin frequentlv encountered on face and upper
extremittes At first very small they gradually enlarge to 1rregu
lar areas § i in dwameter Nodules may replace depigmented
patches  Often confused with leprosy

Pathology Histiocytes and tes beneath epid con
taining parasites not usually in large numbers
DIAGNOSIS

Confused with chromic malana  splenomegaly irregular pyrexia
leucopenia from endemic zones suggest KA ~ quumne and other
drugs m red fever LD bodies
demonstrated by spleen liver sternal and lymph gland puncture
Spleen puncture most satisfactory but may be dangerous Patient 1z
Jected with 1{tao gr (o 648 mgm ) of atropine and shin anasthetized
Record syninge with dry barrel and No 1o needle Pulp extracted
expressed on clean shde and stained with Leishman s stain or Gremsa
L D bodies easily seen 1n splenic pulp cells  Liver puncture _same
techmque  Usnal mistake s to take too much blood LD bodies
scantier than in spleen Sternal puncture with special puncture
needle (Witts) L D bodies easily obtamed material suttable for
culture on NNN medium Even mn absence of parasites
yelog! s d e Tocyte: 2‘3 e bl 24 rléyash;;z
leucocytes (Normally granulocytes four times as numetou:
erythrzblnstsss :m(d 35 txngs 2s numerous 23 hyalne leucocytes)
Lymph gland puncture dry stenle hypodermic’ needle N;) lh
inserted 1nto inguinal gland ~steadied by finger and thumb y{np
massaged into lumen of needle mto which it runs by capillary attrac |0(l'il
blown out on to slide and stamed but LD bodies not always foun

d 12 large
Blood examination —In Assam LD bodies frequently foun
mononuclear cells 1n blood film  tinck drop method necessary
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Duanudino stdbene (Stilbamide M & B
744) —Not metallic con
tamns NH, group Therapeutic dose 1 mgm  per kilo 1
travenous 8-10 injections on  snccessive Aays of 45 mgm
{0 69 gr) dissolved mm 10 cc of distilled water must be freshly
prepared otherwise hable to develop toxic properties  Imjected
very slowly to avoid vomiting effects considerable fall 1n blood
vessure, temporary decrease in blood sngar flushing of face
urmng sen.ation in chest and abd 1. d by 1
Full therapeutic effect not seen for 1o~14 days then shrinkage of
lrver and spleen drop 1 pyrexa mcrease m weight increase of
leucocytes  Has cured cases reststing antimony
Disadvantages —Neuropathes bable to ensue possibly from action on
basal gangha producing anesthesia of head and neck In some
effects  are trausitory  sometimes permanent Epileptiform
seizures Mav ensue  Numbness of hips a feature
Pentamidine now considered safer and more satisfactory i same
dosages
Splenectomy together with p d has been
practised 1n very resistant ca es
After treatment —Agranulocytos:s of h A does not respond to
pentanucleotide’ but fo blood tramsfusion and mjection of
sponds to 1ron therapy Spontaneous

a1l

an&Emga
cure has been recorded

PROPHYLAXIS
Destruction of KA dops ({reservoir host) effective m Sialy
Measures agamst sandfly (Phlebotomus) eg removal of thatch on
roofs and cementing floors DDT residual spray in particular has
proted lethal to sandflies 1 their haunts

B ORIENTAL SORE

Tropical sore Defln boil cutanecus Ieishmamasis Aleppo bod
Speciic ulcerating granuloma of skin with nttal papule (later uicer}
Parasite L fropica

GEOGRAPHICAL DISTRIBUTION AND EPIDEMIOLOGY

S Italy Sicily Algeria Tums Morocco S Greece and Crete Cyprus
Egypt Syna Caucasus Palestne (Jordan Valley) Transjordamia
Jraq Persta Sudan Arabia N Nigeria India (N W' Frontier Quetta)
Transcaspia Totkestan § Chuina {Hupanl West Indie South and
Central Amenca {usually but not 1avarnably with Es  Peru Bolivia
Brazit Guianas) Mexico West Indies In tropics at beginming of cool
season 1n subtropics and Mediterranean at end of summer eatly
autumn O S mav OCCUE i countrics where K A 15 endemc but has
distmet distnbution O S 1m W Inda K A confined to E coast.
o™ Afnca QS acours N of Lat 35 KA south Persiaand Iraq
©S verv common KA rare in Central Asiz OS and KA
oceur together O S does not protect against h A or vice ersa ‘Iin
Yrag children contract O§ at 2-3 years of age immunty acquire
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CLINICAL FEATURES

Ch primary h from on e
heals  Secondary mtractable ulceration of nase spreadﬁ?lw”l:i;
raouth and pharynx with erosion and obstruction invalvement of
1 glands” and le sores over body as well Death from
Y pl e ronch syphilis
Commonly affects ears (Oreja de chicleros)  Sores afiect leg 30
head 11 hand 1o Inp 4 elbow 4 trunk 3 knee 3 meck 2
buccal mucosa 2z arm 1 {per cent) Atrophic form charactenzed
by dry mucosa and formation of crusts wihuch block respiration
Laryngeal lesions produce hoarseness cough ard dyspacea

TREATMENT

For g d sores p 1 t: {not effective 1n buceal
lesions) Trivalest antimony (Fouadip antimosan) much used intra
muscular d‘ose o55¢ccC 20-30 xfjectxons combined with focal ants

yTup

septic app such as p de paste h X {see
P 197} also ded Streptomycin and th are used
Atebnn drochl ) recently recom

as (
mende‘d injected nto base of sores 51 c¢ of 1o per cent solution
together with y tablet {0y gm) tds by mouth for seven days
Spontapeous cure sometimes

PROPHYLAXIS

Reports from the State of Rio de Janeiro show that DDT restdual
sprayings play a great part 1n the elimnation of this disease as the
msechicide 15 fethal to sandflies

AFRICAN TRYPANOSOMIASIS
Acute disease produced by blood protozoan—Trypanosoma Charac-
terized by fever ademibs sash and eventmally ipvasion of CNS
(st X yed by tsetse Gloss!
Two vaneties recognized 1 man-—7 gambrense and T rhodestense
Former transmitted by G palpals G fachinosdes and latter by G
morsitans

GEOGRAPHICAL DISTRIBUTION

Corresponds with that of tsetse flies concerned

T ga»gbunsc W Africa Gambia Sierra Leone Gold Coast dagena
Cougo S Sudan Uganda In S Afnca ntw focus Ngamland
vector G palpalis 10 Ghana and N Nigena Glossing tachimordes

rhodessense Nyasaland NE Rhodesia SE Tangany:ka

Portuguese E Africa’ Vector G morsians alo occastenally
G swynnertons  Assotiated with big game

ATIOLOGY
T gamb and T shod. cannot be d d by morph
ology former adapted to man latter pnnoipally parasite of antelopes.

Status stsll uncertain
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Trypeamemee Pz el wth levder booy o pos o~ an recr ol

t uptel pr oemee eom ral DT dent pear ral Thftla o remteane

frrm =z rean e h nfar 1= ewmiwth fare.a em1f reeeet,

} oo opl2at (1 are 2 Jprem o tor s Poar PoUer ToeX

fremty Y Mt~ tyl oany £ Tav ¢ e ¢l 1 ) plav-a

mterm pelttar 52913 s 16 ramc es wlaTvlra g

Derelrpmenrt fn taetee cvcdcal @ ~—a % metamde [ ora -mal
arg f mwerlto pr b 274 a sz v g ants Crede feertoen
temoeratyre u o ally R dasy 1t m ermvevedl by Lote
Tatt perotert of vl @y (loth wreee 3 Itey I fd
momtan cylalraltche g ~n 2491~ o1me Tp 8 4th Ay
g povreeng nl reaefthepeamten  pr gnn i pee saor
ety n ot fttoprnertn & Dhi~iretan altrmse
t ntv iy iongr rmasel €l anma ’v reeactls
fn mree; i e

Congenital trypancenmiasde 2% 49 rmalzia 2 Y Ra2a ¢ enmperital
ttat nis nomay tak gla e

Cultivation ¢ntllmdmela freqrents a3 9

Resersofr havte Inlatvra 3 19m tea Awila ralt reed ally
antel pes Inonatofe SCwkogoar e (Teww £ x ws gpetn)
carrier «f T pamleen ¢ watetln 1 ( e * rewew ) pesd
bk (Contseapra arund mom)  dulet X Ce faf 2wt gr )
ant ¢tler antelopes pormally tant  rinp 7 edadegimey WY
B0 maly 3 >w no ¢ £onof Ciemase

TATHO1O0 Y
Analegy wit! S {al'la Clefi 2tnC S 8 Yeaare ment
Pyperglasa af in jlatc plar ta g1 tfera nocf ym b cytes
mdoeetel el cdum T paw owme tn e o aces of
connect ve te ucs and plar is

Braln  no proes lea na Jept menrgte o\ orchow §cbin apace

ant ¢t v 1 qlexis Battenn, t ! exten 1 vert cally
Tallway 1wi den jletes ¢asl smal ¢ ay e tocked by
cell pr ?kmt n

Dlood vessels  tnf ltrat on (Yt'l sascutarcuff)  Jarged stenlel morula
cells Mantalko cells —depencrated flasmocytes  Lumen of
vessel contracte]  walls thicker ed

CST  increased pressure and yrotens  cells 15 500 per cmm
(lymftocytes 1 onon 1ars ‘morula cells cos nophiles ani try
panosomes) In alvanced cases trypanosomes in bran t ssve~
frontal lobe f\uns med Ha—ap.repated Into masses w thout
relaton to blood vessels  Trypanosomes enter canal from
choro dal plexus

Eyes interst t al kerat t s opt ¢ atrophy occas onally

Other orpans tox ¢ ctanges  hrmorrhages and ecchyroses

T rhodesiense sleeping s ckness  ssmilar but mrore acute changes as a
rule  Mass ve ¢ fus ons 1nto ;ltunl per toneal and pencard al
cavities and inflammat on of myocard um  Although CSF
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CLINICAL FEATURES -

Charactenistic primary sore—indistingmishable from orewtal sore—
heals S dary intractable ul of nose spreading to lips
mouth and pharynx with erosion and obstruction involvement of
lympljatlc glands and multlplekscres over body as well Death from

y p ons  eg h syphihis

Commonly affects ears (Oreja de chx:lr:ras) Sm’esyp affect leg 30
head 11 " hand 10 hip 4 elbow 4 trunk 3 knee 3 neck 2
buccal mucosa 2 arm 1 (per cent) Atrophic form charactertzed
by dry mucosa and formation of crusts which block respiration
Laryngeal lesions produce hoarsen cough and dysp

TREATMENT

For sores p y (ot effective an buceal
lesions) Trvalent antimony (Fouadin antimosan) much used intra
muscnlar dose 0 5-5 ¢¢  20-30 njections combined with Jocal ant
septic appl such as sulpt de paste anth line (see
P 197) also recommended Streptomvem and thiazawvud are used
as adjuvants Atebrin (mepacrnine hydrochlonde] recently recom
mended 1njected mto base of wores § cc of 10 per cent soluhon
together with 1 tablet (o I gm) tds by mouth for seven days
Spontaneous cure sametimes

PROPHYLAXIS

Reports from the State of Rio de Janeiro show that DDT residual
sprayings play a great part 1n the elimination of this disease as the
ansecticide 1s lethal to sandflies

AFRICAN TRYPANOSOMIASIS

Acute disease produced by blood p P Charac
terized by fever ademtis’ rash and eventually nvasion of CNS
{sleep X yed bv tsetse fi "" T vhd .

Two variette: d 1 man—T an
N eransme nd latter by G

Former transmtted qny G palpahs G lackinodes
morsilans

GEOGRAPHICAL DISTRIBUTION

Corresponds with that of t.etse flies concerned

T gnwsnms.e W Africa Gambia Sterra Leone Gold Coast Nngi“’d
Congo S Sudan Uganda In S Africa mew focus Ngamalan
vectar G galpalts ' Ghans and N Nigena Glossing tachinosdes .

T  rhodestense Nyasaland NE Rhodesia SE Tansmnul
Portuguese E Africa’ Vector G morsitans also occasionally
G swynnertont  Associated with big game

ATIOLOGY
T gambiense and T rhodessense cannot be

ology former adapted to man latter princip
Status still uncertain

differentiated by morph
ally parasite of antelopes
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Trypanosome elongated with slender body pointed anterior end
blunied posterior central nuclens marginal undelating membrane
termunating anteriorly 1n flagellum swims with flagellar end foremost
hunetoplast (blepharoplast) posterior to nucleus near posterior ex
tremmty  Multiphes by binary fission Parasite of blood plasma
10 terminal stages s ades solid organs especially brain

Devclopment in tsetse _cyclical in stomach metacyclic forms spread
ing forward to proboscis and salivary glands = Cycle depends on
temperature usuvally 18 days  Infection conveyed by bite
Tight per cent of wili flies (both sexes) fected  Pentrophic
membrane cylindrical tube suspended 1n intestine up to 4th day
trypanosomes are 1n lumen of the membrane escape from postenor
end passing outside 1t to proventrienlas  Direct mechanical trans
misston by blood on prob of Glossina s f
for some epidem 8

Congemital frypanosomiasis as 1n malana and Lala azar congenital
transmussion may take place

Cultivation  on blood media, frequent subinoculation

Reservoir hosts  In laboratory  domestic and wild ammals especially
antelopes  In pature  Spckes antelope (fsmnctra us spekes)
catrier of T gambiense Waterbuck {Cobus ellspsiprymnus)  reed
buck {Cerricapra arundimum)  dwherbuck [Clphn?opus grimmi)
and other antclopes normally harbounng T rhodestense  Waild
ammals show no signs of disease

PATHOLOGY
Analogy with Sp pallsda Chief lecions n €N\ S and ealargement
byperplasia of lymphatic glands  proliferation of lyriphocytes
and reticulo-endothelium ~ T gawbiense 1o lymph snaces of
connective tissues and glands

Brain no gross lesions Leptomemingit s 1n \irchow Robin space
and choroid plexus  flattemng of suly extends vertically
half way down hem: pheres Spinal unal may be blocked by
ecll proliferation

Blood vesscls  1nfltration {pernascular cuff})  lirged stended morula
cells ~ Marshalko eclls Y Lumen of

Y

sessel eontracted  walls thickened
CST increased pressute and prote ns cells 15-500 per cmm
(tympho ytes mononuclears morula cetls eocnophies and try
by ) d d cases tryy intran ts ce—
frontal lobe pons medulla—aggregated into masses witbout

relation ta hlood wvessels  Tryjanosomes enter cazal frem
choroidal Jlesus

Lses anterstibia) keratiis ontic a ronby occas epally
Otber organs toxic changes harmorrhapes and ecchymoses
T rbodesiense sleey ing sichress  _milar but more aoute changes asa

rule  Massve e usons into yleural pertone and penra.dal
cavities and inftammation o} myvecar..Lm Althorgh CSF
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tryp bram changes are not so ad
vanced as 1 chronic T gambiense  Probably visceral
fatal before CN S gets involved 7 changes are

CLINICAL PATHOLOGY

Blood definte anemia from toxins corresponding diminution sn
hzmoglobin  colour index low auto agglutination of red cells
maderate leucopemia (bone marrow) large mononuclears rela
tively 1ncreased increased serum globulin  alkah reserve
duminished  blood sugar low

CLINICAL YEATURES
Incubation period 2-3 weeks Infective bite may cause local
reaction
STAGE 1 Trypanosome chancre red discoloured nodule
surrounded by cedema  Trypanosomes multiply i tissues
leston vistble for several months  trypanosomes in blood 3 weeks
Iater more numerous duneg pyrewa Rigor fever like malana
T g9~106° F (37 5~41 C} Hyperesthesia of peniosteum of ulna
(Kerandels sign} Intense temporal headache  Tachycardia
Enlargement of lymphatic glard times ) Tiy
postenor cervical group {Winterbottom s .ign) sometimes pamful
and tender Insomma lack of concentration fine tremors of
Lips and hands Splenomegaly usual Local cedemas  face
{subocular) neck lower abdomen pemis
Rash —Fugitive erythematous macular (ke erythema multiforme)
usually on chest back upper abdomen may resemble erythema
nodosum may be confined to nng on shoulder Brought out by
heat (hot batg) Later xeroderma and pruritus neurslgic pamn
and parzsthesze  Recurrent orchuhis (occasionmally)  penostitis
of tibia {rare)
Eyes —Toxicindo-cychitis choroiditis optc atrophy (rare)
Death may occur from convulsions status epilepticus coma or
wmntercurrent disease
STAGE I  Sleeping Sichness (cerebral trypanosonuasis] Uswally
chrome  4-8 months rarely 3 years Sometimes latent period
of 7 years may elapse between 1 and I3
Deblity languor lack of concentration loss of higher cerebration
Slow shuffing gast vacant mask like expression droopng of
Jower bp  Puffiness and drooping of eyelids  Stupor somnolence
i day restlessues at mght Dall beadache mal Like
habltsdbehakur often mapiacal. Muscular fibnilation tfremor
of hands and tongue
Then bed nidden apgalihy gross tremors of tongue facial muscles and
hands—anorewia torpor deafne.s Sleepimg with unmasticated
food 1n mouth wasting Epleptiform convulsions with temporary
areses 1y lerable pruntus of skio
ged sores swelling of hps
Finally incontinence coma death
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Symj toms sometimes not unl ke G P1  Reflexes at frst exaggerated
{1 on absent Urnne normal bo vels constipated
€l 0 cal catepories b nat vey ~—
1 MIld—few symptoms—equ lbr um between host and paras te
2 Chron ¢ s eep ng s chness—commonest
3 Acut —leading to leath from toxmma i some epd mes
(1 Tangany La predom nates)
Compheations and sequel® —In Luropeans recovenng from trypano-
$0m as s cerebrat on may be temporar ly d sturbed
In natves complcat ons aggravate and mask dsease malana
ancvlostomas s s histosomias s septic thin tis oty media
Stanvation dysentery and pneumonia frequently terminal
Mortal ty —Snontaneous recovery often  \When sleep ng s ckness
stage 15 well advanced death is inev table even with modern
therapy  \Whole populat ons in Central Afr ca formerly wiped out
Immuonity —\When d seasc has lasted long t me  mmun ty 1s acqu red
(as 1n w 1d an mals to appropriate tryjanosomes) Mo ev dence
that immunity 1n mdividual 18 eas ly acquired  Disease more acute
1n Luropean than in nat ve {usually)

DIAGNOSIS
DBlood examination, staned by Leshman examned wth low
wer § lens  Thck films often useful  Centr fuge ¢ trated
lood  Auto apglut naton of rbc {cold agglutnns) relatve
Jeucopen a  ncrease of large mononuclears
Ao mal 1noculat on  rat or monkey (Maraca Cercopsthecus best)
Blood ani lymph culture on appropnate med a (Razgha s med um
and NN\ N)
Lymph gland puncture w th 165 ze hypodermuc needle massag o3
Eland (see p 26)  Successfulin 87 per cent
Sternal puncture recently recommended
Lumbar puncture —C S F for trypanosomes and celf changes
Complement fixat on—Ant gen prepared from  rats 1afected  wnth
eg tpordum anjected W th epl edrine gives at leas 19 per ceat
Tiore pos tive d agnoses than any other method
On ol nical signs —D flerent at on from malana lala-arar svpbls
pellagra jepro y lymphadenoma {Pel Fbste.n) In later sta es
from GP1 cercbral tumounrs encephalts lethargca cerebral
svphls (N B —Serum of untomnlcated trypanosow as s iy
€ ve psendonos tne W R)

TREATMENT
Twomandrugs Bayer ~o5 and tryparsare de
“Baver WME*Lammann, WAL ABoathl  memenk AFrv R
bel anyl (Bele an) Comnicated synthetc dye extrpa es »
fect onan early stages (bload mvason) Chem therapew n ex
hgh o# do s toera 215 160 t mes dosas therafews 2 Inrave 33
rjectont gm (1% 4 §7)1n 10 cc. & sthed wa er Total for care
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1o gm (154 gT) I gm on 1st 13rd 10th and 13th days there

after at weekly mtervaly ess satisf:
sntrathecal contra indicated Jess 52 7

oG, TIERCTS D Gty st 1 e o
oxte dermntig permanent ipjury  May cause
Tryparsamide—arsemeal—~sodium  salt of N phenylglycineamde-
$ arsonate . Sumlar preparations  tryparsanyl  etharsanol
P neocryl p {Trench)  Given
Iy or intr {y—latter v  Enters
cerebrospinal fluid thetefore useful 1n sleeping sickness stage
Lhemotherapentic index low (ratio between curative and maumum
tolerated dose} 1 2

Large dosage I-4 gm (154-616 gr) In average case 1 gm
(154 gr)m 1o cc distiled water (alkahne) subsequently 2 gm
(30 8 gr) three times weekly Total dosage 24 gm (369 6 gr)
In chronic cases up to 80 gm ({1232 gr) In advanced cases
oozgm perulo on4thday oo3gm,onésthday ooggm

per kilo —course of 20 injections

TONIC EFFECTS —Neuntis occasionally foptic neuntis most dan
gerous) optic atrophy  Treatment must be controlled by charting
fields of wviston (penmeter) P Yy signs P P
Iachrymation pain

Ewidence of cure physical improvement and normal CSF absence
of albumin and cells

Synergic —Combined treatment now advocated Preliminary injec
tions of antrypol (Bayer 205} 1-3 {1 gm ~15 4 gr —each} followed
by 12 of tryp 20-24 308-396 6 gr) or alternating
treatments  (Now used in Belpian Congo Tanganyihza Nyasa
land Uganda}

Mel: B (Fred ) bal (France and Portugal) (B--BAL)
3 6percent ol 4 mgm perhg Non toxic in moderate doses By
mouth 250 mgm and intratenouwsly 25 mgm Effective m
second stage cases In three doses in wechly injections Much
wsed m Trench and Portnguese West Afnca = No other drug has
produced such good results in advanced T rkodestense cases

Other drugs —4 d dino stilbene (stilbamidine) synthetic non
metallic compound causes reduction of blood sugar Tolerated
dose 30 tumes mmumum curative dose (sce p 28)

Pentamdine 1sethionate rated superior to stilbamdme  Intramuscular
daily anjections for 18 days _ Doses from 1 6 to 5 15 mg_per k¢
Intravenous 2 mg per kg Injection made slowly Polyr:evnhs
nay ensue P ded for mass

PROPHYLAXIS
Tsetse flies—Glossimae more than twenty species known confined
to Central Africa and SW Arabia—are sombre-colouted nsects
6-13 5 mm long somewhat sesembling but bigger than stable flies
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(Stomoxys) but with thick probostis projecting honzontally large
wings overlap like scissor blades They are long with the 4th loag
tudinal vemn cuned sharply forward to meet short transverse vein at
night angles  In some spectes abdomen riarked by well-defined brown
bands interrupted in mid hne In males beneath end of abdomen
external genitalia form knob hhe t sexes easily determined
Both sexes feed voraciously on blood  Probosais in 3 parts—labrure
hypopharynx labium G palpahs and G morsitans active and feed
all day ?xom one hour after sunnse onwards One species G brets
palprs” tates only after dark  Gloosina bite usually painless but may
strike nerve-ending  Proboscis plunged to back of bulb then with
drawn a little and sucking proceeds Bulb contains muscles activating
cutting mechanism at tip of proboscis

Life bistory —DPup parous  larva mature one at a time within
abdomen Lpg hatches larva nournished by <ecretion from m Ik
glands reaches nterus in 10 days Larva deposmited by female
4 in 1nto loose sol or sand or bencath leases of logs  Pupa
hardens and darhens Pupal stage 3-4 weeks  Adult lives
3-6 months produces 6-12 lana G palpals G tackinosdes
(smallest) G morssfans (most 1nportant)

G palpalis —Gamba MNiger Benue and Congo rivers at 258* C Con
stant h gh hum d ty and fairly heavy shade necessary  not found
i dense virg n raw forest. ~ Range vanes in diflerent scasons
according to food supply Pnmary foc: in dry  secondary in
raiy seasons Always in vicimity of water Feeds on game
birds zards dil di ammals man
Closely associated with latter  Ma nta ned on human blood but
can subs st on crocod les  Follows many objects  cars b cycles
boats  Pupates in green places never more than 2o yards from
water on dry bank shaded from sun

G tachinoidcs Dever closely assoc ated with man  Feeds largely on
game Pupana in dry .andy so1 or shade near water
important relat on to trypanosom asis especially virulent form
m N Niperia

G swynncriont 1s Jocally distnibuted 15 Tangan) ika and partsof herya
and 13 an 1mportant vector for T rhodestense and for t. nosOmes
of cattle 1t transmits trypanosomiasis to man at Mwanra L.
Nictonian Ity a game feeder

G morsitans conveys trypanosnmes of wild game and domest ¢ an cals
especally T bruces of antelopes and T rhadestense (umdar to
T brucet) of mar Dstrbuton 1o W Africa correspen s to
G galpalis but more extensse In “yasaland oceurs beyead
Tange of latter S Imtas Zululand  Habts d Berert  never
fles w th G palpats open country more res stant to dry € o
d tions therefore w derrange  Indry season throughout E Afrca
in Savannak {Lush) country at all seasons but 1n W Afrca is
forced back to pr mary foo i dry season.  Teeds large v on man
©r any Lving an.mals  part cularly associated with game not
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;?tegrma(t!” grk)1 I gtm u‘n Ist Igrd Toth and 13th days  there

weekly intervals niramuscular 1

snérathecal contra mdicated armusutar loss sausfactory

TOXIC EFFECTS —Drug cumulative excreted n urme causing
albumin and granular casts but no permanent wjury  May cause
toxic dermatitis

Try 1 d salt of N phenylglycinearide~
p arsonate  Sumilar p lons  tryp: h 1
proparsanol neocryl mapharsen orsamme (French) Given
1t ly or ntr latter satisf: y  Enters

cerebrospinal flud  therefore useful 1n sleeping sickness stage
Chemotherapeutic index low {ratio between curative and maximum
tolerated dose) 1 2

Large dosage 1-4 gm (154616 gr) In average case I gm
{I5 4 gr} 1n 10 ¢c distilled water (alkaline} snbsequently 2 gm
(30 8 gr) three tumes weekly Total dosage 24 gm (3606 gr)
In chronic cases up to 8o gm {r232 gr) In advanced cases
ooz gm perkilo on4thday oo3gm onS8thday oo4gm
per knlo —course of 20 1njections

TOXIC EFFECTS —Neuntis occasionally foptic neuntis most dan
gerous) optic atrophv  Treatment must be controlled by charting
fields of wvision (penimeter} P y signs photophob
lachrymation pan

Ewvidence of cure physical improvement and normal CSF absence
of albumin and cells

Synergic —Comb now ad d Prel y Imjec
tions of antrypol {Bayer 205) 1~3 (1 gm —15 4 gr —each) followed
by 12 of tryparsamde {2024 gm —308-396 6 gr ) or alternating
treatments  (Now used in Belgian Congo Tanganyiha Nyasa
land Uganda}

Mel, B { h bal {France and Portugal} (B=BAL)
3 6percent sol 4 mgm perkg Non tovic in moderate doses By
mouth 150 mgm and ntravencusly 25 mgm Effective m
second stage cases in three doses in weekly injections Much
used 1n French and Portuguese West Afnica  No other drug has
produced such good results in advanced T rhodesiense cases

r drugs —: d dino studbene ynthetic non
omemetalﬁf: c:mp?mnd causes reduction of blood sugar Tolerated
dose 30 tunes miimum curative dose (see p 28
Pentandine isethionate rated supenor to stilbamidme  Intramuscular
danly wnjections for 18 days Doses from 1 6 to 5 15 mg per kg
Intravenous 2 mg per kg In]ecnox: made slowly  Polyneuntis

may ensue P d for mass
PROPHYLAXIS
Tsetse flies—Glossinae more than twenty species knows conﬁn‘cd
to Central Afnca and SW Arabia—are sombre-coloured msc!;::
6-13 5 mm long somewhat resembling but bigger than stable flies
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dependent on human blood Concentration varies with distribu
tion of game fly belts therefore vanable Pupana n dry
friable earth—in E " Afnica under fallen logs placed so as to catck
mornng sun  (See P A Buxton The Natural History of
Tsetse Fhes 1955 )

PROPHYLAXIS OF TRYPANOSOMIASIS

Based on bionomics of tsetse flies  Avordance of fly belts
G palpahs belt 1s usually narrow stmip of bush on waters edge—
range beyoud one mile

1 MEASURES CONCERNING MAN

Early d and of infected mdividual

Mass injection of natives with arsemcals—tryparsamide (Congo)—
lowers index of new infections objection  arsemic fastness
rapidly by tryp and then d ct
transmutted through Glossina {Yorke)

Prevent contact between man and fly by mass movement of infected
population to fly free area (as 1n Sesse Islands of Lake Victoria
50 years agoj

Clear bush along hines of communication round houses fernes wells
roads Segregation of ng game into game reserves for G morsitans
Fly follows big game

II MEASURES CONCERNING FLY

(a) Fly itself —Trapping and catching by hand  Traming  fly boys
Fly paper or tanglefoot on clothes and wooden shields on backs
of natives or on screens  Glossina extirpated on 1solated islands
¢g Pnncipe mn Bight of Bemn  Respond to moving objects
bicycles or motor cycles and can thus be caught

Fly traps —Harns most effective agamnst Glossina especially G
palpalis  Comsists of hight canvas trap as big as and roughly
Tesembling cow  Full trap 1-200 flies daily especially i Zoks
land  not so successful agamnst G morsitans

%) Haunts of fly —Clearing only effective if constantly renewed 1n
® bush countr;’; causes s%nl ergsnon More successful for G palpalis
ethan G smorsttans Form artificial breeding places by piled up
logs propesly supervised where pupa are collected and destroyed
DDT action on tsetse flies not yet worked out Five per cent
solution 1m kerosene sprayed on  screens and on cattle 1s lethal
and deters flies from probing whilst solution leaves behind crystals
which ate rubbed off but 1 per cemt solution i kero epe
emulsified with an equal quaniity of 5 per cent gum is most
D agamst G]a, dipe mevsuan auded A

Spraymg of DDT by aeroplanes using finely atomuz
bgeny;:rgved eﬁectu?’e mn lsmted areas in Zululand Twenty per
cent solution dissolved in four parts of toluene oil and seven parts
of CI fuel ol At speed of 120 m p fi aurcraft covered 50 aures
per mile with swathe width of 70 yards Sprayed 3 tumes 10 5
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dependent on human blood Concentration vanies with distnbu
twn of game fly belts therefore vanable Pupana m dry
friable earth—n £ Africa under fallen logs placed so as to catch
mormng sun  (See P A Buxton The Natural History of
Taetse Flies 1955 )

PROPHYLAXIS OF TRYPANOSOMIASIS

Based on bionomics of tsetse fies Avowdance of fly belts
G palpalis belt 18 usually natrow stoip of bush on water's edge—
range beyoud one mile

1 MEASURES CONCLRNING MAN

Early diagnosis and treatment of infected individuals

Mass injection of natves with arsemicals—tryparsamuide (Congo)—
lowers 1ndex of new infections  objection  arsemc fastness
rapidly d by tryp and then acquired ch
transmitted through Glossina {Yorke)

Prevent contact between man and fly by mass movement of infected
population to fly free area (s 1n Sesse Islands of Lake Victoria
50 years agoj

Clear bush along Lines of communication round houses ferres wells
1oads  Segregation of g game inta gamme reserves for G ntorsutans
Fly follows g game

II MEASURES CONCERNING FLY

{a) Flv itself —Trapping and catching by hand  Training fly boys
Fly paper or tangiefoot on clothes and wooden shields on bachs
of native, or on screens  Glossma extirpated on isolated islands
ez Prmncpe m Bight of Bemn  Respond to mowing objects
bicycles or motor cyeles and can thus be caught

Fly traps —Hams most efiective agamst Glossina espeuially G
palpahs  Consists of hght canvas trap as ng a3 and roughly
Tesembling cow  Full trap 1-200 flies daily espectially n Zuly
land ot so successful against G morsiians

{») Haunts of fly —Cleanng only effective 1f constantl: renewed 1o
bush country causes soil erosion  More successful for G palpalis

rthan G morsstans Form artifical breeding places by piled w
logs properly supervised where pupa are collected and destroye
DDT action an tsetse flies not yet worked ont Iive per cent
solution 1n kerosene sprayed on ~ screens and on cattle 1s lethal
and deters flies from probimg Whilst solution leaves behind erystals
which are rubbed off but 1 per cent solution i kerosede
emulsified with an equal gnanhty of 5 per cent gum 1S most
MRS ggamst lan, e finel atox?l?zded s’przy has
Spraymg of DD aeroplanes using finely
bgenyll)xgved eﬂectl\ye mn lrxmted areas n Zululand Twenty per
cent solution dissolved 1n four parts of toluene o1l and seven parts
of CI fuel ol At speed of 120 mph aurcraft covered 50 aures
per mile with swathe width of 70 yards Sprayed 3 tunesin 5
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weeks allowing for normal gestation benod of fl s Total eradica
tion not ach eved but reduced to low level Poson Bat cattle
sprayed twice weekly with DDT have been used to reduce
numbers of G morsrans and G saynnerfons w th success 11 N
Tanganyika
Cbemoprophytaxis —Prophylact ¢ inject on of Bayer 205 (antrypol)
1 gm (15 4 gr) does not prevent infect on but m t gates patho-
en ¢ ty of trypanosome Delat ve protect on lasts 3 months
Jas teen tned extenstvely in Belgan Congo Pentamdne
prophylaxis also employed—injections 4 mgm  per kg body
swreight at intervals of six months  Incidence reduced to oy
of former figure Antrypol inject ons combined wath this drug
bt some of the toxic effects

Antrycide chloride destroys T rhodesiense 1n doses of 23 mg per kg
and when injected 3} marked prophy [3
propert es [t s soec ally su table for cattle and other an mals
wh ch may serveas  resenor ts

S AMERICAN TRYPANOSOMIASIS CHAGAS'
DISEASE

Acute and chronc¢ caused by Tr)panosoma crun d ssem nated
by w nged bugs (Pedurnde) Lymphaden t s splenomegaly

GLOGRAPHICAL DISTRIBUTION

Braz1 W Argent ne Panama Guatemala, Bolv a Perv Uruguay
San Salvador \enezuela Lcuador Mexico Colombia

ATIOLOGY
T crun small € shaped scanty sn blood more abundant 1a

chMren  Somet mes referred to genus Schirotrypanum  Prol ferates

by sch zogony 1n internal organs and 1n str ated muscle fibres esnecially

card ac  rapd mult pl cat on, formation of le shman a nests later

trypanosomes  these nivade bloodstream and form broad and s.enter

forms Las ly cultured on blood med um

Life history —Development 1n bug  Trypanosomies ingested by
Panstron ylus mepistus and alled gpecies pass throurh many
stares in intest nal tract 8-10 davs (ullr;'f romed metarye ic
forms re appear 10 hndgut pass put through frces. Infect on
by defrcat on into wound cavsed by bte Transmuss em in bog
&lso ered tary  Develonment 1o larval pymephal or atult s ag=
of insect 13 30 read 1y cbserved that method 1s Lsed for d 2gn0s s
(Verod agnosts)  Under natural conltens domestc cat as
infected © all laboratory an mrals suscept ble  Congea tal tra~s.
1T S ON fay occas onally ocour 1o Man

1z Braz! bug is Pamstrone s ensots s Batbe ro N

Arpent nie Traf ma srfestans 10 Lruruav T rsbricana  tot
other enec.es of Panstroneylus Rbodnm us Lra‘yrus asd Tnat ma
can also serve




=

42 SYNOPSIS OF TROPICAL MEDICINE

Chicago} water borne but may be fly borne In tropics commonly
(as 1n China) conveyed by vegetables grown by native cultivators
Any age affected " most often adults rarer in small children
especially Europeans under five but may occur 1n infants where
there 1s gross lack of samtation  Some races especially Suscept
ible as in the Bantu tubes and in Zulus 1n Natal where small
children are attacked In most countries men are more liable
than women House infection insamtary habits promote
spread as m Liverpool outbreak (Adams} In Britam and mn
N Europe generally where the infection 1s present on a small
scale chnical cases of any degres of seventy are rare but it has
recently been recorded 1 a high proportion of mentally defective
children 1 the London area

Secondary amehiasis especially, ameebic absces of liver very rare
1 children

Mnemonsc  transmssion— fzces fhies fingers food

ETIOLOGY
Entameba histolyfica occurs mn three man phases in the intestine

submucosa mucosa and fzces

{a} Active or vegetative forms (troph g ly observed in
bloody and mucous feces Tissue invading form causing ulcera
tion of largeintestine  clear famntly greemish transparent zo-3o p
1n diameter When active ejects hyaline pseudopodia moves
Like slug at express speed with flowing or ghding movement
Outer clear ectoplasm  inner granular endoplasm  Ingests
by pseudopodia Tbc lencocytes and tissue particles Flmd
agsorbed by osm®ss Muoltiphes by binary fisson  smcleys
hardly visible in living_state, consists of outer beaded chiiomatin
nnf With_central_karyosome_(characterjstc) o fzces often
OCUTS In Clumps or masses  Lives only few hours outside the
body Movements facibtated by warm stage Degenerated
mndividpals contain vacuoles To see fine pownts of structure
staming methods necessary  Small races of E husiolylica
recogmized

(b) Precystic forms dertved from tissue 1nvading individuals or from
metacystic individnals  Active ameebz divide give nise to smaller
sndividuals  which expel all food particles and cease to feed
Rounded small {520 p) with slugmsh movements cytoplasm
devaid_of vacnplesand noangested rbe  They are smaller than
the¢lumen (minuta) form  Precystic amiteba rounds up and secretes
a thin membrane or cyst wall

&) Cysfs, townd owenles i fmces and bowel lumen not i ulgexs
or metastatic lesions Vary in size Some races 709 ¢ Otder!
1520 Nucleus divides by fi.sion nto two then four uadel
nutleate cyst charactetistic”  nucler retamn distnctive chdracter
Usraltp=rdntain refractile chromatord bodies and 1odine staiuag
glycogen mass sometimes seen 1A ] precysﬁc Do not hgtch u;
1ntEEinE Hor develop further in feces remam viable xa‘ ‘a) x';:

longer After passing through stomach {cyst wall rmsoluble
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ga tnc juice but soluble in trypsin) hatch 1n intestine of new host
mto quadnnugleate ameebule, which escaping by a small pore
divide by mitosts gnvang rise to cight uniurleated_metacystic
wdnadnals  These feed on bacteria in tha lomen of the bowel
and are hnown as lumER or - snink 3\ J0TFis

Alternatie or copros ¢ cyele described by Toare 1n the symptomless
er cyst-carrier state  In thus the lumen-dwelling amesbe (minuia
forms) live on bactena in the bowel and produce cysts in the
fxces

Non pathogenic human amebx resembling E histolytica

Ertamaba moskkorskr which resembles I hsto'vfica 1n every d tail

discovered 1n 1941 m sewage in Ruossia and confirmed 1n the
SA England 1nd Branl 1s non pathegenic to man and

Jaboratory amimals

I irtadens a common parasite of snakes 1s alo morphologically
1dentscal

Lntamaba colh —Inhatitant of intestinal canal of over 50 per cent of
normal mdividuals 1n tropics often found in faces of bacillary
disentery and other mtestinal discases normally hives 1n {rces
Not nfreq m ) chimates 1 d on average

larger (10-40 ) with sluge: h movements and gradual extensien

of pscudopodia  Cytoplasm bolky granular contains food
vacuoles bacteria yeasts occasionally cysts of oth r ameebe and
ntestinal pro oz0a No difierentiation between ecto and endo-
plasm does motingest rbc.  Mucleus large coars~ with nuclear
rng vis blenliving state  Cys.s larger than those of L Austolytica
(10-30 p) variable 1n sze ~number of nucles vanes from 1-8
usually 8  Cytoplasm granul! contains glycorem ne
stasn ng glycogen vacuole with sharp outline disappears before
4 nucleated stage 18 reached Chromatoid bodies occas onally
rod ke Cultured on same media as £ bistolyts 3 not affected
by emetine

E fpolecks anantestinal amacba of the Rhesus monkey which resemhles
L col very closely has been reported frorm mia 1 Cal formua

Lndolimax mana commonly found in fxces in trorics—almost more
frequent than E  coli——small species (6-1~ p) wth granclar
vacuolated protaplasm containirg bactena or o.ber f203 matenat
nucleus characteristically vesicular  Cysts srmall very pume-orns
in fzces ovoid or sphencal (6 u) usually cectain fsur nocle
thercfore sesemble L histahti @ Dhucler chamacter ¢ 10d ze-
staiming glycogen b nucleate forms no chromat.d bory but
sometimes long flamentous rods

Yodamaba Lutschlsv —Non pathogen ¢ paras te of man mnckey and
Mg commonly awociated with £ ks yfica  Smalt arata i
farces (9-10 y, sometimes 5 k) charactens ic ves cunT .clers w th
wollde wed cemtmal hamasome  Cvsts wnonwita e ameg far
sphencal or ovoid (6-16 ) Tefractle vl tn grac les lag=
dense jodine-staimirg glyee en fass cyst puclers excenr ¢ arnd
faree I buoschls amenable to emet oo and emet ne bam theus
1xide treatment
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allied to H g h 1 turkeys} Small
(3 5~12 u) and actively motide with marked differentration
between ecto- and endo-plasm  Nocleus has large Laryosome
composed of granules  Lives on bactenia does not produce cysts
oaly survives for short pertod after passage 1n stool
Cultivation of E histolytica —From actise veetative forms or from
cysts 1n special media—blood agar or solidified egg slope contaming
tarch 1 q beul! necessary  Symb with
bacterta usually Bact cols necessary but has been grown 1n tissue
culture and 1n chicken embryo 1n absence of bactena
Reproduction of disease in animals ——By intrarectal injection of fecal
material or culture into cats dogs guinea pigs and monkeys
Cats (luttens) most susceptible
Cyst carmiers (cyst passers) —In endemic areas E Jastolytica cysts
commeonly found 1n feces 1n absence of symptoms ameebe 1ngest
bactena {coprozoic phase) symptomless state may persist or may
lead subsequently to intestinal amcebiasis or liver abscess  Carmers
are healthy individuals without intestinal lesions but should be
treated aspotentialsource of infection Carrterrate vanes consider
ably InEngland bicdy 'y assuch
15 almost unknown carmer rate 2 9~g 7 percent Egypt 11 5 per
cent partsof Holland N Russtaand US A 1z2percent Ratein
Iraq Indiza S Cluna and tropics generally much higher probably
20-70 per cent statistics vanmable Carmers discharge up to
6 000 000 cysts per gm feces the total output per day ranging
from 330 thousand to 45 million
N B —It 15 important to remember that ulceration of bowel can
exist without symptoms In New Orleans lesions found m 6 per
cent of routine accdent autopsies
Contact earriers with healed ulcers  no ev:dence of infection but
cysts present produced by minuta coprozoic forms
Coarvalescent carriers —On partial recovery from ameebic dysentery
with ulcers still active

Dientamaba fra 1lis —Probably nog an ameeba but stage mn flagellate
3 . (blach

PATHOLOGY

In majonty of cases infection 18 imuted to lnmen of bowel and ameebz
live on surface of mucosa and among bowel contents where they ingest
bacteria starch granules and fzcal debms so that bactenia can be
demonstrated 1n ameeba by staiming as in cuftural forms  Qwing to
poor diet 1n human intestine they remaimn small (minuta forms) Possibly
majority of cyst passer cases harbour this coprozoic commensal
harmless form = When bowels are normal and formed stools are passed
the cysts in the fzces afford only evidence of ameebic infection but
when stools are loose medium sized ameebe contaung ingested
bactersa may be passed E hstolyfica 1nhabiting the gut lumen and
produaing cysts Lives m harmony with host as commensal When
some trauma to the mucuous membrane of the bowel 1s produced
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poss bly {rom bactenal infect on (Westphal) the host paras te relat on
shpasaltered as I hstoly! ca 18 potent ally pathogen ¢ and develaps
« rulent propert es man fest ng_itself by invason of the intest nal
wall The amebax then attach themselves to the murosa and secrete a
cytolys n wh ch destroys the host cells and nvade submucos:  Ths
produces local necros s abecess format on and a flash shaped ulcer
Precy-t ¢ forms are evolved then €ysts wh ch pass nto fxces and are
voded Small submucous absces ¢s form ulcers wn long ax s of large
intestne  coc m hepat ¢ flexure rect m plenc flex re (mostly
cxcura and s gmod)  lower port on of small bowel snvolsed rarely
Blood v essels st ow engorgement and thrombos s Interven rg mucosa
normal  Heal ng (granulat on t ssue) Icaves slate-coloured parchment
ecar  Ulcers vary preatly in s ze may exiend down rectum to anal
margn  conta n black sloughs (Dyak ha r sloughs) or  ea anemone
ulcers  Th chen ng and hypertrophy of bowel wall arc secn  There
mav be al o sacculat ons and ¢ catr cial contract ons  Thrombos s of
deep blood vessels {(ameebr n thromb ) gan~rene of bowel wall and
hxmorthares Derforat on of ulcers may cause per ton t 8 or local zed
pericol ¢ abscess  amaeb ¢ perforat on of append x recorded  Polypod
or gangrenous destruct on of mucosa 1s term nal due to sccordary
sept ¢ 1afect on Ameeb ¢ or it
carc noma 13 not uncommon

Microscopical —L b stolyfica 1 base of ulcers and submucosa produces
gelat nous necros s due to cytolys ns w th 1 tile surround ng t ssue
react on  mostly lymphocytes mononuclears and plasma cells
and few {Voh morphs  unless secondary bacteral nvason s
present  lortalpyema s due to secondary 1vas on of 1 ver by
eatameeb from f rombosed ve os

Clizical pathology —In uncomp) cated ameed as s there s no rarked
anxm s and a moderate leacocyte nerease (10-1 000} wath low
proport on of polymerphs—about ~o per cent

CLINICAL FTATURES

Incubation peniod very var able—may be prolonged for years but
in Ch cago outbreak 7 77 days  Great major ty of cases are chron ¢
»theyss  acute cases w th blood and mucus n faces rarer  May
be d arthera only— amabedartoca  Generaly Lttle inter{-rence
W th general health { walk ng dysentery ) Ienods of ex.certaten
alternate w th perods of quescence ~ Onset 15 Lsuz.y tosd ous
IV)'rrx a1s rare and usually means secondary infect on but  amab e
¢ er  wth hgh temperature yecorded  Abd mral pan and

tenderness not so severe &s 1m bac llary dysectery  usiauy Ixa red
to crcum and s gma ¢ occas onaldy tran erse ¢ § o May s .ate
allk nds of ntest naldsease Amabct M s wihacu e crcalpas
mey resemble afteuds o d flerent aton cften & Bru, o abseece of
E Lst tantrees Daenemamay hetv—d orten of carat ca s
mameat  tyjllts 4fpex wos ten em~sover N L rmevspeat
qu onyotat on of thph and tsvady mrepro o m e I= ooy ws
R hyperplast ¢ form (amaooma) palna € tum .re 1n crcum and
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be supplemented with subsequent course of emetine bismuthous
1odide Owing to apparent {ailures of emetine treatment dunng
recent war it has been assumed that amebe readily become
emetine resistant. This appears to be due to 1nadequate 1mtal
emetine treatment.

2 Emetine bismuthous fodide (E BI) given as red powder in hard
gelatin capsules or slipules  Enteric coated tablets (emplets) tend
to pass through 1 canal und d  d pose 1n Jarge
ntestine where emetine 15 set free  Acts as intestinal imitant and
emetic Dose 1-3 gr course of 3 gr (0 18 gm) for 10 days s
sufficient Total dosage 19-36 gr (1 2-2 16 gm) Patient must
be kept mnbed Ifgivenat top m nosohd food must be taken after
430pm lummnal allonalar tinct opushould be givenatg3opm
There 1s usually nausea duning night and diartheea E huslolybica
cysts disappear on third day E B eradicates greater part of
infection but 15 not always effective in preventing subsequent
relapses 1 long standing infe pecially after p ged pre
‘vious courses of emet, ) Itis bined withq 1
(see below) Emetine pertodide (EP 1) 15 less imtating than
EBI but probably less effective It 1s indicated 1n those i
tolerant to EBI in the same or larger doses Auremefine also
easily tolerated rgr tds

3 Quunoxyl (Chimofon Yatren), oxy-quinolne sulphomiec acad with
1odine 15 best admimstered in the form of sretention enema in
2§-5* per cent solution 1n 7 0z (207 cc) water to be retamed
6-8 hours daily for 10 days heals amebic lesions in rectum
Foot of bed must be raised " and 2 pillow placed under buttocks
This treatment 1s not widely used but 1s effective in this con
dition

4 Combuned treatment effective especially in chromc cases  Quinoxyl
retention enema daly for 10 days EBI 3 gr (o 18gm)
every mght for same peniod  Light diet before 6 pm  Dietetic
restrictions needed 1n after spectally’ d of
starches  Alcohol forbrdden for one month ~ Qther forms of com
bined treatment—emetime emetine bismuth 1odrde and diodoquin

5 Penscillin inj and id Amebic cases with pyrexia
are usually due to secondary mfection of ameebic ulcers in ntestine
In these cases injections of pemicilin though without action onr
amebz prove most beneficial Many believe emetine and
EBI therapy 1s enh: d by 2¢ of p I 5 mega
units 1n ad to 20 gm sulph dine dasly for 5 days

6 Antibiotics ~~A number of the pewer antibiotics have been tried
out 1 treatment In almost every case the first results have
been favourable The main forms are aureomycmn terramycin

b and 1L There 1s no doubt

(tet
that t};ey stop the diarrh: ymp n 5!
amcebe and cysts disappear from the stools Opimons vary as to
how these results are obtained  Although 1t has been shown that

5 per cent. is saturation poat.
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aureomycin and fumagillin act upon the amoebe in enlture some
believe that the action 18 mndirect by destruction of their food
bactenia 1 the frces  Although smmediate effects are g
they are not lasting so that rclapses ensue after a remission of a
month It 15 probable that the most durable eFects are produced
by the combination of antibiotics with emetine ot EB 1
‘Aureomjcin {achromyain and erythromycin} by mouth o 25gm
4 times daily at 6-hour aintervals for 15 davs has instantanecus
effect upon the symitoms of ameebic dysentery and the ulcers
heal raprdly  The disappearance of the amabz 13 raprd and
dramatic Dy the 4th day the majonty are clear of amaba

9 Other drugs —Stovarsol carbarsone (Tl Lally) aremical prepara
tions contatmng 27 per cent arsemic, tablets or pulvules 4 gr
(0 25 gm)_ twice daily for 10 days  Milibis (\1a) 15 a bismuth
arsemcal in tablets of 0 25 gm  three times daily for sevendays
13 widely usrd 1n the chronic stages  “ivembinis a combination
of chloroquine 65 mgm  and & 10do hydroxy-quinoline 300 mgm
Diodoquin {dthaloquin) contains 63-9 per cent jodine  somewhat
stmilar an to 10d { m}
Valuable in the treatment of chromic ameebic dysentery—
especially 1n symptomless cyst carners  Tablets 3 2 gr by mouth
8 qaily for 15 days

Treatment of amebic hepatitis —Patient hept strictly 1a bed  Hot
applications (antiphlogistine) over liver  Ligmd diet sal ne purge
Emetine injections—usually 8 gr (o 1 gr ) sufices {t gr for
8days) Chloroquine {aralen) (seep 245)0 25 ™ tds combined
with emectine—-concentrated in hver—has snecific action on
metastatic amabx  lor persistent pamn dry cupming Asra
tian of hyver (hepatic phicbotorty) may prevent develonment of
Lepatic abscess  (Occasionally ameebic hepatitis is preluda to
amobic abscess )

TROPHYLAXIS

Depends upon eficient samitation, uncostarmunated water sq;‘tly
and meisures aganst houseflies i subtropical countries where they
are excess vely [revalent  Sand filtered water s free from cysts bat
chlonnation 1s quite ineflective  Unbo led water raw vegetabrs and
fruit possibly contaminated tv human feces must be avorded and
food Fandlers examuned for I Mstolytica cysts  Cooles crlerl es and
others 8o miected should not be empf-v\ed th 518 esmecialy important
i wat ime  Cyst carners should e treated by EB 1 and diodog o,
Cy<ts sunive 10 fxces at foum temperatute 2 weeks 13 re neery
ton 2 months  Hirh temperatures lall them 1 a short toenme
1 2500 sYution of tictlonde of mercury and ¥ per ceat cubvl.
or Jysol lills 1 30 minutes laces dwmonfcted tv 1 200
agquecns seiution of eresol for 18 wamaies

Chﬂ:m{amph\hxk.-Qummx)l tablets 4 g7 (025 g) or dodogan,
a

e st might in hyperendemc areas may posstly sen
prophylactic Yurther expenence necessary Y v <



P FUCRTE CT TR DL MEDICINE

STL AT 43T TE COILICATY
S r sl - ~AITATIONS OF AMER!
el AEETTEE Tomr a woen. 32 —M::m,,['ms

. CELLIZEICLY, DESTRISITION
Lrsmmey

~IIRRmey v e W pre e £

e ELZOCY

TSR T RTTA I oty modom st g %
P
T TN OF ST vy oy Jower b_—:“ummmméﬂ
S SERTE DR, T 2 te fioerton ¢F Yoree sz psually
E—m—- A&mz:,:rmcz:m ea specialiy

T eI Semimlveer syecimDarban Most
T e :—a :_..-'::wf."v:;’-—.‘:;-;i{xl‘ E hsstelytica
= ""«::__.m'rbzi: IFE TS ovns never  Rarely
PATEOLOGY
~= =% sonme o sl rrmmosione e d yellow areas i
TSR T, s Iy Beee s 0w £3 oo feddsh gommy
Iz zprel moov v Yeowe il FOE gldytis found m
T 4 o ar alwemey oy Bomefad g tUey dsappear At
TR STIUA, T DM ITT e0me seoondatldv wfected with strepto-
=T o v e £ Tmeer e e 22 Szoromel@eners this
S wasmer 2o oe T 2, ooz asmoss waale Iner Maltiple
T Sm oz o sy eme of ey, xm oo L sth milary small
F o STomrmeed o Frrenuhyma, CGausng
s Teermwosm, oo of Do alstess thooogh valielike
Lo g & ¥ ot seegzdary lung abscess

o T 2T £l50 —Spie s3io 0.beT vikcera (see

2 5 irer was | Gusmumc Gote..e clore streaked with

rEesre Jovmcs -wemesred sbenl eeds Y with
e zormigme, O nieles, Jeosiz plagues, choles erol arystals
e T v aees, a2 ezl B E £.ya Pus becomes
e wn, wred 222 P20 of caver thuk srestan Sbrons
gram memmt CrkmeornIm e peevemt oolapse god subsequent

;":3’:.; 3.:.:&:-_‘_ e x eztss whost Bstony of amebuss
~From) roeam Eveded anatemically betweea

i
=R z-:f:’w: Tre —imeeiwe en destrecben of pareachyma of
g T, Rrearetr oF e tukes Place, o'ten Jorming palpable
e 2 47 PrnachumoTiT.
CIOTCAL FEATURES
erppoes sebnezve Ty be alsest Gvnenﬂb;:

s, “(:::: eshome = = not* brpochondnum. S
T wy e, e cwiats, Toss of weght
s \~;~\ e move Tnrav sl pem .2 consderable pro-
N “m&:g:::;&xmm&ﬁ::ﬁdzmjgandsm'ﬁ
N s £ o3t Shov.Ber o abscess w left

3 SN RS TS



PROTOZOAL DISEASES 51

10! Pyrexsa  progressine hectic most marked at might. Often
fullpess ‘and bulging of emigastnium or rmud axilla, Liver tender
enlarged—usually  downwards Hepatic pan relieved by lymng on
affected s1de  Dullness at base of right lung may be doe to compression
preumonsa by enlarged liver or secondary involvement of lung and
pleura  Often pleural effusion (acgoﬂhon ) and pleuntic rub  Ameebee
and pus cells present 10 effusion rarely no change nsually
leucocytosis 15-35 ooo (polymorphs rarely above 8o per cent) and
severe secondary anrmia rarcly of permcious type Death from
toxzmia, cholemia, rupture of abscess  septiczmia
Varicties —May be acute complete destruction of Liver tissue and
rapid death, or chronic palpable obvions tumour 1n epigastnum
md axilla or base of scapula  spontaneons rupture Marked
ngors rare Enlarged cervieal axillary and supraclavicular
glands not uncommon Dy phaga  pain on swallowing when
bolus traverses lower end of csophagus Localized pain on
pressure 1n intercostal spaces 1s_valuable sign  Cough, due to
reflex imtation of diaphragm Local cedema of chest wall and
bulging may indicate site of abscess  Jaundice uncommon  may
be due to toxzmia from sccondanly infected abscess or from
obstruction of biliary ducts
Rupture into bronchus  hxmoptysis and severe cough prune-juice
sputum  often clubbed fingers Lkely in chromc cases to be
mstaken for tubcrculosis  Melrna may occur  Ruopture inta
pleura (with § ) pes stomach
colon through skin of abdominal wall of axilla {amattias s of skun
&y result) or into common bile duct (bilioos fistula)
Mortality —Formerly huph so per cent  due in part probabtly to
operative measures then in use “ow tmmimal with better
d with emetine

and
mjections and chloroquine {(aralen)

DIAGNOSIS
Mot always easy
Common mistakes {1} Failure to diagnose hepatic disease  (2) mis-
interpretation of basal pneumonia as secondary to intrahepatic
suppuration  (3) attributing pyrexia to some other fever (zmalana)
4 hey d sease as liver abscess—s g
tu‘:[g:unlmg hydauid gumma pylephlebatis gall stones cholecystitis

subphrenic abscess appendix abscess localized abecess of abdorunal
or thoracic wall abscess of In er associated with diverticuctis duodenal
ul erand rarely wath as ans infection mehioidosis {leunsy enysted
empycma pyecliis s histosormasis (S maxsons a::é S gapomz um)
ulceratine Lala szar \ disease of the Lver pro
parasitic cyst Difterential diagnosis from suppuraave cholecysting
in abscnce of N ray examination particuta ly diicele
Phagnostic Rules,

(1) Suspect L er abscess in all cases of progress ve1ll beat hassocated

with abdominal signs and pyrexia, particlarly of accompas.ed
by sweats pyrexia and leucocy tos s
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{2} Low grade pneumomia at base of nght lung suggests intrahepatic
supparation

{3) Fzces examunation E Jkustolyfica cysts found 1n 45~50 per cent
by concentration methods

{4) Xray and of of d g1
shows Limitation or fixation of movement pamdoxxcaf move-
ment domung tenting or peaking and sometimes altera
tion of cardio-phreme angle to nght angle  Abscess in centre
of iver may be visible especially when margms are cretified
Fluid level can be visualized by njection of air or ipiodol

{5) Blood examunation leucocytosis usual

(6) Diagnostic aspiration  needle 1nserted at point where abscess
hes closest to surface performs up and down pendulum move-
ments with respirations on entering cavity ' Withdrawal of pus
and exammation

TREATMENT

{1) Method of elechon.— T8 SUpp
stages up to 12 gr (o 76 gm ) produce reduction in size of Liver
abolitton of fever and pamn  Chloroqune (o 25 gm
tds for 7 days thereafter 025 gm bad for 10 days
maintenance dose o z5 gm daily) 1s concentrated 1 hver
appears to be specific for hepatic ameebiasis Nivaquine
{chioroquine sulphate) equally efiective  Antimotics—anreo
mycin and terramycin {oxytetra cycline) much used but not
permanently effective unless combrned with emetine  Afford

b amst dary
After treatment with EBT to clear out intesttnal mfection
and to prevent bined t P 4

{2) Aspiration —If much pus has formed aspirate with Potams

aspirator draw off 20 oz ({591 cc) or more pus may re

repeat asy and with emeting

treatment and chloroquine If pus 1s too viscad mject eusol

{equal parts with saline) mnto abscess cavity If secondanly

wmfected with bactema ipject pemicilin—mega umt—into
abscess cavity

Rules —Never aspirate with Potain s asprrator unless all preparations
are made for open operation and electnic sucker 1s at hand  Gas
and oxygen anmsthesia  The spot to be selected 1s indicated by
physical signs  preferably between 8th and oth intercostal spaces
well below line of pleura 1n anterior axillary koe 1j in along
costal margin  Insert meedle upwards inwards backwards for
not more than 33 1 {tistance of snferior vena taia from any part
of chest wall 18 4 1n)  Needle swings when lver 1s entered
Push 1t gently forwards until sense of resistance shows that 1t 15
in abscess cavity  offix syninge and aspirate  I{ costo-phremc
ginns 13 crossed and there are adhesions pus is mdicated



PROTOZOAL DISFASES 58

Indications for open operation

(1) When after repeated aspirations no pus 1s obtained butindica
tions of 1ts presence are too strong to be ignored  (May be
multiple small abscesses )

{2) When abscess points 1n epigastnum 1ndscating left lobe abscess.
Care must be taken to avoid colon and doodenum

{3) Where large amount of pus1s present 13 secondanly infected and
has not yielded to aspiration

‘Tecknique of open operation.

Abd ! route —hochers sub 1 snasion Pack off wound
edges Insert wide bore sucker straight 1nto Liver to prevent
extravasation Imsert finger into cavity break down locol
Suck out all pus  Stitch edge of cavity to panetal pentonenm
Insert wide drainage tube (Tudor Edward s empyema tube dramn)
push to bottom of cawvity

Transpleural route —Clear and resect 1§ in of 8th and gth nbsin

stenor axillary ipe  Stitch diaphragm to thoracic wall  may
{:: dificult on account of fragmentation of diaphragm

Simpler method —Lxpose nibs dennde of tissues 1nsert iodine gauze
pack beneath nbs leave 3-4 days Adhesions form in costo-
phrenic sinus  Jubs resected and infection of pleural ecawnty
prevented  Insert sinus forceps and use aspirator  Insert
wide bore tube to ensure free dranage  No shortening of tabe
but et cavity extrude 1t automatically mantaiming 1t sw sim as
long as there is free dramage Imgate with Dakins solotion
which has solvent action on wall of Liver abscess

Prognosis good 1n most cases 1f 1s cured and tneg
ameebic infection eliminated there 1s no bar 10 return to tropics.
Treatment of gbscess rupturing into leng —\When emetine does not
imnfluence fever or diminish symptoms and s gos then operative
measures must be undertaken especially if amount of expectorated
pus increases and patient loses weight.  Rubs are resected lung
explored and drained as for abscess. May also be necessary to
explare fiver but abscess cavity may be collapsed with opposed
walls  Aspiration preferable to open operation
Rn‘:lure into pleura  operation a3 for empyema 1oto pentosenm
then laparotomy end dranape  Into pericardiom  open and
drain if possible but aspiration repeated may suffce
YULMONATY AMEBIASIS
Solitary or multiple amanc abscesses of lung  Soltary absceas if
not amenatle to emectine treatment must be operated as for lu
abscess  If multiple response to emetine 13 usvally stnking  Mark,
(yrnm s1g0s of bronchopaeumonic consulidation marked leococytovs,
fay may assist dupnosis.
AMTBIC AB~CESS OF BrrAIN

Txcesuively rare  may resnand to emetne but geveraly fa.at
usually secondary to hepatic gbscess
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be supplemented with subsequent course of emetine bismuthous
10dide ~ Owiog to apparent failures of emetine treatment dunng
recept wat it has been assumed that amebz seadily become
emetine resistant.  This appears to be doe to inadequate 1mbial
emetine treatment

2 Emetine hismuthous fodide (E BI) gmven as red powder i hatd
gelatin capsules or shpules  Entenc coated tablets (emplets) tend
10 pass through mtestinal canal undissolved  decompose in large
nteshine whete emetine Is set free  Acts as intestinal intant and
emetic  Dose 1~3 gr course of 3 gr {0 18 gm) for 1o days 1s
suficient  Total dosage 19-36 gr (r 2-2 16 gm} Patient must
be keptnbed If given at 1o p m nosohd food must be taken after
430pm lumunal allopalor tinet opushould begivenatg gop m
‘There 15 usually nausea durtng might and diartheea  E hstolylica
cysts disappear on thud day E BI eradicates greater pact af
infectibn but 1s mot always effective in preventing subseguent
relapses 1n long standing wnfections lly after prol e
vious courses of emet: 3 Itisbestcomb 3
{ste below) Emetine periodide (EPX) 15 less umtating than
BI but probably less effective It 15 indicated 1n those in
tolerant to L. B 1n the same or larger doses  Auremeline alsa
easily tolerated rgr tds
3 Quunosyl (Chimofon Yatren), oxy-qumnolne sulphonic acd wath
Jptine 15 best admumistered )n the form of retention enema wm
2}~5* per cent solution m 7 oz (207 cc) water to be retained
6-8 hours daly for 10 days, heals ammbic lesions 12 recturn
Foot of bed must be rased and a plow placed under buttocks
‘ghxs treatment 15 not widely used but 1s effective 1 this con
1tion
4 Combined treatment effectsve especially 1n chronic cases  Qunoxyl
retention enema datly for 10 da 3 gr (o18gm}
every night for same persod  Light” diet before 6 pm  Dietetic
restnctions needed 1n after treat pectal of
starches  Alcohol forbidden fot ope month ~ Other forms of com
bined treatment—emetive emetine bismuth sodide and diodoquin
s Penicilhn and sufpb \{ Amceebic cases with pyrexia
are usually due to secondary infection of amaebic ulcers m intestine
In these cases injections of pemailhin though without action on
ameeDx prove most benefictal Many beheve emetine and
EDBI therapy 15 by 1y of pemcillin 15 mega
umits w addibinn, ta 20 g miphasccuioe daily for 5 days
6 Antibiotics —A number of the newer anhibiotics have been tned
out in treatment In almost every case the first sesults have
been favourable The man forms are anreomycin terraryyos
tetracycline) b and fumagil There s no doubt
that they stop the diarrhcea snflvence symptoms and vegetative
ameebie and Cysts disappear from the stools Opimions vasy as $0
how these results are obtatned  Aithongh it has been shown that

*§ per cent. Is saturation powst
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aureomyan and fumagillin act upon the ameabe in culture some
Delieve that the action 18 indirect by destruction of thar food
bacteria 1n the frces  Although immediate effects are good
they are not lasting 50 that relapscs ensue after a rermssion ofa
month It 15 probable that the most durable effects are produced
by the combination of antibiotics with emetme or EB 1
‘Aureomytin {achromyein and erythromycin) by mouth © 25gm
4 times daily at G-hour mntenvals for 15 days has instantancous
effect upon the symptoms of amabic dyscutery and the ulcers
heal rapidly  The disyppearance of the ameebe 13 rapid and
dramatic Dy the 41h day the mrjonty are cleat of amebx

7 Other drugs —Stovarsol carbarsone (Fhi Lally} arsenical prepara
tions contaming 27 per cent arsemc tablets or pulvules 4 gr
o 26 rm) twice daily for 10 days  Milibis (M1a) 15 a bismuth
arsenical n tablets of 0 25 gm  three times daily for sevendays
15 widely used 1n the chronc stages  “ivembinis a combination
of chloroquine 65 mgm  and d1 1odo hydroxy-quinoline joo mgm
Diodoquin {dihalequin) contzins 63 ¢ per cent 1odine  somewhat
sumlar in to hloroxy quinohine (i form)
Valuable 1 the treatment of chrome amaebic dysentery—
especially in symptomless cyst cacriers Tablets 3 2 ge by mouth
8 daily for 15 days

Treatment of amobic bepatiis —Patient kept strictly in bed  Hot
appl cations (antiphlogistine) over Iiner  Liquid diet saline purge
Emetine 1njections—usually 8 gr (o §1 gm) suffices {t gr for
8days) Clloroquine (aralen) (see P 245}0 25gm tds combined
with emetine-—concentrated 1n liver—has speaific action on
metastatic amoebe  Jor persistent pamn dry cupping Aspira
tion of Iiyer (hepatic ) may prevent develap of
hepatic abscess ~ (Occasionally amebic hepatitis 1s prelude to
amabic abscess )

PROPHYLAXIS

Depends upon efficient samtation uncontaminated water supply
and measures agmnst houseflies 1n subtropical countries where they
&r¢ excessnely prevalent  Sand filtered water 1s free from cysts but
chlorination 1 quite sneflectine  Unboiled water Faw vegetables and
fruit possibly contaminated by human feces must be avoided and
food handlers examuned for £ histolytica cysts  Coolies orderlies and
others so 1nfected should not be emploved ~ thisgs especially ymportant
in war time  Cyst carners should be treated by E B 1 and diodaquin
Cysts sunsie m frces at room temperature 2z weeks 13 refn era
tion 2 months  Hieh temperatures Ll them m a short time
1 2500 soution of Lihlonide of mercury and 1 per cent carbol
or ol WS n 3o munutes Faces dmucfected by 1 200
aqueous solution of cresod for 2§ r arnres

Chemoprophylaxis.—Qu noxy1 tablets 4 g (o } er d.odoqu
taken at might in byperendemc areas n\asyg;os: by m‘fl :'1
proghylactic Further expenience necessary
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aureomycin and fumagillin act vpon the amebe in coliure some
belisve that the action 1s indirect by destruction of therr food
bactena in the fxces Althouth mmmediate effects are good
they are not lasting so that relapses ensue after a rerission ofa
month 1t 1s probable that the mnost durable effects are produced
by the combination of antibiotics with emetice ot LB T
Aureomycin (achromycin and cry thromy cin) by mouth o 25 gm
4 times daify at G-hout intervals for 15 days has instiataneous
effect upon the symptoms of amabic dysentery and the ulcers
head rapudly  The disappesrance of the amabe 13 mpd and
dramatic By the 4th d1y the majority are cleat of ameebr

7 Other drugs —Stovarsol catbarsone {F'li Lilly) arsemeal prepart
tions contamming 27 per cent Arsente tablets or pulvules 4 gr
{o 25 gm) twice daify for 1o days  Allibie (Waa) 15 a bismuth
arsenical 1 tablets of 0 25 gm  three times daily for sevendays
1swidely us d 1 the chronic stages  Nivembin is a combination
of chloroquine 65 mgm  and di 10do hydroxy-qunohne 300 mem
Diodoquin (dihaloquinj contuns €3-9 per cent fodine  somewhat
smlar in 1 to ! (cnlcm\mlarm)
Valuable in the trcatment of chronic amabic dysentery—
especially in symptamless cyst carriers Tablets 3 2 gr by mouth

8 daily for 15 days
Treatment of amebic hepatitis —Patient kept strictly in bed  Hat
apj lications (antiphlogistine) over ner  Liquid diet sal ne purge
metine injections—usually 8 gr (o $1 gm) suffices {1 gr for
8days) Chloraquine (aralen) (sce[la 245)0 25gm tds combined
with emetine—concentrated i Iner—has  peafic action on
metastatic amebe  For persistent pun dny cupping  Aspira
tion of hiver (hepatic phlcbotomy) may present development of

Lepatic abscess  (Occaswonally amehic hepatitis 1s prelude to
amabic abscest )

PROPHYLAXIS

Depends upon efficient sanitation, uncontaminated water supply
and agunst b n subtrop where they
are excess vely prevalent  Sand filtered water 1s free from cysts but
clbnnation 15 quite ineflective  Unboled water raw vegetables and
fruit posully contaminated by human farces must be avoided and
food handiers examined for £ fustolytica eysts  Coolies orderlies and
others 0 1nfectr 1 should not be :mpf‘m od this 1s especially smportant
nwar time  Cyst curriers should be treated by B 1 and diodoquin
Cy*ts survine tn foees at room temperature 2 weeks 1n refngera
tion 2 months  Hih temperatures kil them m a short tblmc
:r ;‘5: a{h;luon of Lichlonde of mercyry and 1 per ceat carbolic

f ils in 30 minutes  ace: o

aquesus sutution of cresol fur 15 minutes 3 Guunfected by 1 zca

Chemoprophylazis —Quinoxy) tablets 4 g7 {025 gm) ordodoqun,

taken at mght 1n hyperenfemic areas as
proplylact e Fusther exper euce necesuxyay possbly serve




50 SYNOPSIS OF TROPICAL MEDICINE

SECONDARY AM(EBIASIS COMPLICATIONS OF AMEBIASIS
HEPATIC ABSCESS {Laver abscess Hepatic Amaebias s)

GEOGRAPHICAL DISTRIBUTION
Corresponds with that of ameebic dysentery

- £TIOLOCY
ot p to ameebic dysentery uadoubted  attack of dysente

may antedate onset by 20 years or longer but always m{cct?an wtg
E lustolytica cysts or exryptic ulceration of large mtestie usually
cxcum  More common 12 Europeans than patives men specially
affected womenrarely children hardly ever exceptin Durban  Most
common age 20-40 Rightlobe of iver usually afiected £ hsstolytica
active vegelalnve form found in Iiver pus  cysts mever Rarly
assocrated with ameebic pericarditis

PATHOLOGY

At frst sobtary or multiple gummatous greyish yellow areas in
centre of liver winch afterwards break down to form reddish gammy
pus 10 ragged cavity without hnuting wall. E Austolyfics found m
nutibers at margus of abscess  1n liquefied pus they disappear At
first sterile it later may become secondanly infected with strepto
coctr of other B (Escherichio} colt and Saly Ha en'eritides
Single abscess may be Jarge and occupy almost whole iver  Multiple
may be five or more size of filbert 1 cne lobe with muliary small
b d hout ¥ ma  causing
intense hyperanua  Rupture of liver abscess through valve-hike
P in diap ot secondary lung abscess
forms 1 base of nght Jung  may also rupture mto other viscera { ee
p 53 Lwner pus charactensstic chocolate colour streaked with
wucus cften thik and viscsd  wmay vesemble badly mage custard
adourless except when Secondarly infected thea often greer and
Contamns  p d sph I cells lencocy with
glycogen granules o1t globules lecsthun plaques cholesteral crystals
Charcot Leyden erystals and occastonally £ hustolytfica Pus becomes
inspussated and absorbed and walls of cavity thick resistant fibrous
even cretifed Calcification may prevent collapse and supsequent

healtng  Encountered often mn cases without history of amecbuass

Bulstesality of hwver —FPortal stream divided anatommcally bets ees
right and Jeft lobe Therefore on destruction of parenchynz of
night lobe hypertrophy of left takes place often formiag palpable
tumour 1 left hypochondrum

CLINICAL FEATURES o ”

Great variety of symptoms  subjechive may be absent  Generally
fullness \vexgh’t and’q?glbbmg pam m night hypochondnum  Sub
sctenc look  furred tongue  pyrexia might sweats loss of weight

rheumatie paios at mgat  Fught shoulder pun i considerable pro~
portion—reflex yntation of phrenc nerve through domng and stretch
g of duaphragm  Pamn reterred to left shoulder from abscess i left
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(z) Low grade pneumona at base of nght I
it ght lung suggests intrahepatic

{3) Faces examination E hustolyfica cysts found 1o 45—
by concentration methods e o 18 45750 per cent

{4) Xray and g of e of diaph

shows limitation or fixation of movement paradoucal move
ment domung tenting or pealing and sometimes altera
tion of cardio-phrenic angle to nght angle  Abscess in centre
of iver may be visible espectally when margos are cretified,
Flmd Jevel can be visualized by 1njection of air or liprodol

(5) Blood examination leucocytosis usual.

(6} Dragnostic aspiration  needle nserted at point where abscess
hies closest o surface performs up and down pendulum move-
ments with respirations on entenng cavity  Withdrawal of pus
and examunation

TREATMENT

(1) Method of election.—E mn pre supp e
stages up to 12 gr (o 76 gm.} procfuce reduction 1n size of iver
abolitton of fever and pamn  Chloroquine (o 25 gm
tds for 7 days thereafter 025 gm bd for 10 days
maintenance dose o 25 gm daily] 1s concentrated 1n lhiver
appears to be specific for hepatic amcebiasis Nivaquine
(chloroquine sulphate) equally eflective  Antibiotics—aureo-
maycin and terramycm {oxytetra-cycline) much wsed bot not

ly effe unless bined with emetine  Afford

P agaast y o
After treatment with EB1 to cleaf out intestinal infection
and to prevent recurrence (combined treatment p 48)

{2) Aspiration.—1f much pus has formed aspurate with Potamns

aspirator draw off zo oz (59t cc) or more pus may re
I and with emetine

repeat asp
treatment and sgloroqmue If pus 1s too visaid 1nject eusol
{equal parts with sahine) mto abscess cavity  If secondanly
infected with bactema imject pemtcilin—mega umt—into
abscess cavity

Rules —Never aspirate with Potain s aspirator unléss all preparations
e made ':,szp wpan eparaon 2ed dentoe sncker s at hand.  Gas
and oxygen anesthesia  The spot to be selected 18 indicated by
physical signs  preferably between 8th and gth 1ntercostal spaces
well below hne of pleura i antenor axillary hime 1} 10 along
costal margin  Insert meedle upwards inwards backwards for
not more than 33 1n (distance of snfertor vena cava from any part
of chest wall 13 4 ) Needle swings when hver 1s entered
push 1t gently forwards until sense of resistance shows that 1t 13
1n abscess cawvity  affix synnge and aspirate  If costo-phremuc
sinns 13 crossed and there are adhesions pus 15 1ndicated
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Indications for open operation

{1) When after repeated aspirations no pus is obtained but indica
tions of 1ts presence are too strong to be ignored  (May
multsple small abscesses )

{2) When abscess pomnts 1n epigastnum indicating left lobe abscess
Care must be taken to avord colon and duodenum

{3) Where large amount of pus 15 present 1s secondanly infected and
has not yielded to aspiration

‘Tecknlque of open operation.

Abdomnal roule —hocher s sobeostal incision  Pack off wound
edges  Incert wide bore sucher straight into liver to prevent
extravasation Insert finger mnto cavity break down locuh
Suck out all pus  Stitch edge of cavity to panctal pentonesm
Insert wide drainage tube (Tudor Edward s empyema tube drain)
push to bottom of cavity

Transpleural voute ~-Clear and resect 14 in of &th and gth nbs in
{:stenur axillary ne  Stitch diaphragm to thoracic wall may

difficult on account of fragmentation of diaphragm.

Swnpler method ~—~Lxpose 1ibs denude of tissues 1nsert 1odine gauze
pack beneath nbs leave 3-4 days  Adhemons form jn costo-
phrenic minus  Jubs resected and nfection of pleural cawnty
prevented  Inscrt sinus forceps and wse aspirator  Imsert
wide bore tube to ensure free drainage  No shortening of tube
but let cavity extrude 1t automatically mamtaining 1t e sifu as
long as there i3 free drainage Imgate with Dakins solotion
wiich has soh ent action on wall of hiner abscess

Prognosis good 1n most cases  1f condition 1s cured and underlyiog
ameebic infection eliminated there 1s no bar to return to tropics.

Treatment of abscess rupturing {nto lung.—When emet ne does not
winfluence fever or dimmish symptoms and signs then operative
measures must be undertaken esp ly 1f amount of exp d
Pus increases and patient loses weight  Ribs are resected lang
explored and drained as for abscess. May also be necessary to
exylare liver but abscess cavity may be collapsed with epposed
walls  Aspiration preferable to open operatian

Rupture into pleura  oprration &s for empvema 1mto pentcceum
then laparotomy and dramage Into pencantium  epen asnd
drain if possible” but aspiration repeated may sufice

PULMONAT Y AMEBIASIS
Solitary or multiple smochic abscesses of lung  So.tary abmcess if
not amenalle 10 emectine treatment must be omerated as for | ng
abscess  1f multiple response to emetine 18 wually stnk.cg  Sarked
K\'rexu s1ns of branchopneumonic cans i dation rmarked leucocytons
2y may assist diapnosis.

AMTBIC ABSCESS OT BRI AN
Fxcessively rare  may resnond to emstine bu
usually secondary to hepatic abscess.
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AMCEBIC ABSCESS OF SPLEEN PERICARDIUM
EPIDIDYMIS AND VAGINA
Splemic abscess excessively rare associated with h

epatic abscess
Amabic penicarditis may be primary but usually secondary to hepatic
abicess Treated on surgical lines = Rarely gemto unnary ameebasis
may be associated with presence of £ histolytics mthennne  Ameebic
ulceration of vagma reported from India

AMCEBIC INFECTION OF SKIN

May be secondary to ruptured liver abscess and associated with b
necrosis or of W dary to tions on bowel, such
as colostomy or opemung of penirectal abscess Massive gangrene of
abdominal paneties much dark evil smelkng anchovy-sance pus
contaimng active amebe R to emetine y
effective and rapid Perirectal abscess may rupture and spread to
slan of buttocks and back, causing great tissue destruction May
occur in patients with E hstolyhica cysts 1 faeces 1 absence of
dysenteric symptoms

BALANTIDIASIS

Infection of large with cihate Balanhdsum cols
prod ymp and pathology amebic dy v
Geographical Distribuhon.—Balantsdsum 1s normally a parasite of pigs

and causes fatal disease in chimpanzees m captivity In man
found 1n Russta Scandwmavia Siberia Georgia Finland Germany
Austria Holland China Andaman and Sandwich Islands Egypt
Sudan N America Branl Porto Rico and Epgland
Atiology —Bal cols 1s a large oval ciliated protozoan (30-200 u by
40-60 p) clothed with clia with a kidney shaped macronucleus
and approxomated micranuclens {ood vacucles antenor pertstome
and posterior eyfophage (anus) showing nutntion ingestron of
particless  Reproduction 15 asexual by transverse fission but
comjugation takes place  Cysts are ovoid (50-70 p) With no cihia
passed 1n fzces  It1s cultured on the same mediz as E histolyfica
frequent subinoculations being necessary
hols les ameebic dy y closely parasite found 1
submucosa muscular coats blood vessels lymphatics and
mesenteric glands
Chnscal F closely le tho e of amcebic dysen

sy

ter‘g usually chronic and diartheeic  No spectfic blood changes

D —By fzces lantidia scapty but may ben
clumps

¥ ~—None y Carbon hloride 1dr (369¢c)

ded also b watery extract of facaranda

dectirrens 2, 6! 1 500 cc of hot water with daily
rectal lavagigf‘;' ? vsvegrks) Acrans! hydrochlorate of acndine
recommended 13 Germany ntramuscular ipjections of gr ¢
briodide of mercury said to be specific In vifro 1 300000
solution laills balantidia instantaneonsly
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GIARDIASIS
of small and duod with Gsardia (Lambha)

snfestinalis

Geographical _Distribution.~World wide  extremely common in
tromcs  In temperate zones especially in children

Atiology —Gsardsa snfestimalis  shape of half pear <plit longitndinally
—12-18 p by 6 p On ventral surface 13 concave sucking disc
end tail terminates in two flacella  Four pairs of antenor flagella
anse from blepharoplasts w0 axostyles with two oval nucles
Muliyplies by binary fission  Cysts in Jarge numbers b and
quadr nucleate (14 ) Cytoplasm transparent axostyles and
other structores secen  Stains well with jodine  Cannot be
cultured on media.

Pathology —Pathogemnty doubted some  Geoerally contidered
imtant  paraute attaches itsell by sucking disc to willi and
jnvades bilary tract  Also found in duodenal and gastnic Juices
ulceration of small intestine deseribed

Clinical Features —Maj be none In children especially and under
r reci diarth V)

wa 1 t.
T'zces flmd and muco:d may be greenish or Lightcoloured some-
times g sprue  Cholecy {doubtinl) and
described  Flatulence +  Relapses frequent  quiescent penods
tolerance acquired  F'arces may contam cystsin enormous numbers

Treatment —Difficulty 1 claiming permanest cure on account of
latency Atcbnn (Mepacrine hydrochlonde) gpecific for active
stage and for cysts osage xz £T (01 gm) tds for 7 days
Now abundantly confirmed lestrict carbohydrates  Manly
proten diet  A¢ram) recommended by German and Scand mavian
authonties 1n doscs from o 25 g daily for ch ldren vroder two
to 15 gm daly for 5 days 10 those over ten  Symthetic anti
malanal drog lorog q diaq and azacrin
—are also useiu) 1n cleanng out cysts

TLAGELLATE DIARRIFA

Designation not stnctly correct  presence of fage_ates 1a largs
numbers probably due to hiquid 1ptestical contents. Small fagela =9
are extremely common in post-dysentenic diarrhceas asd %o im
dysentenic stools  Though frobably ncn pathagen.c to rma=n, aled
epecies cause intestinal ulceraticn 1o laboratery pzrmals nosably
fuinea pigs

Trichemonas k mims  pear shaped body (1o-15 p by 7 4) sphencal
nucleus gt anterior end three Jong fagels drected forwaris anda
thicker fourth backwards {arfns border of und. lat ng membrane
and free fagellum  small artenar aperture (cytos ome! ceatral
sheletal rod (axnstyle)  vacuolated cvtoplass erza g food
granules  No cvsts



PLATE VI
HUMAN INTESTINAL PROTOZOA
{Mostly sodine stamed preparations)
Entamaba hystolytica
1 —Active vegetative form as seen 1n fresh frces
2 —Precystic form
3 —Uninucleated cyst
4 —~Quad leated cyst with glycogen masses and chro-
midial bars
5 —Quadnnucleated cyst—-small race
Entamaba col
6 ~——Active vegetative form in fresh fetes
7 —Precystic form
8 —Biucleated cyst
9—0ct d cyst with ¢h

bars

Endolsmax nana
10—~Active vegetative formn fresh feces
11 —Precystic form
12 —Uninucleated cyst.
13 —Quadninucleated cyst
Yodamaba butschln
14 —Active vegetative form in faeces
15 ~Mature cyst with one nucleus and 10dine staining vacuole.
Grardia sntestinalis
16 —Active formn feces
17 —Binucleated cyst
18 —Quadnnucleated cyst (end-on view)
Chuomashiz mesnils
19 —Active formn frces
20 —Mature cyst
Trichomonas homms
27 —Active form 1n fces (0o cysts known)
Blastocystis homsnss (yeast hike orgamism)
22 ~Vanous forms 1n fzces
Balanhdism coly
23 —Actve form 1o faces
60
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TLATE Vil

EGGS OF THE COMMONER HELMINTHS
FOUND IN MAN X 400

t —Fascrolopsss busks
2 ~—Paragonimus ringers
3 ~—Heterophyes heterophyes

4 —QOpssthorehss felineus

§ —Clonorchis sinensss

6 —2 {Yok s fluke}
7 — Astans lumbncodes (extermnal aspect)
8—

9— {uafertilized egg)
10— {decorticated egg)
11 —Schistosoma hamaltobium

12— mansony

13— Japomcum

14 —Ancylostoma duodenale

185 —Tnichostrongylus colubriformis
16 —Tema sohum

17— sagwnata

318 —Trichurss trchiura

19 —Enterobius termiculans

20 —JIymenoleprs mana

21 ——Duphylobothraum latum

23 =Heterodera vadics ova (non paramtic ingested wnth root
vegetables\

[






FLATE VIIT

EGGS OF THE COMMONER HELMINTHS
FOUND IN MAN X 400

1 —Fascrolopses busks

2 —Paragonsmus rin,en

3 —Helerophyes heterophyes

4 —Oprsthorchs felineus

§ —Clonorchss synensis

6 —\Metagonimus yokogarar (Y okogawa s finke)
7 — Ascans lumbneodes {external aspect)

8—
g— (unfertilized egg)
10— (decorticated egg)
11 —Schistosoma kamatobium

12— mansons
13— Japomcum

14 —Ancylostoma duodenale

15 —Trichostrongylus colubniformis
16 —Tema solum

17— saginala

18 —Trchuns irichiura

19 —Enterobius vermiculans

20 —Hymenoleprs nana

21 —Diphyllobothrium latum

22 —~Hetevodera vadscscola (non parasitic ingested with root
vegetables)

61
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CLINICAL FEATURES

1 USUAL TYPE —Louse barne form (Sp recuryentss)

Course and sevenity vary greatly 1n single outbreak Incubation
period 2-10days  Often complicates typhus

Onset sxgxdden f1gor epistaxis vomiting photophobia headache +

T 104° F (may be higher) pulse 110130 Delimum Skin
dry burming ictenc tint Spleen enlarged tender Tongue
dry forred = Abdomial pan  muscular pains 1n legs  Herpes

labtalis O eryth ras] d macoles
or petechiz 1n lateral distribution on neck, shoulders chest and
abdomen

Primary vemiient fever 5—7 days evenng temperature highest
mcreased pyrexia on 4th sth or 6th day with delinum  Cnigis
profuse diaphorests and drartheea  sudden drop of temperature
to collapse of spleen

Instsal fever = fisst paroxysm followed by first apyrewia first relapse
second apyrexia and so on  Relapses may be more severe but as
disease progresses become muder Usually five but number
vares 1z different types Polyura before ¢nists then duminution of
unne Leucocytosis 15~13000 Polymorphs 8o per ceat or
over especially dunng pyrexia Bilirubipzmia m pre cntical
pertod 1ndirect Van den Bergh reaction 4

Anomalous types —In Abyssmua (1940) dyspncea hepatitis and

diartheea  Pyrexia may be frankly intermittent with longer
pertods of apyrexia (17-42 days} Arthntis may supervene
Convalescence protracted with nephnifis conjunctimfis ints
otorthcea polyarthntis pneumomia neuritrs parofifts ademutis
and abortion ~ Abd 1 pain may ble append

Servere type —Bil. typhoid of G: with ntense
cterus  splenomegaly purpuric hemorrhages and albumnuna

apt to be mistaken for yellow fever (gv) as in Senegal 1n 1921
Stupor tympanites and hiccough  Usually seen 1o war time

2 CENTRAL AFRICAN TYPE (Carapata disease tick feverj —
Sp duttons more severe as a rule  Imtial fever usually shorter—
3 days Diarrhees and gastro-ntestinal disturbances common
Apyrexial periods irregular  Five or six relapses the rule  may be
eleven Fever though shorter 1s as severe in relapses as 1t sittal
paroxysm  Rarely fever take, low chronic form with severe head
ache and vomuitmig Intis 1s common comphcation as well as
sequela  Liver and spleen enk d  Bronchitis and p
frequent Parasites 1n penpheral blood usually scanty Poly
morphonuclear leucocytosts and usually a moderate aplastic N
anzmia

Fulminating cases observed 1
chztes 1n large numbers
1ntense icterus due to 1mpact:
and cerebral capillartes  In natives mu
immumty

European soldiers in E _Africa  spuro-
death 11 z4 hours with towema and
1on of masses of spirochtes 1m liver
ch less severe due to partial
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Neuarotrople.—Characteristic feature of s;p duttoms 1nfection 19 neuro
tropic tendency due to invasion of CNS  In recent work in
Tanganyika no spirochates were found 1n CSF but injection of
1t anto mice produced infection  Signs of memngitis observed
CST under pressure and contains excess of lymphocytes  Optic
atrophy 15 a serious feature and may accompany the fever or
follow after lapse of months  Aphasia seen and abo destruction
of nucles of cramal tierves  3rd  4th sth {ptosis strabusmus
tngemunal neuralgia) 7th (facial paralysis) 8th {deafness)

3 PERSIAN TYPE (mianeh diseasc) —Sp sogdianum or persica
Syna N Palestine Persia  intcrmediate between 1 and 2
relapses numerous and short  sprochaztes in bloed scanty
Temperature may come down by lysis  Relapses may last 1~3
days Occasionally severe with jaundice

4 SPANISH TYPE (Sp Aispamca) —Incubation period 1~z days
Nansea headache congestion of face and eyes herpes labualis
common Periods of apyrexia and relapse correspond to 2
usnally four relapses Lymph and nerve
noted

5 CENTRAL S AMERICAN AND CALIFORNIAN TYPES -~
More or less resemble 2 Mortahty usually below 6 per cent
More severe 10 aged and young or when complicated by other
disease as typhus

DIAGNOSIS
On of fever Y y! ly acterus and
presence of spirochetes 1n blood 1n pre-enitical period. W R and Kahn

positive 1 pyrexial and apyrexial period in 20 per cent ({pseudo.
positive reaction)

Dl i fs —Trom {Weils disease) typhoid

typhus infiuenza dengue and m W Afnca from yellow fever
Infarchion of the spleen simulates an acute abdomen

TREATMENT
Nursing and dieting 1mportant especially after cnsis
Salvarsan and neosalvarsan {0 3-0 9 gm 4 6~13 8 gr) intravenonsly
destroy spirochtes and provoke artificial cnsis Novarsenobilion
and neosalvarsan best Should be given 1n precntical penod
when temperature 18 nsing not when temperature 13 falling or 1n
apyrexia or relapses will en ue If salvarsan compounds are
mjected when €nsis 1s immunent prave toxwma i1$ precipitated
Albuminuna 18 no contra indication to salvarsan treatment
Arsant (salvarsan compound in which two arsenic atoms are replaced
by antimonv) recently recommended
Arsemic-fastness rapldlg mmred by spirochietes
Collapse and fall of bl pre sure with subnormal temperature
following u‘ms counteracted by strychmne intrarectal salines
of ad: and ephed
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Penicitlin speaific  Inmitial dose 1 5 mega units
40 000 every three
h:lms for 6o doses Now recommended in cumbmabrgn with
salvarsan

Terramycin (oxytetracychne}) by mouth or by intravenous route
{o 5 gm daily for 5 days) ded Ily 1n infect
with Sp persica to e

Prop —In & yed form  antilouse measures on
approved hnes  In tick borne forms measures based on habts
of Ormithodorus In Central Afrnica  old camping sites and ative
huts avoided Bedsteads of native 1: should not be
used If the traveller has to sleep on ground he must be well
protected by mosquito nets  might lights scare away ticks Huts
constructed with space of 8-10 in between walls and ground
Floors cemented A deep trench round building filled wath
wood ash keeps away ticks Native children frequently act as
reservoir of G {benzene hexachloride) 1n
water dispersible powder s lethal to these ticks

Prophylactic inoculation —Vaccine  cultures of spirochates from
mitial attacks and relapses incubated at 37° C for 3 days and
kept at room temperature for 16 days 3 injectionsof 10 15
and 2 0 ¢ ¢ at 3-day matervals Possible to produce immuntty

and

LEPTOSPIROSIS
Infection of blood and viscera with delicate sprrochzetes (leptospirz)

Infections Jaundice —Weil sDisease Spiroch

A severe fever especially 1n sewer workers caused by Leplospsra

teroh. h with jaundice and t of iver Reservoir
rat Cantne epidemic gastritis {Stuttgart disease} or canme typhus
resembles Weil' s disease and has been found 1ncreasingly common in
man Dog reservoir and may although healthy harbour L sctero
hamorrhagie and L camcola” Serum of 27 per cent healthy dogs
agglutinates leptospire  Camcola fever found to be widespread i
Holland Germany and now recognized 1n England

GEOGRAPHICAL DISTRIBUTION

World wide especially Jspan also England France Germany

Common 1 Hollas.l?d W Afnca Congo N Africa Mediterranean area

Egypt Abyssma Andaman Islands Malaya Datch E Indies Untted
States Guianas Brazl Peru, Argentine

E fology ~—. b b Europe ~ sumner

months ']fpa’: 18 ¢ harmless parasite of wild rats

mice and dogs found 1n hidneys and excreted in unine Abundant

m pollated \vat:x;

fost common 1n_fai

)ﬁctgnes in Holland 1n bathers mn canals  Can

Queensland

hagica

h
ers muners sewer workers workers 1n fisl
i & cutters 1n
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Stime fever —\i1d form in summer in Germany Common disease of
dogs foxhounds foxes silver foxes leopards and other carmivora
which eat rats

ATIOLOGY

L scterohamorrhasia 1n blood wrime CST and sputum  Spiral
filament with wide flexures the individual spirals 1n close apposition
{z0 p by 025 p ge 6-12 ﬂ) d by dark ground
illemination and bontana sstrain  Rapid movements one end straight
the other hooked Progress by rotating postenior hook Dufficult to
demonstrate 1n human blood " but easily found in guwnea pigs In
sections {especially of hiver} by Levadits s silver rutrate impregnation
Cultured on blood agar also chono-allantoic ¢hick membrane  Sero
logical races recognized—status uncertain  dog stram L cameola
(Holland) L gnippo typhosa (E Europe and Russia) In Queensland
L australis A and B’ many strans 1n Malaya  Difficrentiated by
delicate Rieckenberg reaction  Rats 1nfected 32 4 per cent Japan
56 per cent. Holland 4 per cent. sewer rats London Dogs 6 per
cent. 1n Sumatra  Guminea pigs susceptible puppies rats and monkeys
less so  Imjected intrapentoneally with 3-5 ¢ ¢ of blood ammals die
with 1ntense icterus on 1oth day

PATHOLOGY

Liver enlarged +  Gall bladder distended wath bile  Both
icterus and hemorrhares ascnibed to wnterference with prothrombin
production in liver  Spleen enlarged with soft diffluent pulp Micro-
scopically cellular degeneration and focal necrosis  fatty degeneration
not 30 advanced as in acute yellow atroph{m Leptospir® 1nterstitial
and iptracellular  Enlargement of lymph glands = Hzmorrhages into
kidneys Petechial hamorrhages nto stomach duodenum and lungs.
ndary anzmia rbe 3 mulliorn Great reduction 1z blood

platelets
guinea pig

In mto lungs form butterfly
patches
CLINICAL FEATURES
Incubation penod s-6 days Onset acute ngors vomuting
oal ache dxarrhma‘ then !ewrPunrst and achung  Charactenstic
1ntense 1mjection of conjunctiva (} prim: mvasion by leptospire)
Injection of palate ) limb p‘a’ms :u(y o!y i
Temperature 103-105 F (39 5-41 C) faling by lysis oo Toth or
11th day Secondary terminal nse assouated with excretion of
leptospire from unnary tubules Unne albumin bile casts and
occasionally rbe  Blood urea -+ before 1oth day  Leptospire may
15t 10 unne and be scanty 1o blood  Icterusin so cent 48-82
ours from onset  jaundice progressng deeper till gth to 1oth dayy
Sk orange<dloured pruntus 4+ morbililorm and erythematous
rashes purpura indicates bad prognosis  Herpes labials often  Also
hemorrthages into conjunctivie shin or mucous surfaces In acute
forms  black h vomut and ki Feces pale
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Bradycardia 1n later stages  blood pressure reduc
nuclear leucocytosis later lymphocytosis leeredenlgfglgémmha;
bladder distended and tender Splenomegaly exceptional  Ingumnal
and axillary lymphatic glands enlarged

Convalescence 1n 3rd week Occasional short recrudescences After
Jever allergic phenomenon occasionally

Typhoidal wremic and I forms In ! CSF
under pressure and albumn and lepto-
spiral meningitts  fatal cases with paraplegia  Meningeal imtation
specially common i L cantcola 1nfections—resembles lymphocytic
me{gxnm‘hs

p D melzna b; pty deaf mtis and
mdo-cychitts  Sequele anmmra and debiity alopecta  Mortality
may be 18 per cent

DIAGNOSIS

Blood dark ground illarmination for leptospira better by triple
centrifugation  Blood (6 cc) injected into pentoneal cavity of
guinea pig~—also unne after 12th day  Blood filaments often mustaken
for leptospira Agglutination test with cultures of leptospirze
I 500-1 30000 posttive Agglutinmns in blood 6-10th day persist
for 22 months Macroscopic agglutination also useful Dark
ground illumination shows up agglutmation Living cultures pre
ferred by Schuffuer Complement fixation reaction useful Rieckenberg
test (adhesion phenomenon) Unne gives green reaction with 2 drops
acetic acid  also yields leptospire by centnfugation up to 4oth day
High blood urea {zoo-300 mgm)} Van den Bergh reaction biphasic
Leptospira present in unae also by dark ground illumzation

Differential diagnos:s —From yellow fever (difficult on chmeal grounds}
mfective hepatitis syphiis of liver relapsing fever and malana
From Heyd s syndrome—or hepatorenal failure with high blood
urea Hess occluston test i1s dectsive In leptospirosis a
petechial rash 1s alway present above the constrction

TREATMENT

General hines  Intravenous mmjection of glucese and saline Diet
hqud Spints of camphor for pruntus Pemtcillin now considered
moast successful treatment 1n 40 000 umts with an average of 1 5 mega
units by continuous intramuscular drip  given early before damage to
Liver or kuidneys has taken place Dramatic improvement 1o 36 hours

Specific antiserum 20 ¢ intravenously at intervals of several
hours for 4 days for average adult man 6o cc daly Convalescent

serum also beneficial

Prophylaxis —Measures against infected rats especially contaminationt
po(y fa Avardance of abrasion of hands m sewer workers and
rmuners Avoidance of infected water and canals by swimmers.

Crawl stroke dangerous
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SEVEN DAY FEVER

Autumn Iever~—Japan A short fever in summer months resembling
infectious jaundice

Geographical Distnbution —Lspecially Japan also India and Dutch
E Indies

Ltlology —A p (L Kebdomadis) & hed from L ectera
hemorrh by serol 1 In blood 1n small numbers
mainly 1o unine

Reservolr host in Japan  vole—Afscrotus montebellos  Guinea pig
susceptible to inoculation

Clinleal Featares —Conveyed by bite of field voles  Fever accompanied
by comjunchvitis muscle pams lymphademtis  albumituna
Ieptospr 1 unne  Mild fever of 7 days duration  No icterus
slight lencocytosis

Diagnosis —By serological tests and by demonstration of leptospite 10
unme D from P, rat bite
fever and especially dengue  Much confusion with Jatter  dengue
rash distinctive

Treatment~Mild disease  Petucillin treatment

RAT-BITE FEVER

Sodoku (Japan) Acute fever caused by Spinllum minus by bite of
rat sometimes cat or ferret.
Geographical Distribution —Mainly Japan but also 1n Enpgland
Germany Italy USA L Afnca Austraba
Ztiology —S wmnus  small sprllum duffers 1n size from spirochxtes
(t5-6 p) has pomnted extremities ending in flagella and 3-4
regular curves  Ihfficult to demonstrate 1n blood by dark ground
lumination but can be found 1n exudate near bite and 1n aspirated
juice from fymphatic glands  Moves rapidly like vibrnio
After 1woculation of white mice organisms are demonstrated in
blood jn 7 days Guinea pigs and monkeys also susceptible
Probably 1dentical with § muns occurnng, naturally in puce and
rats  Often forms agglomeration 4050 p1n diameter  Cultivated
with dufficulty on inspissated horse serum
Some cases_are due to Streptobacllus wmomlsformss  Haverhill
Fever  Lpidemic and may be rulk borne ~ May be conveyed
by Bite of laboratory rat wild rats or other amimals (cats)
Incubation period 5 days Wound heals promptly Serum
agg‘utmalas monshformis  Curable with pemicilin ~ Arserucaly
of na value

Pathology —Fatal cases rare Hygﬂ'azmxa of cerebral cortex and
inctease of pressure 1n CSF “Spleen enlarged Liver hvperemic
lung hrmorrhages In gumnea-pigs and rats  swellng of lym
phatic glands and spleen
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ATIOLOGY

Sp pertenwns an skin lesions or in serum from papules examined by
dark ground 1llumination staned by Giemsa or Indian ink methods
Tound 1 spleen lymphatic glands and bone marrow —Rabbuts and
monkeys susceptible  Higher apes reproduce picture of human disease
Culuivation diffien}t  has been effected on sohdified horse serum
‘Testicular 1moculation 1n rabbits produces lesion ssmilar to syphilis

granular or finely nodular p it shorter pesiod
than syphilis
PATHOLOGY
o visceral changes absence of endartenitis thickenung of epidermus

of epithehial cells later hy, Papillz vascular
1nfiltrated with lymphocytes and plasma cells also giant cells

CLINICAL FEATURLS

Primary Stage —Incubation penod  3~4 weeks granuloma or papule
{t=7 cm)— frambeesoma —at site of abrasion or scar on
buttock, knee leg arm breast lip or mner canthus of eye—never
onscalp breasts of nursing mothers and mouths of babies often
on hip or elbow in native women carrywng children  may be
smgle or multiple lasting 3—4 months  Malaise rheumatic pains
pyrexia bone pains lymphademtis W R and Kabn + 3-4 weeks
after appearance of prnumary lesion

Secondary Stage.~—-Three months after prnimary Eruption skin
harsh  dry fuforaceous desquamation then minute papules
Yaw or framboesia of varying size commences yound primary sore

mother and daughter yaw  atctung +  Pleomorphic roseolar
or resembling squamous syphibde Lesions symmetneal—auto-
oculation—at angles of mouth axillz arms and mguinal region
never on smucous susfaces Y papule  rounded excrescence
encrusted herm phenical or depressed may be cirainate In
sprssated serum forms crust of yaw spirochmtes + Y an
sensitive attamns maximum in 2z weeks  Papular form acuminate

Eulu On subsidence pigmented spots remain  sometimes
ichenoid eruptions as 1n syphilis

Tertiary Stage —Y ulceration at site of sccondary lesion may coalesce
wvolvinglegorankle  Serum W R and hahn 4 CST negative
no celtular changes  Dactyhitis common with onychia and atrophy
of nails  Foot yaws—crab yaws—very pammful subdermal on
sole of foot dermis sphtsin radiating fashion  Gangosa ulkeerous
rhino-pharyngitis of palate with destruction of nose assocated
with bone lesicns  Gound: £ y m ch sym
metnical hyperostosis of nasal bones headache  sanguino-
purulent pasal discharge  Swellngs may enlarge and obstruct
wvision  May also be diffiuss hyperostosis of superior maxifla
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Hard palate often affected  Persostitss, osteitis and epiphysitis —
Circumscribed painfal periosteal nodes on radis ulnz and tibia
Duffuse osteitts causes sabre-shaped deformuty of Jong bones

T tibna ( le Rarefymng ostetis causes
spontaneons fracture  Perostitis of clavicle noted  Juxta
articular podules —Fibrotic tumours size of small orange on
olecranon lower end of femur etc  Skin lesions —Depigmented
atches on hands feet and ankles are charactenstic  elephantoid
imbs result from scar tissue  Synovitis and gznghonegequmt.
Nerve manifestations as 1n syphilts, unknown

Immumty —After secondary stage but not permanent

Sequelz ~Aneurysm of aorta logical fest: d bed
but very doubtful

DIAGNOSIS
On climcal grounds  and demonstration of Sp perfenuss

Differential diagnosis —From syphilis always dificult Hutchinsons
notched teeth ioterstitial keratitis and nerve deainess are absent.
Y always non venereal From Bejel sometimes difficult  this 13
spread by contact and causes lesions of buccal mucosa and
produces Cranate lesions of soles of feet hyperkeratosis and
depigmentation of dorsum of hands Meningo vascular lestons
of brawmn are not uncommeon 1 children

TREATMENT
Reaction to intravenous or \; 1
etc immediate and strmking  Also brsmuth sodiwm fefrs bismuth
tartrate {sodwm hismuthyltartrate or Sobita) Combsned neo-bismuth
treatment  alternating weeklv 1njections as in syphilis Pencitlin
reported favourably especially in primary and secondary stages—large
doses 1—2 mega umts  Less efiective 1 tertiary  Procaine pemalin
supentor more slowly absorbed ipjections less frequent  Farst day
cc (12 mega umts) then one daily for six days or 2 ¢¢ twice
weelly for three weeks I te (P A:ég
n

p ow od CH
{erramycm have also proved satisfactory esperially latter when gven
intramusculasly

—I an tion of affected Mass treatment

d seg:
of natives now cammied out Nutrtion essential

PINTA (Carate) -~
ented

A spirochztal skin disease charactenized by peculiar depigm
patches
Geographical distribution —Tropical America especially along rivers
Mexico to Peru and Chie
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Atiology —Spiroch or Trep ! b & ) closely
resembles Sp pallsda found in skin and lymph glamfs Stained
by Giemsa or Fontana shows fleuible cylindncal form with pointed
ends 10-12 pin length with turns o 6-1 pwide Attempts to
cultivate it have so far failed

Clinical Features —Cruption symmetrical readily mustaken for
syphilis lesions of slow evolution with atrophy - W R and Kahn
4+ responds to ants syphihtic treatment ncubation period
7-z0 days imtial papule Hyperpigmented spots alternate with
vitiliginous depigmented patches which may become white or blue
(slaty or leaden) usually on face and extremities often over
bony promunences knuckies and malleols  Pintass contagious and
aflects all ages and both sexes usually 1n adults 15-25 associated
sath hyperkeratosis of palms of hands and soles of feet Small
patches on mucous membranes Onchogryposis or pigmentation
of nails frequent

Diagnosis -—Biopsy of skin and d. of spirochzte by scrap-
1ngs and dark ground illumination

Duffe fal i E! lly from syphilis yaws lepros:
erythrasma nngworm and pitynasis ve:g?color prosy

Ti ~—With sal P and bismuth as for syphils

CHAPTER 11T
RICKETTSIAL DISEASES
THE TYPHUS GROUP
R s R e e A

Tams 1T
‘Tyruvs Feveas

Epid mie ( nn\lhgml-\c) Nonepidemie

“ Dnuse typhs
Fles (Morloe) typhus THK typhus e ,(m scrub)
™
Rocky Mountals spotted (Frutbigaaut)
fever ete,
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I EPIDEMIC OR EXANTHEMATIC TYPHUS

Acute feser lasting 14 days terminating by enisis  pyrevwia remittent
petechial rash on fifth day

GLOGRAPHICAL DISTRIBUTION AND EPIDEMIOLOGY
World wide common in E Poland and Russia 1917-23 (over 30
million cases 3 mulkon deaths) NW TIrontier of India N Afnca
Belgian Congo” Abyssima Central and S China Manchuna Mevico
Gold Coast L Afrnica Phiippine Islands  Usually a discase of dirt and
bad samtation in autumn and winter months in conditions of over
g le to louse Bnlls discase first
descnbed in Jewish mmmigrants in New York probably mild form of
typhus or possibly relapse of ongmnal rckettsial nfection

ATIOLOGY

R prowa eky specific virus conveyed by hice &P humanus corpons
and capshs) filterable from blood plasma and blood platelets dunng
first five days Blood infective for guinea pigs and monke; In
fection conveyed by louse f=ces lated b b Inhalat;
of dried infected louse farces 15 probably capable of causing infection
Transmission —(see p 73)
Thonomics of louse —{see p 58)
Prophylaxis.—(see p 76)

PATHOLOGY

Blood dark, does not clot Towie damage to liver and kidaeys
Rash visible post mortem caused by localized necrosis of walls of
blood vessels formmng typhus nodules (collections of ymphocytes and
plasma cells i1n advent:tia) 1n vessels of slon CNS and myocardium
Areas of skin necrosis and H: m
Spleen enlarged and diffiuent Hypostatic congestion of lungs
Mesentenic glands enlarged Red marrow hyperplastic and converted
1nto yellow marrow  Little 1ncrease 1n myeloid elements

CLINICAL FEATURES

Incubation persod  4-14 dAys onset 2 days Headache npausea
delinum convulsions T 104 on 3rd day face and eyes congested
stuporose drunken expression tongue coated brown epistaxis frequent
Unne cloud of albumin 1ncrease of urea and chlondes Rash on
sth day on abdomen inner aspect of arms then chest back of trunk
face (rarely) palms of hands soles of feet pleomorphic mulberry
petechial subuticular motthng papular or roseolar somet:mes
may resemble flea or louse bites  persists 1o days fades slowly In
partially simmune population rash ‘may slight even absent In
native races detection is daficult_but axded on upper arm bv Bier s con
gestion method by tourmquet  Blood moderate leucocytos:s 12 000—
15000 mononuclear increase  Pseudopositive \W R. before cnsts

or b of h

F y P

PP
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Not seen since though simlar fever ap
peared 1 Wesgl s laborato
amongst workers who had been feed: 4
St rorkers eeding Dice {1939) and 11 E Prussia
G disteih
reaphi and epid ¥y —Probably 1dent with
y fever g d by Polish phy A before 1914
icg: ooloc cases c%xagtuus(e;d m dFranc; 1914-1018 mostly 1n winter
0 hice prevalen roup distribution ts
Hros S prev: p 100 consistent with migratory
Ztlology —Ricketissa guontana var wolhymca conveyed by lice fed
0ndtxench fever patients as mn 1 De’velopmentym lo}llxse takes
5 days
Clinical —Incubation pertod 2-3 weeks  Imtial febrile attack followed
by relapsing pyrexia Onset sudden pamn 1n back and legs
Spleen enlarged by one third No exanthem Tenderness and
pam in shins most acute and charactenstic  Sequele few and
mild  usually tachycardia Mortahity nll recovery complete

Treatment —By antibiotics as for other nckettstases
Prophylaxis —DDT as 1n typhus

IV TSUTSUGAMUSHI MITE TYPHUS

Scrub typhus acute endemic typhus 1mtral eschar at site of
bite of mute Trombscula akamushs

Geographical distribution and epidemiology —Japan Formosa Korea
Malaya Ceylon New Gumea Pescadores Philippmes Indo-China
Hong Kong Siam Bombay O Men more 1
affected than women especially labourers cane cutters and workers
on palm plantations i Malaya particularly after floods and rainy
season In Formosa Apnl-November In Japan winter scrub
typhus known as  Shichuto Fever

Aol Richelt 2o 1ss) develops i lcp
b?ciyla or micralmmb:dmm—lar\val stage of mute {Trombcula
akamushi—in Sumatra T deliensss and ? T hrsts) Infection con
veyed in bite through salwvary glands Wnter scrub typhus m
Japan spread by T seutellarss

Reservoir host —Wild rats local vaneties found infected with R

falis and mite 1S p on them trans
mtted to guinea pigs and rabbuts by intra-ocular 1noculation

Tr. fon ~—Trombidnd Ivet mutes—burrow under skin (har
vest bugs) Adult trombicula 1n soil of infected fields og9mm
four parsal |

byo 5mm paie orred with Tudimentary eyes
leﬁs gnterxorli:anrg:a:t two pairs of suckers on ventral surface
a leptols { ) o4 by o25 mm
resembles harvest mite i appearance has three pams of legs
{hexapod) covered with mnute plumose hairs of T
akamusks bnght vermulion of T deliensss pale ochre  These
smites do not suck blood but on attaching themselves to the skin
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mject a proteolytic ferment The skin of the host hecomes

dened and & tube | is formed m which the mite
lics and where 1t continues to 1mbibe flud until it 13 replete It
1 the reaction to this digestive flmd which causes the bite
to 1tch

Pathology —Lesion at site of bite coagulation necrosis other lesions
resemble those of I e‘cTt that widespread thrombotic lesions
of peripheral blood vessels do mot occur  Histologically chiefl
change is perivascular infil ntima 1: ked

Clinfea) —Bite of tute at first not noted larve easly seen by magnt
fying glass with heads and bodies 1 shan  Incubation period
4-10 days malaise frontal and temporal headache then pan
and tenderness in lymphatic plands of gromn axilla and neck
Eschar 2-4 mm_ surrounded by red areola some lymphangitis
T 04105 F C wnjected Spl 1y
Rash  6th-7th day dark red papules on forearms legs truak—
roseolar on face less propounced on upper arms thighs neck
and palate more pronounced than 1n I Delinum deafness
Prmary ulcer heals 1n second week temperature falls by cnsis
or lysis on 14th dago Complications and sequelz asin1 pregoant
women usuvally abort Mortality 2zo0-30 per cent in Japan
1n Sumatra 15 per cent N B —Uninfected rute bstes may give
nse to umitation at site and muld constitutional phenomena

Diagnosis —As 1m I Weil Felix reaction OXK (Kingsbury stramn)
Intradenmal test with O\K also emlpluvcd Initial necrotic ulcer
and lymphad from other forms
of typhus measles and dengue

‘Treatment —Site of bite cautenzed or excised

Prophylaxis —\ite proof swting for workers 1n nfected fields mute
bites treated with lut; 1phud
of caltim) smeanng clothes and exposed parts with dngutyl
phthalate proved most successful in Burmese war In Malava
chlaromycetin farrly efficient prophylactic 4 gm weekly for
a penod of 4 to 6 weeks after volunteers had been ed
for 6 days i hyperendemic areas of scrub typhus (Smadel)
Aenal phy used for and of
areas of jungle 1n which scrub typhus constitutes a hazard
Reudual insecticides especially aldrin and dieldnn effective 1n
Malaya m controlling the trombiculid vectors of scrub typhus

V TICK TYPHUS—ROCKY MOUNTAIN
SPOTTED FEVER
A typhus fever supervemng on the bite of ticks Dermacentor andersons

and D tanabhsm USA
G i

and -0 thought to be
confined to Western States—Idabo \yomng Utah “ow
twa forms known  Eastern and Western' latier more severe
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Amblyomma small omate, with eyes widely distributed on lizards
and birds  has three hosts of same speces  Rhiprcephalus
appendiculatus dog tick of S Afnca resembles 2 sanguneus
Hoophslus decoloratus catile tick not ornate eyes present
Hamaphysahs lacks not ormate eyes ab est In adult and
larval stages on carnnora especially dogs

Small larval ticks chmb on grass and attach themselves to man and

ammals especially on veld not found on horses of domestic ammals

Rick found in Mal tubules of ticks  Emulsion produces

disease 1n gwinea pigs and slght Nesll Mooser reation  Dag probably

reservoir of mfection for man

Clinieal ~Two forms described (1) mmld or abortve (2) fully de
veloped In first pnmary sore ademtis and lymphangits at
site of bite  Insecond iraddition fever for ten days with head
ache, stiff neck conjunctivitis  Petechual rash on 3th day

Diagnosis —By Weil Felixreaction {not clear eut) O\ Kagglutinated
1z Wigher titre than OX19 Virus does not immumize agamnst

or
Treatmept—{Sec p 74}
5 American tick typhus, common m bBrafo resembles  Fidvre

prmary eschar lymphangitts and ademtis mortality 8o per cent
Wel Felix not clearpcut agglutination with OX19 OX2 OXK
Natural reservorrs  opossum domestic and wild dog and agouts
Tndian form —Sporadic mild form of typhus in N W Frontrer of India,
from Lucknow aad Simla Hills  Tick vector unknown at present

VIII Q TEVER (Q=Query)

Noted since 1935 m Queensland Due to Comella (Ricketfsia)
burnets now recognized to be wdentical with R diaporica wndespread
1 VWest USA and these carried by tick Dermacentor andersons
Recently i _ovtbreaks m Greece Tuthey Italy Switzerland wg:nla

of Central Europe England increasingly common m USA
now shown to be exanthemtc form of Q fever

olese Red Fever
i i bution and epids land agd USA
No relatiopship to season most cases 1o meat workers and daiy
farmers
di hol 1 effects on

Ztlology —C burnetr p 1c
mﬁkeys mce and guwmmea gs  In mice enlarged hver and
spleen  large number of nckettsiz in intracytoplasmic CD]OEI;:

and
x host m Queensland ban%cmt {Is :Fd:i‘;:

of a
chick embrye  Reservor
g e ashsato ) luch nckettsie occur a3
man by tick Heaemaphysalis humerosa 1o wlucl
natura}; mfection ?n}U S A Coxsella burnets var amm:anln [d:z
porica) has been 1solated from ticks—Ormithodorus IuniaI a ozc a
D andersoms alo from spleen of infected merions 1 ?; o
(M shaws) Present 1n pulmonary cases i sputum 22
be conveyed to mice and gwnea pigs,
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Disease 1s very infectious in Lutope and U S A and 1s there probably
comveyed by dust mot by droplet Milk from cattle and goats
may also convey infection  No evidence of any association with
ticks 1n many arers ‘Widespread 1n sheep goats cattle and
bufaloes  Isolated from tick Hyalomma dromedaris on Sudanese
bulls in Egypt also from fxces of sheep and from amniotic and
allantoic finds of these animals in N Caroliny and from tick
Ixodes polocyclus i Queensland In N Afnca associated wnder
natural conditions with wild rabbits and tick Ormithodorus
ervaticus found mfected

Climca! —Onset acute sudden  Pyrexia  defervescence 6th—oth day
sometimes 4th week No rash or splenomegaly Persistent
b h i e y In USA and Europe
associated with pneumonitis  Mildillness  po fatalities

Sera of ammals 1y infected with A and A
strains agglotinate € burmett  No cross immumity with V
Rickettsia present 1n human blood duning fever and in unne in
later stages

Disgnosis —Complement fixation test most reliable Also made by
1solation of orgamsm ip mice and guinea pigs  Radiographs of
lungs show evanescent diffuse opacities in central portion over
hilum  Difficult to distinguish from appearances of atypical
poeumomia  Pulmonary signs appear chmeally 1n about so per
ceat of cases

Treatment.—{Sec p 74}

Ix RICKETTSIALPOX

Described 1n New York 10 1946—pox like rash prommnent feature
and orgamsm 1s R akart transmitted by mouse mite Allodermanyssus
sanguineus  No positive Weil Felix reaction but complement fixation
testis ‘t’ﬂ“ble apparently a mild disease no mortahty chloromycelin
18 curative

BARTONELLOSIS

and each other morphologically
Oroya Ferer and Verruga Peruana are chinical mamfestations of the
same disease

(A) OROYA FEVER (CARRION S DISEASE)
Acnte specific fever in Andes
di and epl —Latitude g-16 §

elevation 3000 to 10000 ft Yern Chile Bolivia Colombia

Hot ravines attacks travellers engineers etc
Atfology —Rod Like bodies 1n rbe and endothelial cells of lymphatic
glands  Bartonela  bacvllsf Thederss pana—
puoplasroa—also Bart camss of dog Rod-shaped baallary
organism 2 by 0 5 i with rounded and V shaped forms stained

4
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Cultlvation ~Glycenn agar, 1 broth i hick
- 18 dispessed” forms Stafactite growth :o spa?tgs“sr o eocomt o
N Al Lab animal e .
15 shv;:av cedi;ma rou;d Kma,s E dy K‘_, Ladendts
eMorthagic effusions and death 1t 24 hours B
ocolation die on 3rd or gth days Spletm maltary imﬁ:‘m
plagne bacith 4 ~bacills also 1 blood

RAT PLAGUE

In eprdemics of human plague (esp dudonsc) rat 15 tmportant startn,
pont and spread Prinoipal specses  Roltus d:mmapnu.r {grey Na%
wepan) and R raftus (black rat)  mouse bandicoot rat (Nesohs)
and musk rat play mumor part Real reservorr of plague infection
25 a wild rodent 1’ Central Indiz—Tatera tndica—which has deep and
extensive burrows  When 1t comes mto contact with the black rat
the mfection 15 Eassed of to 1t by the fleas which mfest it In India
R decumanus first then R galtus attacked then man  Seasonal
Pprevalence in rats depends on abundapce of fleas  Immumity graduall

b; In plague epid other

q Tat
are aflected  dogs mmmuge
Rats ~R decumanus (norvegizus) (sewer rat)  blunt nose short ears
fine har op remp tal shorter than body Dorumant m W
Europe less so m tropics Not closely assoctated with man
burrows under houses i sewery ete
R rattus {stup rat] black m Europe brown i tropies ponted
no.e large ears cover eyes when folded coarse hairs on sump,
tail longer than body cltmber arboreal, inhabits roofs thatch
Donunant and domestic 1 tropicy, 1n close contact wath

R;Ie of flea —Plagne not communicable by contact Conveyed l;]
vat flea of tropics (Aenopsylla cheoprs and to lesser extent
astia) dog and cat fleas (CrenocepAalus cams € fehs) Human
flea {Pulex trritans) 18 unmmportant but occasionally may carry

Jague direct from man to man without atervention of rat.
fn temperate chmates fleas are most pumercus I summer
heuce bubonic plague 1s disease of summer and antumn  In
tropics temperature above 85° F 15 unfavourable i dry

Trapsmission ~In rodent plague bacub in blood fakes up by flea
(1) pass through gut pvxab!e i fzees {2} regurgitation—-more
impartant. Baedl shelter in praventriculos waltiply and form
solid plug of baculli so that the flea cannot swallow When g;:sd%
flea regurgitates bacilly 1ato wound and Dites frequently { e
fleas ) dne to raultiplication of organisms 1n ‘blood ciot i pecaliar
type of proventnenius and

(Syphonaplera) —Wingless  blood sucking 1nsects  eyes

Fleasange;l;;z m{’xch iedncedg some have combs on bead am

batch 1o summer in 3-4 days White bauy larve jider

E
dgsgts fesd on débns and fxces of adults  Fully growa
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cocoon pupates Resting larval stage in which 1t can remain
dormant for months also resting stage in adults Xemopsylls
cheopts urres higher temperature to develop than other fleas
iktre{ormmmd 1 heated buildings 1 Ingland Amenca and
Russia  Feeds every 1o days  In temperate chmates hibernates
1 adult stage thereby may remamn plague infected through
winter as in rodent flea plague of Siberia ~ Antepygidial bristle on
short pedestal Ninth stermite has appearance of a club  In
female tail  of receptaculum seminis 1s longer than in other

8] e
X x;?r:m very similar  Male mnth stermite nibbon Iike  In female
head of receptaculum semims much wider than  tail  Cas
carry plague  but not so effectnely as 3 cheopus
Numerous wild rodent fleas capable of transmitting plague  such
are Oropsylia silanhers of the gant marmot In S Africa
numerous rodents such as the stnped and multimammate mouse
have their own species of flea as do the gerhilles 1n California
the ground squirrels harbour Ceratophy Hus acutus and !l
anomalus

Flea prophylaxis —Floors of house washed with solution of naphthalene

benzene or emulsion of soap and petroleum diluted with water
1 20 made from soft soap and petroleum 3 pts of soap melted
by heat in 15 pts of water yo-yoo parts of ol added while hot
shaluing and stiming DDT spray specially adapted to flea
destruction

Cats and dogs i1n houses should be washed with carbelic soap or
strong lather of jelll  or powdered witl h or
dusted with pyrethrum ang DDT

For imtation of flea bites apply 1 20 carbolic acid

Cheopis fndex —Standard adopted by samtanans=number of fleas
er rat than 1 indicates rat plague will not easily spread
above 1 danper increases over 5 dangerous seasomal variations
amportant reneral average pet annum computed s¢ number
of fieas collected divided by number of rats

prop

SELVATIC PLAGUE

Preumomc plague 1n Mongolia and Siberna associated with giant
marmot (Arctomys bobac) and sushiks (Cufellus) which hibernate 1n
deep burrows and hatbour P pestis  Inlled for skins P pestss con
veyed by fleas or by aspiration {dropletinfection) InCaucasus pouched
marmot (Spermophilus gutiatus)” 1n Transbaikalia § stersmanms
and § daurieus  also jerboas and gerbilles In Californa ground
squurels also tree squirrels marmots and praine dogs  In S Afnican
high veld gerbilles ground squurels and multtmammate mouse In
lower bush striped mouse and soringhaas In Senegal, a shrew
{Crocsdura stamffin)  On Gold Coast giant rat  Kenva feld rat
In § Amenca and Argentine cavies such as Microcavia australis
and Galea mustelosdes a5 well as other rodents suffer from plague
epizodtics
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spraymg for fleas most efficacious measnre introduced 1
form and i dusts  For larva 5 per cent spmygxmdmgmhq;g
sq foot applied to foor aud 3 feet up walls
In gylvatic plague Califorma trappilg and potsomsg (posoned
grain) of mfected squirrels  In S Afnca gassing gerbille burrows
Personal prophylaxis —Isolation of plague cases and contacts  Mushn
masks with goggles rubber gloves and cotton umform Thers
15 great danger to d; a) ts 1 plague
Prophylactic 4 lation ——Haffkme s prophyl. s1x weeks o
cufture of £ pestis at 30° C (86° F ) kiled Sy heat 4 o 5 per cmxg
carbohc acid 4 cc {649 mn} Injection causes considerable
reaction but gives protection for 20 months
Otten s avirulent hving P pesiss njected  Gives munimal reaction
Used on large scale m Java  stmular stran 1n Madagasear

Results favourable
MELIOIDOSIS
A glanders ke disease of rodents due to Pletfferella whitniors (also
known as Mall; domalles) ) T8 man )
tularema
G bical distnbatl d demology ~Limited to Burma

an

Malaya Singapore Saigon Guam Ceylon possibly Uganda also
found 1 Berlin  Beggars rag pickers and drug addicts tn Rangoon
Swigapore and In dovels 1 Berln

Atiology ~~Pferfferella whimors resembles B malles  small baclius
same size and shape stamed by Leshman oa culture [(also
lke B malles} bquifies gelatin  Acate orchitis on mtrapentoneal
wyection of guinea pig { Strauss reaction )  Laboratory ammals
easily infected Charactenstic discharge from nose and eyes
P whitmors 1n unne and feces

Reservoir hosts —Rat cat dog horse  (Iatranasal safectton )

Pathology —Lesions vary consderably  Usually small pulmonary

mlt X Nodules i bLver

resembling portal pyzmia. P whitmors 1 blood unne fmces
Cutaneous pustules

Clinjcaf features —

{A) Acute —Acute diarthea and collapse, resembhing eho'ers
VUsvally lgh remuttent pyrexsa Definom and mama Pul
rtrorary destons resexrbig T8

(B) Chromc —Lesions confined to skm and subcutaneous tissues
Ymitsal sign may be parotitts  commonn merphia addicts

Dk 15 ~~By 150X of P uk from nrme fxces and blood
also from CSF  Serum aggintination + I 2 500-1 30008
Differentiation from B malles patients with P whitmons give +
test to mallesn while horses with melioidos:s give negatve Central
nfiltration with shght to ext mehod
osi reaction by subcutancous injection of mallein May be
difficult to distmgmsh from achromogeme forms of Ps p,ouyaned
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Differentia) disgnosis —From glanders tuberculosis malana typhoid
plague cholera and hiver abscess

Treatment —Most die in 10 days  Chronic cases are 11l for 3 months
or longer Chloromycetin now said to be specific

TULARAMIA

An infections discase of rodents caused by Brucella tularensss
transmitted to man by biting flies resembling plague

GEOGRAPHICAL DISTRIBUTION AND EFIDEMIOLOGY

Ongmally discovered in ground squitrels 1n California and now
widely spréad 1n USA  Scandinavia Germany Austna Russia and
gapan Mostly 1 butchers handlers of skins™ trappers and hunters
n USA and Russua prevalent June to August 1n Scandinavia
July to October

ZATIOLOGY
Br tdarensis  small o 3-0 7 p Gram negative stains best with
Giemsa  Cultures on serum gh ystine agar best obtaned by
noculation of mice and guinea pigs Occurs 1 enormous masses in
spleen  Ongmally classed as Pasteurella now allied to Brucella gmutp
cross agglutmation with Br melifensss and abortus  Pathogenic for
most laboratory animals and squirrels

Transmission —By gad fy (Chrysops discalss see p 227) 1 Western
USA also by stable fly {Stomoxys calcttrans) bed bug sqmrrel
flea rabbit and mouse lce ticks (Dermacenfor andersoms
tariabilss and the rabbit tick) In Sweden by mosquito {A#des
cwnereus)

Reservoir hosts —Natural imfection 1z wild rodents In US.A
cotton tail jack and snowshoe rabbits ground squirre! meadow
mouse possibly beaver also grouse quail and horned owl
In Europe and Asia hare rabbit muskrat water rat field vole
In Norway the lemming (lemming fever)

PATHOLOGY
Rarely fatal in man Human pathology Inoculated
gwnea pigs  appearances rather resemble plague Spleen  diffusely
enlarged necrotic foc1 with Br fularensss stained by Twort a light green
and neutral red

CLINICAL FEATURES
Incubation period 3~-10 days
1 Local —Papule at site of inoculation with secondary 1 bhangitis
May be smitial ulcer nodules in lymphatics ma resey:gle sg:)m-
trichos:s and may suppurate Lympgademus o{ gron and axilla
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spraymg for fleas most efficacious measure introduce
form and m dusts  Por larva 5 per cent Spmy—xoodnllgnrq;g
59 foot applied to floor and 3 feet up walls
In sylvatic plague Cahf trapping and p g
grawn) of infected squirrels  In S Africa gassing gerbille burrows
Personal prophylaxis —TIsolation of plague cases and contacts Musho
ks with goggles rubber gloves and cotton umform The e
15 great danger to attend and ts 1 p plague
Prophylactic {noculation —Haffkines prophylactic six weeks old
culture of P pe fis at 30° C (86 F ) kulled by heat # o 5 per cent
catbolie acid 4 cc {649 mn) Injection causes considerable
reaction but gives protection for 20 months
Otten s avirulent Iiving P pestss injected  Gives muumal reachion
Used on large scale m Jave sumlar Stram 1 Madagascar
Results favourable

MELIOIDOSIS
A glanders like disease of rodents due to Pfesfferella whitmors (also
known as Mall pseud led) ~ tal in man )
tularzmia
Geographcal distribution apd epidenuology —Limited to Burma
Malaya Singapore Saigon Guam Ceylon possibly Uganda also
found 1z Beshn  Beggars rag pickers and drug addicts m Rangoon
Singapore and in hovels 1n Berkm
Atiology —Pfesffereila whitmors tesembles B malles  small baalfus
same size and shape staned by Leishman on culture (also
hke B maller) hquifies gelatin  Acute orchitis on intrapentoneal
wmjection of guinea pig ( Strauss reaction } Laboratory anmals
easily infected Charactenstic discharge from nose and eye
P whitmort 1n unne and feces
Reservoir hosts —Rat cat dog horse (Intrapasal infection }
Pathology ~Le.ons vary conuderably — Usually small pulmonary
1 1

abscesses r miliary Nodules m liver
P whitmors 1 blood urme fzces

0 4

resembling portal mia
Cutaneous p}:xstulal)ya3
Clinical features —

(A) Acute —Acute drartheea and collapse resembling  cholera
Usually bigh remuttent pyrexia Delnum asd mama Pal
monary lestons re embling T B

{B) Chronse —Lewions confined to sk and subcutaneous tissues
Tmtial ;ign may be parolatis  common ;A morphua addicts

Diagnosis —By 1solation of P whtimors from urine fzces and blood
also from CSF  Serwm agglutmation 4 1 2 500-X 3000
Dufferentiation from B malles patients with P whitmons give +
test to mallesn while horses with mehoidosis give negative Cenugl
1nfiltration with shight tendency to n;elxmb A
ost. reaction by subcutancous mjection of mallen May
difficult to distingwish from achromogenic forms of Ps pyocyanes
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Differential dlagnosis —From glanders tuberculosis malana typhotd
plague cholera and liver abscess

Treatment —\ost die tn 10 days  Chromic cases arell for § monthy
or lopger  Chloromycetin now said to be specific

TULARAMIA

An infectiony discase of rodents caused by Brucella tularensss
transmitted to man by biting flies resembling plague

GEOGRAPHICAL DISTRIBUTION AND EPIDEMIOLOGY

Ongmally discovered 1n ground sgmrrels in Cahformia and sow
widely spread 1n US A Scandinavia Germany Austna Russia and
Japan  Mostly 1n butchers handlers of skins trappers and hunters
In USA and Russia prevalent June to August 1n Scandmmavia
July to October

ATIOLOGY
Br tularensis  small o 3-o 7 ¢ Gram negative stains best with
Giemsa  Cultures on serum glucose-cystine agar best obtamned by
noculation of mice and gumnea prgs  Occurs In enormous masses 10
spleen Ongmally classed as Pasteurells now alhed to Brucella group
cross agglutination with Br melitensis and aborfus Pathogenic for
mest laboratory ammals and squirrels

‘Transmussion ~—By gad fly (Chrysops discalss see p 227) in Western
USA also by stable fly {Stomoxys calestrans) bed bug squirrel
flea rabit and mouse lice ticks {Dermacentor andersomy D
mnabdl)s and the rabbit tick) In Sweden by mosquito {4#des
evnerpus]

Resertoir  hosts —Natural infection 1m wild rodents In USA
cotton tail jack and snowshoe rabbits ground squirrel meadow
mouse possibly beaver also grouse quail and hormed owl
In Europe and Asia hare rabbit muskrat water rat field vole
In Norway the lemming {lemming fever)

PATHOLOGY
Rarely fatal iz man  Human pathology unknown Inoculated
gwioea pigs  appearances rather resemble plague Spleen  diffusely

enlarged necrotic foct wath Br sularensss ed
entarged Deorol ns1s stamned by Twort s light green

CLINICAL FEATURES
Incubation peniod 1-10 davs
1 Local —Papule at site of snoculation with secondary lymphangitis
May be smtial ulcer nodules 1n lymphatics ma resz::gle ;gc‘,m.
tnchosis and may suppurate  Lymphademtis of grom and axita
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. CLINICAL FEATURES
ncubation penod uncertain  may be 6 days but may remain latent
for months Imhal stage lassitude headache bou); pasns p:si
ocular pain on lateral movement pain m temporo-mandibular foint
sometimes diarrheea  Whute fur on dorsum of tongue congested
%harynx anoreua  epigastnc tenderness  Pulmonary congestion
elirium lly  usually Pyrewia tem
peratore nses midday and aiter (2-4 pm.) Profuse sweats then
enlargement of hiver and spleen  Primary span of fever from 3 weeks to
3 months Intense lumbar pain  Fleeting rheumatic pains 1a joints and
fastie  skn hot and tender no effusion  Pressure pornts especsally
panful~sacro-thac jomnt heels wings of scapul®  supra orbital
and 1ntercostal neuralgia  Orchutis and epistaxis eccastonally  Blood
changes few  1n pro} cases shght dary anemia  usually
shight reduction i leucocytes (o 400} with nise of lymphocytes and
of polymorph
Gradual defervescence with imp of syrop
by another febnle bout and so on_ Undulating fever with ladder Like
nises to 103 or 104° F (39 5-40° C)  Relapses recur for 3-9 months
occaswonally last a year or longer {average 4 months)
Confinued type —~High remuttent pyrexia without sweais or jomi
paws rare
Intermittent type —Marked daily excursions not uncommon  Some
times mild ngors may resemble sepsts tuberculosis eado-
carditis Al degrees of seventy ambulant muld acute mabg
nant intermuttent
Mabgnant type —~Hyperpyrexiz and toxemia Deathafter one month s
duration reported from Sudan
Meningeal type —Rare increased pressure of CS F
Rarer types —Hydrarthrosss of one or more jomts without general
disturbance occasionally
Surgical —Localized deep abscess on chest wall or elsewhere  Chrome
“rgcsteom} elitis of tibia rare  (Br melilensis 1solated from pus)

mplications and sequelx —E: tion, anzmia
< gams peciall qm liac jomnt O atly chrone arthritis
sciatica mastifts parotiis ovaman pan dysmenortheea ameao-
‘Abortion m pregnant

rrheea {usually) sometimes menorrhagia

women  Intermuttent hemorrhages from urethra (mfammation

of seminal vesicles) Infection of feetus recorded —Gastme and

iptestipal hemorrhage may cause death also hyperpyrexia
d: i or

P

DIAGNOSIS

Character of fever and general symptoms (etood
Blood culfure cc blood well dilated 1 mutrient broth
clot pre!e;.;gle) 1ncubated for 5 days  occasionally positive gn
231d day  postave throughout course of fewer  Also obtained by
splemic puncture
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Urlne culture —From =econd week 5 cc of unne (midstream or
catheter)  Strict aseptic precautions necessary

Agglutination —Serum heated to 56° C (132 8 T} for half an hour
(non speaific Zone of p (zone of no
reaction m low dxlutmnsﬁ sometimes

Macroscople test (better) dense emnlsxon o{ orgamsm snow flake
agglutination rockmg shde test p {St

1 50
shot’xld not be regarded as diagnostic lusmg titre of aggluhnatmn
‘more important than absolute titre
Intradermal melitene ” reaction—o 2 c¢ of lalled broth culture of
Br wmeltensis (500000 orgamsms} injected sntradermally
cedematous hyperemic zone (4—6 cm ) with outrunners visible for
sexeral days {+ 1n 6 hours) Control test with broth and other
orgamsms advisable VWeak positive reactions merely indicate
sensitization not necessanly mfection
N B —Should not be repeated as abscess or shin gangrene may ensue
Animal G pIg ery
Differential diagnosis —Lspecially from typhoid by character of fever
rapid pulse sweats absence of rash “From tuberculosis empyema
chronic malana relapsiog fever endocarditis liver abscess

Mortality —2-6 per cent  malignant type 10 per cent Continued
temperature 104 F (40 C) unfavourable

TREATMENT
General nursing in blanket Liberal diet Hydrotherapy continuous
sponging with tepld water Frequent changing of bed clothes
A and other antibiohics cause
de(encscence of fever and 1 many cases a cure  Alternation of
two former advisable m resistant cases A total dauly dosage of
3 mgm per kg (about o z gm) 6 hourly 1s well tolerated Large
amounts may have to be given up to a total of 36 gm
l’rophylnls.——!n endemic areas milk to be avoided unless stenbized
by boiling also sheep s and goat s milk cheese  Destroy infected
goau Br mehensss cultivated from blood or mulk  Lacto-
rl;amon dilute goat s milk 1 200 mux with dense emulsion of
4

—3 of 500-2000 mullion killed

organisms

B —ABORTUS TYPE
Milder disease on the whole Bacsllus abortus (B:
since 1918 as closely related to Br melstensss (Bang) recoguized
GEOGRAPHICAL DISTRIBUTION AND EPIDEMIOLOGY

World wide  England Denmark Sweden Germany Holland
Switzerland Austna PoLmd Palestine S Africa Rhodesia Austraha



96 SYNOPSIS OF TROPICAL MEDICINE

New Zealand USA (app N despread there iy 1

gi’xgug:z))h %om eied 10 cows mulk  sporadic but common 1 cow
erds vetertnary surgeons farmers Pore

houses meat packers Chicago and S France e typem shanghte

ZTIOLOGY
By abortus from blood unne and fzces of patients closely allied to
Br melstensss
Vaneties (a) Br abortus bovis—cow from 6 3 per cent of cows

m!
{b) Br ab;w!us Suss—~pig 1 pig carcases :n USA and
nglans

{c) Br abortus equi-—2 horse
Differentiation —Br adortues httle farger than Br meltensis pleo-
Emrphxc Grows best under 10 per comt  carbon diowsde lemsvon
Q! for this d on 1 On potato stopes
a.\ka.lme_ reaction gives creamy yellow growth {Br melitensts and
B h or bi

4 }
Reaction fo dyes —Br aborfus botss intubited by thionn
Br abortus suis basie fuchsin methyl
wviolet pyroma.
Br mehlensss grows in presence of all four dyes
H,S production from protemns or ammno-acids grown on Stafiseth s
liver infusion agar at pH 6 6  Blackeming of lead acetate paper

shows presence of free lead

Carbon Inhsbilson of Gronth
droxsde H,S by baswe
requirement  production  Thsonsn Juchsin
Br melitensss - - - -
By abortus bovss + + Inhibition -
Br obortus suss -~ e -~ Intsbition

Culture ~Trom milk by cultural method seeded with liver extract
peptone agar with 1 10 000 gentran violet m Jo per tent CO,
ph or by o5¢ce mto guinea
mg killed after 3-4 weeks  Enlargement of spleen 104 and
lumbar glands contain orgamsms  tubercle like focr  Culture from
blood or spleen 1n man comparatively easy  more difficult from
urine and feces
By bowss in cattle Jnflammation of utenne mucosa and vaginal dis-
charges Lymphatic spread 1n udder and teats and 1z lymphatic
glands Also infects gemital passages of bull Ocenrs i eprdemic
formm  later chromc and endermec Pregnant cow infected
abortion B~10 days later 1n chronic type 5~7 months

PATHOLOGY
Same as 10 By mzhlum's fever as fa|r as 18 ‘know:“ Dz;cf;ﬂ::g’y

of spleen R N¢
Memngo enceghahhs ::ih greyish white tubercles in By suss nfections
mUSA
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DIAGNOSIS
Culllnﬁnn of Br abortus from mulk and inoculation into guinea pig
{ abortoscops ) 1 10000 dilution with

whole blood
Intradermal test { abortin reaction ) infiltration and cedema used
vetenimarians  Diagnosis in man as for melitensis type
Agglutination reaction in low dilutions 1 10~ 8o not diagnostic
(2 dne to absorption of agglutining 1n cow s mil
Blood culture —Precautions as above for Br melitensis  Blood shows
shight leucopenia relative lymphocytoms

CLINICAL FEATURES

Same &s1n Br melstensis type usually milder Short symgtomlcs!

fevers common May becom: chrome

mtecucns pamculaxly severe Sn types —(1) Mild (2) CLusu:al
1 c (5) Arthritic (6) Catarrhal

anndice type Spleen usually nnt enlarged Sometimes orchitis and

}ymphudenms are sole features }{;rmon'hages i severe forms

leed
mg of gum: purpun jaundice Loca.hzcd bmu!lusns abscesses
in muscles osteitss of meta

tarsals rare l!emngwncephahtxs reported m USA Mild cases
with temperature 99~100 F (37 5-38 C) headache the only

svmptom
TREATMENT

Aurecomycin and other antibiotics effective as 1 Br melitensis by
same method and same dosage Also favourable results reported 1n
Br suis nfections Some sh‘ams of Br aba!:lus are sensitive to

£

s Rhodma anrrypol has been given intravenously n combmatwn
with above

Prophylaxis —In dairy herds  detection of sick amimals and carners

Control of all muik supply y but p y
Only solution 13 of mlk mins at
140-150 T (6063 C) Pmblem more dnfﬁcult mn meat packers
Krop not yet

BACILLARY DYSENTERIES

Acute epidemic diseases 1nfection of mucosa of large intestine
by speaific dysentery bacilli  Often attended by high mortality

GEOGRAPHICAL DISTRIBUTION AND EPIDEMIOLOGY
Waorld wide not confined to tropics but generally mare severe there
n types found in Lurope England and USA  In tropics
in crowded prison camps barracks schools
bazaars and workers on tea and rubber plantations  Nearly always
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New Zealaud USA (app y widespread there Iy
Machigan) Cooveyed tn covs mlk sporadic but common 1o ::m:r
men shepherds vetennary surgeons farmers Porcine typen slaughter
houses meat packers Chicago and S France
£ETIOLOGY
Br abortus from blood urine and faces of patients closely allied to

Br mehizasis
Vaneties (a) Br abortus bovis—cow from 63 per cent. of cows

mi
{b) Br_abortus suss—pig 1n pig carcases ;o USA and
ngland

(c} Br abortus equs—? horse
Differentiation —Br obortus little larger than Br mebtensss pleo-

morphic  Grows best under 10 per cent carbon dioxide lenston
for this d h on subculture  On potato slopes

elkaline reaction gives creamy yellow growth (Br smelstensis and
paramelitensss browmsh or blackish)
Reaction to dyes ~Br abortus borrs inhubited by thiomn

By abortus suss basic fuchsin methy)

wiolet pyrommn,

Br mehtensts grows m presence of all four dyes
H,S production from protemns or amino-actds grown on Staff eths
hver infusion agar at pH 6 6 Blackemng of lead acetate paper

shows presence of free lead

Carbon Inhibation of Growth
dioxsde H,S$ by basse
veqirrement  production Thionin Juckssn
Br mebstensss - - - -
By abortus bouss o+ + Inhabrtion -
Br abortus stns - + 4 - Tahibiton
er extract

Culture —Trom milk by cultural method seeded with hv
peptone agar with ¥ 10 000 gentian violet 1 to per cent CO,
or by 1z} 05 cc sub 1nto guinea
1g Killed after 3-¢ weeks Enlargement of spleen  ingmnal and
Exmbar glands contain orgamsms  tubercle Like focr  Calture from
blood or spleen 1a man comparatively easy more difficalt from
unne and feces
Br bovss 1o cattle  ¥nflammation of uterme mucosa and vaginal dis
charges Lymphatic spread 1n udder and teats and in lymphatic
lands  Also infects gemtal passages of bull Occurs in 'P‘degf
orm later chromc and endemuc Pregnant cow rofech
abortion 8-10 days later 1n chronic type 5-7 months

PATHOLOGY - Oecastonally
2L far as 1 known t
Same as in lfe’n ma g’zym‘: fover as 'rhyperphma of Iymiph glands

of
Menmgwntghahhs Witk greyish white tubercles m Br suss nfections
mUSA
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DIAGNOSIS
Cultivation of Br abortus from milk and inoculation into gminea pig
¢ pl ( } t 10000 dilution with

whote blood

Intradermal test { abortin reaction ) infiltration and cedema  used
by veterinanans  Diagnosis in man as for melitensis type

Agglutination reaction in low diutions 1 fo-t 8o mnot diagnostic
(2 due to absorption of agglutinins in cow 8 milk)

Dlood :\ﬂinn —Precantions 2s above {or By melitensss  Blood shaws
shight P relative lymphocytonis

CLINICAL FEATURES
Same as1n Br mehifensis type  usually milder Short symptomless
fevers common May become chronic  "Lal
1nfections. parm:ulaﬂy severe Slx types ~{1) Mild (2) C]assxcal
G A (4) Gemtal-orchitic (s) Arthritic (6) Catarrhal
jaundice type Spleen usually not enlarged  Sometimes orchitis and
lymphadenitis are sole features Hwxmorrhages in severe forms

bleed
mg of gums purpura ]aum:hoe Localized  brucellosss abscesses
in muscles osteitis of meta

tarsals rare Memngu—cncephahhs reported In USA Mild cases
with temperature g9-too F (37 5-38 C) headache the only

symptom
TREATMENT

Aureomycin and other antibiotics effective as 1n Br meltensis by
same method and same dosage Also favourable results reported
Br suis m(cctmns Some st‘rams of Br abortus are semsitive ta

wt]
s Rhodcm. antrypol has becn given iatravenously in wmbmahon
with above
Prophylaxis —In dairy herds  detection of s\ck amma!s and carriers
Control of all milk supply y
Only solution 18 untversal r‘asteunwuon of xmlk‘-_;u mies at
140-150 T (6063 C} Problem more difficult 1n meat packers
Prophy not yet

BACILLARY DYSENTERIES

Acote epiderme diseases nfection of mucosa of large intestine
by specific dysentery bacilli  Often attended by high mortality

GEOGRAPHICAL DISTRIBUTION AND EPIDEMIOLOGY
World wide not confined to tropics but generall: thi
Certain types found 1n Europ;“pEnghndgand S!_!:\Q“ slexegoplge

10 crowded prison camps barracks schools
bazaars and workers on tea and nxbber plantations  Nearly always
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n tropics  Ferments lactose saccharose and glucose  Agglutinated
by specsfic serum  Colomes crenated  with lactose media  red central

pont
PATHOLOGY
Inflammation and toxic necrosis of mucosa of large intestine {co-
agulation necrosis) Usually most intense in rectum and migmoid
but lower third of ileum also affected Gut contracted to narrow
ngid tube  mucons membrane olive green brown or black and bile
stained Often irregular 1n distnbution alternating with areas of
normal mucosa  Lymphoid pentonitis often  Towc damage to liver
&nd other organs  Toxazmic nephntis  In chronic form ulceration of
mucous membrane sinuous submucous tracks in rugose mucosa
tesembling  cobble stones  Submucous retention cysts Granula
tion tissue formation leading to partial or gencralized stenosts
A pl d-cell infiltra
tion ip of Y plasma cells apt in
sections to be mustaken for Entamaba hsstolytsca

CLINICAL FEATURES
Incubation period 1-7 days Onset msidious or sudden all
3 of seventy Mam symp to of
large intestine  colic tenesmus blood stamned mucous feces Usually
pyrexia but in most severe cases often none Tenesmus very dis
tressing Dysuna {requent 1n severe cases vomiting common
Abdomen sunken p and deep ab 1 tender
ness  spastic cantraction of large intestine especially sigmoid
Stools —Drartheea at first then blood and mucus - stools small 1o
amounnt uncountable 1n number with pain and straiming  wvisad
and d t jelly (to be
from amebic stool p 46} later exudate becomes more purulent
finally 1n 3rd to 4th week fxcal In most acute and fulminating
cases the large proportion of dark blood causes them to resemble
meat washings
MILD FORM —Diarthcea watery stools gradually becommg more
mucord with urgency and gnping  lasts 1-2 days 0o pyrexia
usually Flexner or Sonne infection
ACUTE FORM —Onset abrupt stools blood stamned mucus +
griping tenesmus dysuna Pyrexta  sometimes ngor Signs of
general toxemia malar flush  anorexia furred tongue rapid
ulse N i Attack lasts

P rapi
2-3 weeks  Usually Shiga infection
FULMINATING FORM —Acute and sudden often with ngor
Toxemia from commencement Toxic cyanosis low blood
pressure  penpheral vascular failure  Voruting imtial pyrexia
Stools much dark blood
smousy odour Abdomen at first sunken and acutely tender
becomes insensitive  Often uncontrollable hiccough  Death from
toxemia

CHOLLRAIC FORM —Profuse colourless stools resembles cholera
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RELAPSING FORM —In certamn proportion of g
relapses oceur with blood and muculsa mpstoo‘]s of subacuto cases
CHRONIC FORM —After imtial subacute attack chrome diatrheea
occasional blood and mucus emacmation secondary anzmia
In natives a.sociated with other infections (ancylostommass
and ) prod wallang shelet
BACILLARY DYSENTERY IN CHILDREN —Acute and rapidly
fatal from toxmemia may be ushered 1n by convulsions accompany
10§ pyrexia may suggest enterica
Flexner dy y —Imp to e on the whole from
Stuga dysentery generally much milder and complications less
severe  Newcastle bacillus dysentery resembles foregoung
Schmitz dysentery Shiga dysentery
Soane dysentery —Frequent in England May produce typical
Flexner like dysenterv  pyrexia and toxmmia  Fwces greenish or
tomato soup  Pyrexia and acute onset common continued
gyrexxa and vomuting resemble other forms of food poisomng
atarrh of respiratory tract bronchufis and rhuimtis frequently
associated  Sonme bacili numerous 1n frces easmly isolated
Occasionally may cause sudden death wm cluldren
Causes predisposing to bacllary dysenteries —Physical exertion
unsuitable dietary exposure malana tuberculosis’ scurvy entenc

Comnplications
Dysent

arthnns  (d 1h ) frequent in some
p {Shiga y 1 effusion into jomt cavity
and tendon sheaths also periarficular with pyrexia and nigor may
ensue mn acute stage with blood and mucons stools _more nsually
dunng convalescence after 20th day  occasionally all _Joints
ected 3} phal 1 an 1Pt
resembles acute thenmatoid arthntis  May persist 6 weeks or
longer rarely causes p t disability or def Infferen
tiation from gomorrheeal arthritis by asprrating synovial flud
which 18 stenle and agglutinates dysentery pacili 1n high difution
Arthritis not reported in Sonne F wth serous
effusions rare Toxemic nephntis with albumin and casts m
unne and nitrogen retention
Parotitis and of small
Perforation of colon rare sometimes chronic pertomtis with effusion
Eye complications —Toxic comunctivitis 1, acute stage Indo-

cyclitis often with arthatis =~ Irregolar pupmls  antenor uvertis
h b h Aqr humour may 2gghs

tine common 1n children.

gmatershlga bacillus .
eguele —Stenosis of bowel and adhesiona rarely megacolon
Seq Mucous colitis  Peripheral nennitis occasionally  post-dysentenc
hycard achlorhydric dyspep. Reiter's ah. wxﬁ?s
ination of non spectfic urethntis  conjunctivitis and arthrl v
with fever malaise and raised ESRe—may be md@pendegs
condition or sequel  Arthntis affects larger jomts of lower bt
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with effusions and circumscnbed areas of tenderness over the
peniosteum  Skin rashes and general lymphademtis are common
There may be recurrences

Carrier state —Dysentery camer = comalescent carner  Incomplete
recovery with blood and mucus in fxces Healthy camrier asin
typhod very rare  Dysentery baclli persist 1 submucous
retention cysts  Camer state “usually persists 4-6 months
maximum about 3 years With improved methods of cultivation
(anal swab method) and selective media more carriers recognized
than formerly 3-10 per cent in recovered cases In Sonne
dysentery more frequent (z0 per cent) Rarely granular rectiis
pcrsi;:s with blood and mucus passed after defzcation containing
bacil

DIAGNOSIS
Differentiation from amccbic dysentery most important  Apyrex:al
mild forms without chinmical signs may be difficult 1u absence of
Y 1nve malaria or other forms may
complicate bacillary dysentenes Character of stools helpful micro.
sopic exammation of cellwtar exudate {oytednagnons) polym
nuclear leucocytes with ning nucler macrophage cells (listiocytes)
from proliferated capillary endothelum contain ngested rbe and
other débns _refractile giobnlar or srregular  apf 10 be mstaken for E
hsstolytica  E colt other ameebe Giardia and the flagellate protozoa
may all be found in dysentenc exudates

By culture —Blood and mucus from stool spread on special media
(MacConkey Conradi Dngalski desoxycholate agar) recogmtion of
1cal round dew-drop hike colonies of dysentery bacilli Specimen
mustbe fresHly passed and free from urine contamination  Specimens
despatched 1n tropics should be packed with sce or emulsified with
30 per unt‘ glycenine 1 © 6 per cent saline or by adding equal
volume of ;; NaOH solution rendenng them alkaline packed
in wide mouthed pped grease proof tumbler
Rectal swabs dipped 1n saline agar n tumbler assure viabiity
of orgamsms which by this method remain alive for several
days at 15 C Identify colomes by emulsion and macroscopic
sggintination wath specific serum Subcultures wocnlated inta
solution of sugars-—glucose manmte saccharose duleite Baail
recovered from 1otestinal mucosa post mortem—not from hile or
B from glands and blood
Recent expenence indicates that best method s combimation of
fcal culture with rectal swabs (through proctoscope) especially i
Sonne 1mfections Selective media  Liefsons desoxycholate
citrate medium  Sopenor to MacConkey for [lexner and Sonne

Serologleat diagnosls —Of little practical value Agglutinins ahsent 1n
acute cases and often not present till convalescence Most rehable
inShigacases Shiga positive 1 25and over dizgnostic  Flexner
T 300 ANA ~vor Avmmincbin  Afard afbam wesfal am aheamie ansao
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Sali

ne treatment —Saline apenents  Sodi sulph 3§ with water
every four hours till stools become frculent  Some prefer puly
rhes co

Antidysenteric sernm —odern concentrated anti Shiga serum injected

intravenously 5-10 cc 1n toxic Shiga cases  Recent expenence
10 favour of combining with sulphaguanidine

Sulphonamldes—Sulphaguanidine 1 Shiga and Tlexner 1nfections

Imtial dose o 1 gm per knlo  subscquently o o5 gm per kilo
every 8 hours for 3 days In Middle East 10-20 gm (54-308 gr}
daly for 5 days or longer with benefit aggregate 135 gm for each
case Mid and acute Shigainfection 20 gm daily for 2 days rogm
for 3 days Kills dysentery bacillt1n lumen of gut  Stools become
fxculent 1n 5 days Absorbed by blood 1n mimmal amouats
1 mgm per cent) Therefore toxic phenomena not observed
no agranulocytosis occasional purpunc rash  Less efficacious
wmSonne Curescarmerstate Ifconstipated apenentsnecessary
Recommended in chronic stage then may be continued for 12
days or longer Healing of bowel observed by sigmotdoscopy
In" chromc resistant forms better result obtained by sulpha
guamdine retention enemata (5~7 gm  77-107 gr) suspended
with mucaifage 1 7 025 (296 5 cc} water  Other sulphonamides

Iph ‘and phthaly! sulph, The
latter recommended for Sonne  Dose 10 gm daily for one week
Succinylsulphathiazole 4 gm daily for same period  All should
be given with plenty of water possibly are less toxic than sulpha
guanidine  Streptomycin by mouth 15 poorly absorbed though
very effective Local
straies of dysentery bacilli should be tested for sensitivity  Dose
of streptomy cin up to 4 years should be 1 gm 4~1z z gm and for
ages above 4 gm 1n four daily doses for fivedays 1gm strepto-
mycin dissolves m 1 dr (3 5 cc¢) of water Sonne bacillus 13
more tive to and thisis bined with sulpha

ma

(3
(Bacteriophage treatment much used in India Egypt and elsewhere

Results questionable )
Treatment of complications.—Intis and arthnitis  on general lines
In cases of chronic form
pp or used to be p
probably no longer necessary
Prophylaxis.—General P of food from flres
El of carners  Sulph now
especially 1n Sonne camners and when combined with saline
perients
CHOLERA

A very severe infectious epidemic disease with & high mortahty

GEOGRAPHICAL DISTRIBUTION AND EPIDEMIOLOGY
Endemic in Bengal thence epidemics spread over India Has
10 pandemics all over Evrope  lastin Hamburgin 1892 Has



Bactorlologl’cal diagnosiy \MlCrosCopxc detection Of vibriog m
(g) Inoculate nto alkalipg Peptone wat 10Cubate go. 7 bl"lfrcu“
am, for S In

Bangy ¢ melhad\lnoculatmg faces with alkaline Peptone Water
contaxnmg Specific Serum clump,g Visible to naked eye form
Within 3 houry

Shon method — ypr, forming 1, Peptons 1oy emulsifieg and
agglutmated with Specific Serum on mlcroscopxc shde by Totating
or Tocking (agg[utmalmn Sorctey

Tsolatsg at AUlopsy  Tye O sectigng of smayy ntesting aspirate
contents apq 1noculate nto alkalipe Peptone Water

Serum 22804t natso,, —Not very sahslactury 10t present 1 acute
Stage “pe m conva.!escence up to y I o000 o 2gglutining
most 1 Portant

Dilreren(lzl diagnogyy ~From food Poisonine latter Vomting

Precedeg diarrh gy Vom;t consists of food Temarng omunaf

210 13 severs tenesmyg frequent and colie vanable fzces arp

le Stained and Offenstye but never Coptous apq urile is neyer
8Uppresseq Continyeq Pyrexia and no algd Stage

TREATMENT
On genery; Imes ag for shocy In p:emonitory diarthey TMorphia
8T 1 vaty atropie 8T 1f100
Raoljn 70z n 7402 wager S1pped frcquently stops Vomuting
Morphy, Telieveg Crampg Hot wate, Dbottles foot of bed rarseq

Warmed peq pan Suprarcnal extract Clcortone (IVyzec 1n
Too cc of 25 per cens 8lucose follow eq by 8aline transfysion

{or; ew Compoy,

Tecommendeq Dose ¢ 8m followeq by 4 gm by moy;
Total 28 &m
travenoyg Salines g, €IS Bypertome saline pageq upon blood
i Pressure ang Specific giavxtyo}}p blood Normal figure for g;mpum

8 natiyeg 1056 sp o o
balf bloog flmg Tequiry, -6 pints Subsequent £,
indicates further 1njectiong {Sp G of bloog estimated bottles
of aquegng glycern from 5 048~1 pyq drops of py, Temaip
statmuary 18 centre of Elycern solutmnj



BACTERIAL DISEASLS 107

Composiion

Sod1 chlor 0 7 6 gm )
Potass chlor 6gr (038 gm;
Calc chlor 4EBT {(o25gM)
Water 1 piot (so1¢¢)

at 1o F (38°C)

3-6 pints 1njected slowly 4 oz per nunute Continuous dnp trans
fusion apparatus preferable  Blood plasma and reconstituted
plasma now being used Modern opimon considers hypertonic
saline unphysiclogical Now largely replaced by normal saline
dnip transfusion—three to four pints necessary at one time

Routine treatment with potassiam permanganate neutralizes cholera
toxin pot permang pills 2 gr coated with salol every quarter of
an hour for 2 hours subsequently half hourly till stools become
green

Suppression of urine —\famntain BP  Pitressin §-1 ¢ ¢ hypodermically
twice daily Caffene ait gr 5 (0 32 gm) Tinct strophanthus
mmn § (03 ¢c) Dry cuppmng  Intravenous hyperalkaline
salme  sodi bicarb 150 gr {9 72 gm) normal saline 1 pint
(sorcc)

Stage of reaction —Digitalin gr 1/100 adrenaline 46 mgm Bis
salicy! 1n large doses fave proved disapp

Cholera typhoid  treatment as for enteric

pha,e much nsed i Inda
results doubtful

Antscholera serum  of little value

Prophylaxis —Brstish g system of cholera ships
1solation of contacts identification of camers  destruction of
fomites and general samitary precautions In India and Far
East wells and water supplies treated with pot permang 6o gr
to gallon Recently 1n India addition of choleraphage to well
water  Results said to be favourable

i Haflk

s vaccine 4000 mullion dead

+ cholerz § cc 10 days later 8ooo milllon 1 cc  Shght
reaction Immunmity 3-6 months

Immumzation por os (Besredka) —Not favoured by Bntish
authonties

Personal prophylaxis —General health avod fatigne chill and
€Xcesses unnpe or over ripe {rut melons and cucumbers  Boil
all dnnlung water (fil and Treat
all cases of diarrheea senously
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logical @, —May be 1 d 1n patients

moculatel with TAB  Repeated tests negessaty at we:k!;v
wtervals  Agglutma Ructuates with chmical data progressive
nse of tire more important than the absolnte Maxtmum
agglutimns between 16 and 24 days Each infechion produces
speasfic agglubmn  In para A reaction may become positive
dunng convalescence H  agglutinin heatlabile O  heat
stable Vi {virnlence} antigen and antibedy now recogmized
H ‘aggiuunms mostly produced Dby passive moculation O

ggl {somatsc) p y result of active mfection with
hving orgamisms Al Widal tests must now be made with these
different emulsions

Aaxilary methods —~4- diazo reaction 1n unme suggeshive also Russo s
methylene-blue test

Differential dsagnoss —From intra abdomunal conditions—~diverts
culttts, appendicitis—associated with polymorphonuclear leuco-
cytosis fenteric group wusually shows leucopema) From Bact
coh septicemia (often difficult] Typhus dithenlt to differentiate
m early stages but Weil Felix reaction conclusive Esntenc
fevers often complicated by malanta bacillary dysentery etc

Typhord from paralyphesd —No rehable chpical data  In typbod
mortality 15 per cent In paratyphoid 2 per cent typhaid
more severe and toxic  Relapses 1n para A more frequent longer
febrile pertod than n para B latter often followed by jaundice

1 and Para C diagnosed solely by 1solation

PP

of organsm
Bacteriophage Method of typing —Members of the Salmonella group are
susceptible to the action of bactenophages and they are closely
related to the type of O antigen present The Vi antigen of
§ fyphs has a special bacteriophage which attacks it so that
ants Vi phage grown on typhoid strans of different ongu develops
a lugh degree of speaficity for this particular strawn so that it is
osstble to obtamn a high degree of correlation between the
gactenophage type and the source of the epidenuc Vi antigen
present i S fyphr and S paratyphs C and st 1s probable that
S paratvphs A and B and § {pks murum contam Vi gatgen

feall ble to b
y P

P

TREATMENT

On general nes  Milk diet duning febnle period Tepid spongiog
Chloromycetin (chloramphenicol) m doses of 15 gm daly Jor
4—5yda)s a(ppauutly cures a large percentage of cases The
temveratnre defervesces 1n 4 days but there 1 no evidence thatat
¢l e causative bacul (Sal Ja) Recently combination
with cortisone advocated—Io 7 mg per kg for one day
combination with munimal doses of aureomycn  Ineffective 1

camer state
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Pemailhin in massive doses combined with mavimum amount of
sulphathiazole giv en eatly in the course of the illness and continued
throughout has also been advocated

Prophylaxis —S: of anti-ent acknow

ledged Typhoid now superseded by tnple vaccne TAB

1 000 mullion typhoird 750 milbon para A and equal number para
Two doses of 05 c¢ and 1 cc injected subcutaneously at

mterval of 10 days Reaction slight Recently 3 mnjections given

at weekly intervals Para C also added if necessary B

vacane of Vi striins (Fehix) now under tnal —

1 000 million B typhosus
500 ABC percem

1st dose 2nd dose

Adult males 025 osce

{emales oz ogcc
Cluldren

16-18 o2 o4ce

13-15 or ozcc

12 005 oI1cc

under 8 005 co5¢c¢e

Three weeks interval betweeninjections Re tnoculation { booster
1 cc) advisable one year after primary immuntzation  Generally
conuidered that protection lasts 3 years
Hygienic Measures
(1) Detection of camers and control
(2) Protection of water supphes
(3) Extermunztion of flies with DDT

ENTERIC LIKE FEVERS
Short paratyphoid ike fevers p by B alkal facahs
B artryckzand B suip B cols of unnary tract
especially common m women 1 tropies May occasionally assume
septicemic form and orgamism can be 1solated from blood Rigors
closely resemble those of malaria

Treatment —Streptomyan probably most effective antibiotic  also
mn ‘with su) 1)

s

dazme  Dosages  streptomycmn oral in cachets 4 gm daly
for 7 days Sulphadiazine—tablets o 5 gm oral Initial dose
4 gm followed by 1 gm every four hours {or the same penod

LEPROSY (HANSEN’S DISEASE)
Chronic infective granuloma produced by Bacillus lepra

GEOGRAPHICAL DISTRIBUTION AND EPIDEMIOLOGY

Tormerly world wide now mostly in tropics and subtropies Ling
1 Iceland Norway E Germany Russia PS Italy and Greece fee:ys
prevalent 1n India and China (0 5-1 per cent} NMigena Belgian Congo
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French Gumea (1o per cent) More wirulent when more recentls
mtroduced to Sandwich and Pacific Islands ~ Rare in children under 2y
44 per cent of older children ltving with leper parents develop 1t m
:heu; io—3oth year rarely after 40 Prnmitive natives rarely con
ract 3

Chimate hitle bearing  high relative hunudity and close contact
predispose nodular disease more infective

ATIOLOGY
B Iepre=Mycob lepre  gel capsule 1n shape and
size resembles TR acid fast” decolounizing more rapidly by alcohol
Ocenrs 1p clusters or zodgleea masses n lymphatic space arranged ke
Chunese figures  On whole more squat than T B
Demonstrated by biopsy and mn smear preparation from exudate
1n all primary dep 1 skin 1o \ 1 skin macules
i hiver spleen lymphatics lungs endothelium of blood vessels free
1o blood or enclosed 1n lencocytes Also commonly in nasal mucus
and 1 nodular leprosy in apparently normal shin
Culfivation —Has never been proved Ammal imoculation incon
Clusive Recent work on m
tissues after splenectomy
Differentiation from TB-—~B /eprz group in packets like cgars
wmore sohid  rarely show coarse granules decolourized by alcokol
{with 3 per cent HCl)n 2 hours Gram positive
RAT LEPROSY —Rats subject to disease by aad fast bacillus
resembling leprosy 1n Europe and 1n tropies  ~ House rats affected
R ryattus concolor and R decumanus  Baallus cultivated 1n tissu
culture  Subinoculation 1nto hamsters Distinct from B lefr

PATHOLOGY

Spectfic leston of leprosy differs from T B 1r blood supply,ébsence t
giant cells and of cascaligR. In section leproma shows ronfTEll
Wt EpiTheliond and fusiform cells 1n vicimty of blood vessels majont
of latter contain leprosy bacill  Large swollen cells—globi—in whic
B leprae have died In macule and old lepromata bacilh ate scant
and the microscopic picture 1s that of chromc inflammatory change
m skin papille with 1stic foamy foam celly 0
Virchow) In the peural type fusform thickening of nerve trunks
bacilh 1n cells and free between axis cylinders eventually nerve
become fibrous cords Tuberculoid lesions contain epithelioid an
grant cells me:

Tn nodular leprosy deposits are found 1n Liver spleen and some! u; !
tungs but fepers are often secondanly infected with TB Tcsdez
atrophy B Jepre m  enlarged hyperplasic lymphatic glands
Lardaceons disease of Liver spleen Indneysin large proportion of cases

of nodular leprosy
CLINICAL FEATURES dortest
Great vane Incabation peniod difficult to establish ortes
probably 3 m:?x'ths usually 2-to years exceptionally g0
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Primary Infection and transmisslon —No visible local lesion but bacillus
must enter through breach of surface of skin  Possibly nose forms
channel of entrance  Ulceration of septum and epistaxs frequent

Mot hereditary children of leprotic parents healthy 1f removed
early from contact Leprosy comveyed by actual contact most
Turopeans contract disease by sexual relations with native women

Prodromats —Tebnle attacks d yspepsia diartheea or

T nasal h pruntus  hyy h
pns and needles  Arers of sweat suppression (amdrosis) also
excessive sweating corming on with shight provocation

Primary exanthem —Evanescent fever and skin eruptions erythe
matous patches later pigmented may be vitiliginous or bullx' with
parmsthesia  Loss olp hair (demlation) scalp rarely 1if ever
affected Ejebrows and eyelashes often tend to be patchy
Pnimary lesions on face forehead nose checks ears extensor
surface’ of limbs Palms and soles seldom attacked Mucous
membrance not affected  Stage of deposit in skin=nodular 1n
nerve trunk=nerve or anzsthetic leprosy  Mixed forms abo

Classification now founded on resistance of tissues to leprosy bacillus
Low definite picture of leproma
High berewlord  F and pre
tuberculoid period 1n which reaction to bacilli 18 sight known as

of I whcl

72
13 macular infiltrated nodnlar neural and  generalized of
tndeferminate which 13 macular neural and neuro-muscular  of
tubsreulosd macolar papular and neural

Lepromatous or Nodular form —This 15 the severe type

Well marked macular stage Leproma  formed 1n infiltration
with round cells 1n size from pea to plaque many inches mn
hameter red brown or yellow—usually ham-coloured 1n white
people  Centre 13 anxsthetic to pan and heat devoid of hawr

looking dne to blockage of sebaceous follicles round
or oval, but many coalesce forming irregular patches obhterate
natural folds of skan on face causing repulsive leomne appearance
Nodules on back of hands and extensor surface of arms New
crops appear aud finally soften 1n centre which 13 absorbed leaving
smooth crrcular scar tissue  or may ulcerate and discharge yellow
pus  Septum of nose often y L on
spread to cornea and anterior chamber with destruction of ins
and clary body Termination u!uallx secondary infection
(T ¥ bacillary dy y) 1L common in
and hemolytic titres are

ca
highest 1n this type

Tuberculold type 13 really the muld type The term tuberculosd is
used on account of resemblance to tuberculosis  Chnical course
depends upon resistance Charactenstic chmical feature 1s

tubercle raised above slun surface and dark in colour  Tuber
culod skan lesions have sensory changes in tactile pam and heat
sensation with suppression of sweat
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Nerve leprosy ~Prodromal macular stage usually sight or abgent
Whensevere annular macular somewhat raied lesions resembling
nngworm  Bulle (pemphagus leprosus) on hands feet knees ete
burst and are converted into anwsthetic patches  Impheation of
nerves neuralgic pams for hy h
lymphademitis Leprotic fever then trophic changes in slun
muscie bone Fusiform swelling as thick as little finger on vlnar
or other nerves anterior tibral peroneal median radial brachral
and commionly great aurnicular and cervical nerves can be felt and
seen lying close under shin  at first tender on pressure become
entirely tic Sy try of heticareas  Temp
of dipits affected 2~3 F lower than normal  Atrophy of sub-
jacent muscles supplied by thickened nerves with corresponding
distortion and loss of power Gradual contraction of fingers
cavses masn #n gniffe  Tyehdsdroop lowereverts Jachrymation
then destruction of lachrymal gland  Ulceration and leucoma of
cornea bhndness  Paralysis of Iips causing salivation  Anzs
thetic gatchﬁ on limbs crack and ulcerate Deformity of mals
which become like talons  Ulceration of exposed parts ~rarefying
ostettis  destruction of toes and fingers absorption of phalanges
perforating ulcer of soles of feet  Progress very slow  Stenosis of
laryax produces leper cough and voice

Lepride —Diffuse rashes bling
=~ allergic

b des probably

Lepra reaction (Lrvthema modosum) acute wth fever i which all
lestons become swallen and inflamed usually when 1nfection has
become generalized and advanced At same time fresh nodules
or macuies appear cutaneous and subcutaneous nodules become
pustular and discharge pus contaimng B lepre  Reaction may
last few days or may be prolonged for weeks Concurrent
disease may light up lepra reaction Process may spread to
nerve trunks and ramifications Nerves become conges :u“.::d*

tender

DIAGNOSIS

Anzsthetic patches especially 1n centre of macula  Early deposits
on forehead thickemng of nasolabial fold Hypertrophy of mupple
)0 tpen  Demonstration of B lepre (acid fast bacilh) in pasal mucus
typical morphology and disposition Al acid fast bacslls an masal
secus nol necessandly B lepre Bropsy of slun lesions  smear prepara
trons  Blister of skin by carbon-dioxide snow and demonstration of
B lzpre 1 serum  also thick-drop blood preparations dehzmo-
globimzed fixed and stamed for B lepra

1 sedimentation —Rate invarably 1ncreased — Westergrens
B ooeneﬁmd (citrated blood n Wintrobes tubes at end of hour

measure column of plasma left clear by amlang ofrbc)

Rubino’s reaction —Agglat test with
1 and

sheep 8 Rapid
less?han 1 bour chamctgqstxc of leprosy
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In nbsence of syphilis peendopositine W R reactions 1n 63 per cent
nodular and 27 per cent. anwxsthetic cases  but syplilis may
coevst

Intradermal Mitsoda (lepromin) veaction  with extracts of lepromatous
material histolheally resembles Mantoux test in TB - Matenial
obtaned by removing large soft nodules boiling 1n water and
divided 1nto small fragments with scissors dried for few hours and
dessicated over pure sulphunic aaid o 4 gm of dnied powder 1s
ground up with 10 ¢ ¢ saline and flmd mpetted off and carbohic
aad o5 ce added Suspension made up 1 T cc ampoules
sealed and heated at 120 C for half an hour A senes of intra
dermal tests with full strength leprom:n are made in dilutions of
t 21 4and 1 B The skin on inner aspect of arm 1s rhosen
and the dose 13 0 2 ¢ ¢ intradermally The lepromin reaction is
of use as a means of testingy natural resistance to leprous infection
the higher the reading the better the chances of recovery G
orally converts Jepromin negative to positive more frequently than
tuberculin negatise to positive

fest —DPre of m tissues by pinching skin
with finger naal  \Where cutaneous nerves are affected by leprosy
the erythematous reaction does not appear 1n early leprous lesions
‘but shows up as white patches on an erythematous skun

Difl fal —From d or vitiigo mustale often
made no anzsthesia in leucoderma  From semsory trophic
lesions of synngomyelia spina bifida or hypertrophic polyneuntis
wath Paccid paralysis of hands aud thickened nerve tranhs  From
progressive muscnlar atrophy lupus tubercubides {inoculation of
gupeapig) From other skin diseases actodymia  syphilis
erythema nodosum and multiforme rmgworms pellagra “filanal

T (NB may p leprosy)
mycosis fungardes  In S Amenca from Espundia (nasopharyngeal
lesshmamasis)

Prognosis ~Complete recovery exceptional Depends to some extent
on nutntion and chmate (worse 1n very cold or hot countries)
In nerve leprosy bacilli may die out  Disease asmm TB  burns
atsclf out therefore disease may be arrested Lepers may live
30-40 years  Nodular form runs a more acute course  Lepers die
{from nephritis or lardaceous disease stenosts of larynx pneumonia
Galloping leprosy death withun one year

TRECATMENT

D dsupon physical andb

Sulphones cause stnlung improvement especially in early tubercu
loid cases and even 1n chronic nodular leprosy as well as 1n ocular
leprosy —D D § or dapsone {(diamidodiphenyl sulphone) promin
promizole and diasone  Careful supervision necessary on account
of won-defictent anmia  Commence with small doses {5 gr)
(0 32 gm ) 1n capsules or tablets  \With hemoglobin 70 per cent
commence with'1 2 3 tablets ding to the general
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of patient (tablets == 300 mg) Imtial dose rspeated eve
second day for first week till patent 13 talng 3 tal‘))lee?s d:ulcy iroi
six days a week Iron and bver treatment whenever necessary
Maximum average dose 13 6 tablets daily for 6 days a week for
3 weeks 1n every month Promiment nodules and other skin
- lestons gradually absorbed with gradual diminution 1 number of
bacilli  Most striking 1mp: 1 eyes especially cornea
Cases with negative lcgromm reaction  become positive
Treatment continued till )} g over
peniod 6 months to 2 years Total length may be 45 years
Promuzole less toxsc and quicker 1p action than promun
d of 15 23 follows —
100 mg Dapsone twice weekly for 3 weeks
200 mg 3
300 mg 3
400 mg paxtmum
For those with reachions a maximum of 200 mg for at least three
months s advised
taz acd hyd INH) 6-8 mg per kg gven
with dap 15 beneficzal over a pertod

m
of 2~3 months

Tt { -TB) 1o hip to snlp
Advocated to those intolerant of sulphones  Dose 25 mg daily
ntreasing each week by 25 mg ©ll 150 mg  Children under
12 balf dose  Effective also 1n tuberculosis

Reactions —Lepra reaction occuts mamly m sevcmd lcgmmatousl
12 oi

patients T s by s 3!

day L nerve occur mostly when

bacteriological smears become negative and give rise to thickened

nerves and le pamn of p give rehef

Tub d mnerve are qr and are due to
t 1 b tat! may be mustaken for

hypop
active leprosy Dermatitis 1s associated with hepatitis and may
lead to curbosis  Anzma may occur and 13 counteracted by
ferrous sulphate
Ephedrine —2 gr 1n gelatme capsules by mouth relieve
Carbon dioxide snow —~Local appl
Intranasal therapy —For nasal ulceration  tonzation of nfected mucoss
Co-existing syphulis 1mportant ~Treat with galvarsan pot 1od and
pemicsihin
cal measures —
s"g,',s Thvision of cornea on pupililary side of lesion prevents exten-
swon  Tamsorthaphy for eversion of lds Indectomy for intis
Tracheotomy for laryogeal stenosis P
Sequestrotomy for necrasis of bone .
Amputalion for septic ulceration of leg and pa()

€3 DECVE paing

henaficial
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ophylaxis —Segregation and isolation of lepers espectally 1o infec

P ph’ve state srofgaamsmon of leprosaria T Mode Culx}:m Istand

Leper Colony 1 Phnhippines  complete with laundry  church

school etc Much depends on social surroundings  Segregation

of children of leprous patents Lepers prombited from selling or

handling food laundry work peddling or prostitution Prophy
lactic 1poculation with B C G being tned out

ULCERATING GRANULOMA OF PUDENDA

GRANULOMA VENEREUM (DONOVANOSIS)

Infectious disease transmitted by sexual coutact and auto moculation

fcal & and —Wdespread in tropics
India, Gmara Brazml S Amenica South USA West Indies
New Gumea Paufic Islands N Australla W Coast of Afnca
S China

Never seen before puberty 14-50 1n both sexes especially

women when polyandry 1s practised

/Atiology —Venereal infection with intracellular orgamism Calym

£ {Donovan) to modern

lotry—hlebsiella Iz) and possibly an intra

cellular  diplococcus (B mucosus capsulatus)  Non hamalytic
streptococcus frequent secondary invader (Meleney)

Pathology allied to Nodules at margins
of sores _masses of inflated round mononuclear cells in Malpighian
layer  Probably denved from plasma cell containing the
organisms demonstrated by Dieterle silver impregnation  Vascular
growths without hzmorrhages round sebaceous follicles blood
wvessels lymphatics and sweat glands especially hair follicles

Qlinica) features —Incubation pencd short 2-8 days after sexmal
contact may be prolonged to 12 weeks _ Primary lesion in genstalia
pems labia majora pubes or gron  Nodular thickeming of skin
May occur on face hands or abd E easily exp
granular bleeding surface Extends by peripheral spread and by
auto infection of opposing surfaces  Predilection for warm moist
surfaces such as scrotum labia flexures of thighs  Very slow
several years to afect large areas Healing by depigmented
atrophic scar

In female chtons vagina labia  stenhity produced Extends to
penineum and rectum  profuse acnd smelling discharge No
of p glands B of lymph channels

prodaces ele&hannuw of gemtalia stricture of urethra and recto-
vagnal fistul May ulcerate through abdominal wall and invade

G

Metastatsc lesions have been descnbed in Madras in the hiver (Rajam)
2nd the organisms have been recovered from this organ  Thier
{elder has found them in nose ear forehead and mandible
Localized deposits have occurred 1n the muddle car and mastord
process
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Treatment —Clean up sore with ensol dresungs elastaplast s
)

Anti<iphtheritic serum 4 ooo units m)ect%d n wumgy of meg
In chrome stage iph paste A otment,
© % per cent 1n adeps lanz, to this may be added 10 per cent
sodt sulph for osmotic effect  peoicilhin

Prophylaxis —Protection of slun agamst abrasion  1n mechamzed
unuts grease on skin protects against thesa toren

CHAPTER ¥
VIRUS DISEASES

inary —Filterabl pic patticles can be photo

graphed by ultraviolet light and special optical apparatus  Lagger
particles (psittacosis vaceinia) can be stamed and measured
Many virus diseases of plants birds and amimals Al viruses
associated with hving ct:ﬁs and an viiro vequire them for multl
plication stimulation of physiology results 1n active muluphication
of cells followed by depression as In cell necross of hiver in yeliow
feves R of body to b 1 jnvasion Copsequently
reduced Specific action may be restnicted to cells of one particular
organ eg rabies for cells of CN S Inclusion bodees 5o wnfected
tells intracytopk or stan tensely with acd
dyes {eosn)  Cultivation (not possible 1n absence of hving cells
on runced chnchen embryo wn Tyrode s medum or ipoculation of
virus on chornio allantoic membrane of chick embryo

Approximate size of vims particles obtamned by filtratton throvgh
gradocol membrane ~

=~

Yellow fever 18 mp~ 27 TOp
Ruft Valley fever 23 mp~ 35 g
TPsittacosis 220 Mmp=~-330 My
Rabres 100 Mp~150 Wp
Vaccima 323 Wp-150 W

™My w O COL 4
Resistance to heat vanes  extremely resistant to cold supvtves for
months dned Rabies vitus resistant to ghtenn an‘mm
by attion of dyes methylene blue  Recavery from virus
associated with long immunity

YELLOW FEVER * AMARYL* (luternations!

Nomenclature)

Acute febnle disease endemuc ar eprdenue
with pecaliar limited distnbution  For the 1
domestic mosquito AZdes zgyph

Qdue to Hlterable virsy
ost part copveyed OY
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GEOGRATHICAL DISTRIBUTION AND EPIDEMIOLOGY
More extensive than formerly supposed Exact range determined
mouse protection test  Tormerly extensive wirulent eprdemics
throughout \ Coast Afnca Mexico § Amenca West Indies Formerly
wmtroduced 1nto Europe Specal pnmitive form—jungle yellow
fever—recogmized mince 1930 Conuidered in 1925 to have disappeared
from § Amenca—not correct Virus exists still in large areas of
Branl Colombia Peru and Central Amenica Recent epidemic m
Trnmdad P by death of of red howler monkeys
(1954) Smce 1948 smouldenng eprdemic of jungle yellow fever
has n spreading through Central Amenca = Commencing 1n E
Panama 1t has spread at the rate of 13 miles per month to Nicaragua
and Costa Rica to Mexico Dunng the last two years it appears to
have fizzled out but 1n 1956 there has been a recrudescence In
Afnca the hmit extends from W Coast latitude 15 N along S border
of Sahara to Blue Nile to Lrtrea Massawa and the Red Sea coast
thence southward including Somaliland Ethtopia and Kenya Colony
to the N shores of L W\ictoma  Thence skirting the £ bordems of
Belgran Conge to a line runmng through N Rhodesta to Angola
Area extends over 4 million sq miles Islands s Gulf of Guinea
wmcluded  Extensive epidemic in Nuba Mts S Sudan (1940) 17 coo
cases many deaths 1n area where not previously noted Danger of
traneportation 1 epidemc form by airplane to India or Chaina where
disease 15 unknown

Three epidemiological types —

(1} Urban epidemuc transmitted by AZdes egypts

(2} Rural epidemic transmutted by 4 agypss

(3) Rural endemic (jungle yellow fever) transmitted by jungle
mosquitoes (S Amernca and now W and C Afnca)

In (1) and (2) epdenuc continues till either all infected mosquitoes
are y T Ly, of 72 pop become
immumzed to the virus It therefore follows that the area with a
population immune to yellow fever 1s vastly greater and overlaps the
area 1n which the actual disease  yellow fever can be said to exist
Hence sudden outbreaks which occur trom time to time 1n W Afnca
In endemic area disease 15 present 1n sight unrecogmizable form

Virus of yellow fever readily but for P n
epidermic form requires mean temperature of over 75 F {24 C)
Never extends beyond lat 40 N and 35 S  Dampness favours
spread especially rainy season  occasionally occurs 1n and areas and
up to 4 coo it

Jungle yellow fever ;0 S Amenca Bolivia Colombia Brazil now
W Afnica’ Uganda N Kenya and Congo conveyed by bites of Jungle
mosquitoes

Reservolr hosts —Recent evidence points to sibility especially in
S Amenca that red howler monkeys &olsoutln t:y:mculfms uxy A
stentor) are veservair outbreaks associated wath great mortality
in them  Virus also found 1n blood of wild amimals in § Amenca
opossums edentates some rodents  InC and § Amernica monkeys
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\
Great CLINICAL FEATURES
reat vanety In immune or partiaily immune
slight lthe mfluenza  Onset sugden ngyor not us\?:\?“]ﬁ;?pn;znge
Attack 3stages (1) mmtial fever (2) period of calm (3) reaction
(1} Inital —3-4 days Maximum temperature 2nd’ day 104° F
(40 C)  temperature 98—g3° F {37-37 5° C) on 3rd g4th and
5th days Rarely maumum temperature mot reached till 8th
day Supraorbital headache severe photophobia  Severe back
ache (as in smallpox) Bonepams epigastric pan  Face flushed
swollen Eyesinjected ferrety Sk dry Restlessness Pulse
100-x20 bounding Fagel s ssign falling pulse rate with copstant
T orconstant pulse withrising T Tongue white central coating
sides clear small ponted palate copgested swollm gums
swollen bleeding Bowels constipated
{2) Calm —Congestion of face subsides eyes sunken eyelds show
ecchymoses ~ Bradycardia  30-40  Skin  moist  clammy
Hemolytic icterus “3rd day ~ sclere and skn golden yellow
{ yellow fever] but notin muld cases where colour 1s safiton to
maliogany brown icterus persists through fever into con
valescence  Skin has peculiar odour— gun washings fish
market often deep blue spot: ; i
sometimes erythematous papular and other eruptions Erythe
matous congestion of scrotum and vulva pathognomomic
Diartheea  often melena  Albumin in uripe tendency to
anuna on 2nd day in severe cases ohguna with albumn +
(2 gm per hitre) ‘The more pronounced the graver the prognos:s
Unne urea o 15 gm per cent  blood urea raised unne aad
casts H lot {sp Pl bile p
sthday Hematuria occasionally Insommainvanable  debnum
sometimes torpor 1n Severe cases coma Subsultus Sudden
nse of temperature presages death  Frontal tache cerebrale visible
Nauseaz and vomstsng more frequent than in otber fevers  {a} bilous
{4 bhemorrthagic black vomit  coffee grounds  projectile
patnless D rbhe and m iy aad
yellowish fimd TFransudation of blood through gastnic mucosa
en k. from ears nose
eyes mouth bladder uterus Everything congested at onset
everything bleeds at end  Death usual on sth-6th day seldom
before 3rd  Sudden fall of temperature after rith day 13 serious
Penod of calm may lead to convalescence Headache back, and
bone pamn photophobia prostration  Recovery usually rapid
React:on 10 severe cases —Temperature rises but not so high 23
imtial fever Promounced icterus black vomut suppressron of

unpe stupor coma often abscesses parotitis or acute hepatitis
i 1 ooty Swewda

Spfeen mot

Relapses rare—dangerous No anemia mtial leucocytosis then
leucopema sth—6th day Polymorphs predommate then mono
nuclears  Virus 1 blood for first 108 hours but has bees tsalated
on 12th day of disease antibody formed in 83 hours Plasma
bin shows definite relationship to the seventy of the

prothromi
disease  Average prothrombin percentage 18 66 7

(3
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DIAGNOSIS
Easy 1n epidenuc  difficult in isolated eases Several deaths mith
black vormit 1n himited area 1n quick suggestive A

important Modern laboratory methods  mouso and monkey inocula
tion positive Suspected blood kecps infectivity for weeks i icechest
In fatal cases hiver changes diagnostic  Innativeraces where autopsies
not permitted ploy for ob
p of Liver from cad: for PpLc section)
Diffcrential_diagnosis —Crom subtertian malana  bilious remittent
form Discovery of parasite p d corpuscles sp \)
but 1n Europeans in W Africa the two diseases may co exist
{rom b on actount of
hrmoglobinuna  Trom infective jaundice (Weils disease) mnot
easy often confused TFrom infective hepatitts {no albuminuna)
Dengue 1n early stages closely resembles yellow fever but not so
severe  Other little known™ virug diseases in Tums Nigena
Trench VW Afnca Belgian Congo Uganda and Celombia S
Amernica may produte fever and jaundice
Wortality and prognosis —Prognous good if temperature i1n 1mitial
fever does not exceed 105 F  Better for women and children
than for men for than worse for al
No deaths 1n cases with fever under 103 F 1o recoveries with
temperature over 106 F {43 C) Ia some epidemucs mortality
sopercent  Inmatives of endemic zone much less  7-10 per cent
Ambulatory cases quite common

TREATMENT
Striet bed  Good mursing  Injection of immune serum of Littls
value (virus in blood neutralized by immune bodies 4th and sth day)
Purgative at onset (ol nc or calomel 2 gr} Hot bed baths and
sponging and mustard plasters to epigastrium relieve vomuting and
headache Cold bath and sponging for hyperpyremia  Repeated doses
of 1ron perchloride for black vormt  Suggested that vitamin K may
be useful  Calctum lactate 1n large repeated doses counteracts excess
of guanidme in blood For liver necrosis  glucose D repeated doses
mouth or 5 per cent 1ntravenously wath imjections of insulin
5 umts For restlessness luminal phenacetin autipynne In penod
of calm  alcohol champagne in sips brandy  Free fluids for oliguna
Diet.—Liquds only dunng anorexia  afterwards albumin water 1ced
mlk or broth” If voruting persmistent nutnent enemata  Stern
/-4 Y y mucl ploy sodt
bicarb 150 gr (9 7 gm) perchlonde of mercury § gr {21 mgm
water 2 pints {1 180¢c) 1§ 0z every hour
N.B —Suspected cases of yellow fever in endemuc area must be
nursed under mosquito net or 1n mosquito-proof room

— of q A agypte—
and prevention of breeding by every measure = Public Health
order fines for neglect of mullions )
sad galdfish in reservors water butts etc  Cisterns screened with
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(1) Invasson —Maluise ve severe rheumatic pamns in e
fingers  knee jomt Coz;ymences suddenly gﬂen ﬂl;m'g dteueep
flushing of face photophobia post ocolar pamn  backache
Suffusion of face mucous membrances throat and eyes Tachs
cerebrale==prodromal eruption  Prostration m few hours Tem
perature 103° F (39 3° C)—105 or 106° F rarely Pulse 120
Skin hot and dry  Occasional vomuting
2) R -—Pam d t ture normal 3-4 da;
Tongue clears appetite returns i G
(3)_Terminal -—Retumn of fever slight shight orsevere bone pang +
Rubeolar eruption lasts 3 days followed by furfuraceous desquama
tion absent 1n Z5 per cent commences on palms and dorsam
of hands up arms back of chest and thighs 1solated elevated
rubeolar spots -} 1n  each surrounded by sound skin~ mdway
between measles and scarlet fever  Spots disappear on pressure
never petechial Face seldom affected Statming sometimes
wisible for 3 weeks Bradycardia 40-50 -+ leucop {t coo-
2 000 leucocytes) reduction of polymorphs (40 per cent) relative
ncrease of lymphocytes
Convalescenze —Rbeumatol] pamns persist may be permanent
peniarthritis of knee also 1 small muscles of hands feet and
deep fasaa Anorewa mental depression nsomma debility
Variability of type 1n different epidemmucs Some very severe
others short fever norash great vanability mn epidemic types In
some swelling of joints and general ademtis  Urticanal and gastro
1ntestinal forms also recognized
Immunrity —Not longer than 6 months Repeated attacks common
Mortahty nil

Diagnosis ——Chief danger 1s confusion with typhus or some other
severe fever  From yellow fever difficult in early stages From
measles scarlet fever b b P
fever or malana sandfly fever Rash bradycardia and levcopeaia
are charactenstic

Treatment —Symptomatic nursing in bed 10-14 days under mosquita

net Liqmd diet Diaphoretic mixture wvintm colcks s 15 mp
fog3ce) tds Cold appheations to head Morphia § gr {10
mgm ) for pams Urotropine mxture as routine

Prophylaxis —As for yellow fever Measures directed against Abdes

with DDT

COLORADO TICK FEVER AND BULLIS FEVER

The first 15 an epidemic disease 1n Colorado associated with the b te
of the wood tick—Dermacentoy andersoms The virus 18 filterable
and the climcal features resernble that of dengue Bullis or Lﬂ‘m
Star  Fever1s a new form described 1n soldiers 1o camp at Camp Bﬂk 3
near Houston Texas and 1S conveyed by multiple bites of the fic :l—
Amblyomma amerscanum The cliical features ase simlar with gez;etr‘
adenopathy It 1s possible that both these diseases may TeprEses
tick borne form of dengue
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PHLEBOTOMUS TEVER

Three-day fever Sandfly fever A short fever caunsed by virus
ntroduced by bite of sandfly (Phlebotomus)

GEOGRAPHICAL DISTRIBUTION AND EPIDCMIOLOGY

A disease of sandy waste spaces with a range co-extensive with that
of the sandfly where absent disease does not occur e¢g Bermuda
In the tropical zone may occur at any time 1n subtropics in summer
and early autumn 75 per cent of ncwcomers attacked indigenous
natives immune  Mediterranean area Greece S Italy Middle Last
Iraq Caucasus Central Asia Chutral N W India(to 4 cooft) S China
Java Brazland N Argentine

ATIOLOGY

Ultramicroscopi¢ filterable virus with same properties as that of
dengue allied to but distinct from yellow fever In blood for first
and sccond day of disease can survive outside body 6o hours
Monkeys le U ! in body of sandfly
Mo ewvid o 4 through egg of sandfly but
larva 1s infected either by feeding on faces of imago or by eating dead
adults  Recently proved 1n Russia that newly hatched female sand
flres are 1nfective It must be emphasized that not all species of phle
botomus transmit the discase only (as far as 13 known) in Europe
“iddle East and Africa P papatasi: for there are many species of
sandflies in Africa in localities where there 1s no sandfly fever

F —In P pap In most
tropical and subtropical countries  Minute (1 §-2 5 mm ) greyish
or brownish slender insects females bite at might males feed on
orgamic matter can pass through meshes of mosquito net Feeble
powers of flight range 50 yards  Wings folded roof wise Temale
lays about 40 eggs in rubble cracks in masonry etc In 69
days caterpillar hike larva appears with two long dorsal bristles
Four imstars with moults feeds on hzard feces and carcases of
adults pupa orchreous buff  Stage lasts 9 days whole cycle
7-8 weeks

PATHOLOGY

CLINICAL FEATURES

Incubation period 4-7 days Sndden onset severe ngor Swollen
flushed face and injected conjunctiva ( dog faced disease —mastiff)
FPhotophobia  Fauces congested showing small vesicles Severe
{frontal headache post-orbital pain  stifiness and aching at back of
peck nfluenza ke jont and bone pans epigastne pan  Band
Lie pamm 10 Jower thorax promunent in recent epidemnc in I alestine

of p y disease})  Blood

no anzmia leucopenia 3o0oo first 4 days then leucocytoss 15—
20000 to 10th day Di Bradycardia (40-55)

No
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on 2nd day  Temperature 203~104° F {39 5-40° C) for 3 days then

cnss , normal on 4th or sth day usually bgt"{ever)occagmna’ﬁy lasts

up to Bdays Atcnsis epistavi vomiting and sneating diartheea.

Serious cases ble bungn lymphoeytie g bea

Iffng ssgn C LS‘ ¥ pressure sncreased Iymphocytes 74~300 per ¢ mm
di Debibty dunng convalescence

Sequele  debihity 4 acute simusitis recently observed

DIAGNOSIS
On clinseal grounds  Shight fever with no rash  Very often sinulated
b);1 mild subtertian malana also from dengue paratyphod typhus
wmffuenza

TREATMENT

Nospecific Tenct opss mun 30 {1 Bec) releves headache  Tinct
1od to sandfly bites Stiffness’of neck rehieved by lumbar puncture

Prophylaxis —Measures aganst sandfly DDT is deadly to sandflies
wn the adult stages Bum rudbish demolsh rusned walls bury
tubble fill cracks with tar fumigate latnines wath sulphur  Xoll
adult sandfies by  swattigg sandfly npets impracticable
Camghor o5 bed and dibutyl phihalate on bands and face reped
sandfies

n Army, shorts should not be worn after sundown Veelhngton

boots forlegsand ankles  Electric fansio barracks and dornutones
create upward draught and blow away sandfies~most efiective

PSITTACOSIS (ORNITHOSIS)

Ongmally disease of parrots (especially § A 3
to man now found 1 other birds budgengars pigeons ete

GEOGRAPHICAL DISTRIBUTION AND EPIDEMIOLOGY

QOutbreaks in England Trance Germany Switzerlend USA
Calformiz and probably Brazl S America Australia.  Sumilar disease
now 15 Faroe Igand and Iceland conveyed by fulmar peteel {Fubmarus
glacsahs) Pigeons ducks gulls finches thrushes and waders (wallets)
also found snfected  Not epizodtc under patural conditions but oaly
s parsots In captwity 10 Insamtary condibons fn budyengass
espectally 1 cold weather Parrots remam i subscute m!cctxou:
state for years Human infection usually directly from parrot Laf
transference of virus from man fo man recorded

ATIOLOGY "
Ultramuero.copic virus {particles 220~235 mp} in blood up ta lo
day Other blfds—»hem(Pcanancs finches  thrushes—susceptible
also gunea-pigs and rabbits mce by ntraperstoreal injection 1ntra
cerebral injection canses encepbalitis”  Vitus bodies staiped by Giemsa

vigible 1n tissues of diseased parrots and 10 map
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PATHOLOGY

In parrot  pencardits with hemorthages Liver studded with
white necrotic foct

In man with

of lungs—
vesieular | pulmonary and muco
purulent bronchitis  Spleen enlarged difffuent  Cerebral purpura

CLINICAL FEATURES

Incubation period B8-10 (occastonally 16) days Severe allness for
2-3weeks High pyrexia for 7days  Rigors occasionally  Cpistaxia
bone and muscle pams then typhoidal with paroxysmal cough

a len Yd . 1

and serm—comg with muttering delirium  Then fall by lysis and 1m
provement i1n 3 days Mild ambulatory cases rcport with sore
throat penbuccal cedema and often epistaxis _Relative bradycardia
Photophotia  In some cases rose spots  on chest and abdomen 2—4
mm {ading on pressure 7~13th day  No charactenistic blood picture
Protracted convalescence with liability to femoral thrombosis Mor
tality 2o per cent

DIAGNOSIS
Mot easy many features resemble typhoid also iofluenza In
oculation of blood and sputum fata] to mice Complement fixation
reaction (Bedson)—antigen from spleen of infected mice—is most
certamn method of diagnosis Pacheco s parrot disease simudar bat
not communicable to mice or man

TREATMENT

Symptomatic  similar to typhoid  Pemieilin chloramphenicol and
aureomycetin all effective

-] of of diseased parrots especially
from S America Difficult 1o California where birds
and paroquets) may be infected and show no signs of disease

EPIDEMIC HAMORRHAGIC TEVER (RED ITVER
O KOREA)

Resembles  scrub typhus i epidemuology  Although known to
Russians and Japanese only became familiar to Western Medicine
1 the Korean War (1952 1953) Cause 15 not exactly hnown but i3
generally thought to be a virus transmutted to man by a mite (Lelaps
Jettmars) and that the reservorr 1s a field mouse (4podemus a rarsus)
Pathology —General vascular collapse Kidneys resemble acute
cells and renal
tubularcells hudneys cortex sharply demarcated from medulla
Hamorrhages present

Clnfeal features -~Seasonal mctdence  Most frequent in 3May june
October and November Tever lasts 7 days recavery in I
Fatality rate about 13 per cent Fever myalgia albumunuria
and petechua) rasb  In severe case hxmoptysis hxmatemesis
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UMr FEVER

as, 3t and “secy a
elevateq Papules on flusheq skin Iastmg 3~4 dayg op trunk fa0, Deci
and CXtremites Usually after atenvaf of days e of temperatyy,
wi wr

seey °0 Periods of
rcmxttmg fever for 45 weeks Desquamatmn on roth day <ompleted
1n fourty op fth Weels Hepatomcgaly Doted 1 o third' Vidence
on epxdcmmlogxcal Brounds that fielq mice (Apodemy,s sPeciosus) may
be Teservorr of Virug Tl‘eatment with aureomyeyy sanslactary

d s virys (D) Pathogen;s for may 20d guine, PIE Mice easily
chy 0! embra,

Bramp, fever 1p yy &anda Ry day feyer of sudden onset

Pathcgemc for myce West Aspp Ytrys Widely distribygeq 1 Wese
ea an 2 Kep n, une bodes 1

blood of forest Monkeys Cercocebys and Colopyg

Menmgo encepbzlom)elms I Ugand, Cauges Paralysis 1 pag and
Monkeys anqg 18 knowy 54 Semli; virus and ;g found 1 mosquitoes
Other Vifuseg Isolated from, Mosqurtpesy Aédes apg Psorophora
known a5 Uganda 5 Bunlamucm Ntaya ang Ziky

Sallsbury fever affectg Children, of 4-9  Acyte type of fever T
Io4° Fy lasting 3~14 days Genera} Iymphademt:s with spleno.

egaly Relapscs frequent

POCK DISEASES
SMALLPOX
Severs Smallpox gy, confined ¢, tropics angq subtropycs Severs
Outbreaks 1 India China gpg Nigena

tiol, —Vaceina BOW regarded a5 origina} virug

“Hlology ed nto 5 = g of monkeys and

then mtmtestxcularly 10t0 rabb;g ndistingyisha e from n13

COWpox) Tpys tansitiog g 20t reversihle Virus  sphericat
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(017 p)  Faschen body  Pure suspensions mow obtun(
contain phosphatase and catalase  Bodies exceptionally sensit
to flocculation by salts Readily wisble under dark gror
it nto skin el y bodies penetr
cytoplasm of eprdermal cells 1ncrease 1n number and show aci
phulic nclusions (Guarmien bodies)  Virus in cells causes hyy
trophy and produces papule Later degeneration and lig
faction produce vesicle which is then converted into pustule
immigration of polymorph cells Fluid forms culture med:
or stap! and other Crusts or scabs on pusi
contan active virus  High infectivity of smallpox probably «
to lesions 1 mouth throat and lungs expressed aiwr conts
elementary bodies aur breathed by susceptible persons cav
infection
Vacermia and vanola cultnated as other wiruses in presemce
living cells 10 tissue culture of rabbit testes corneal epithels
and n fmd medium of rabtut s serum and Tyrode 8 solutionr w
minced rabbit kidney Also on chono-allantoic membrane
chick embryo  Culture virus moculated by scanfieation
Dlagnosis —Elementary virus bodies readily demonstrated 1 ves
flmd by dark ground illummation  afso stained by Gutster
method (1) 1 per cent methyl violet (2) 2 per cent NaHC
Dry films 1n 211 nnse with normal saline and distilled water d
£ix 10 methyl aleohol for half an hour mix equal parts t and 2
test tube filter on to slide cover and incubuate at 37 C
30 minutes rinse i distilled water and mount 1z cedarwood
Elementary bodies stained voilet Of no value in differentiat
between smallpox and chickenpox
Serological diagnosis —Pocks lightly scraped with scalpel mate
suspended 10 saline clanified by centrifugation then mixed w
dilutions of rabbit ant: vaceimal serum  tubes incubated at 37
Positive reaction  finely floccular precipitate  Reaction spec
for vanola and vacoimia  Serum of patient in second week
disease gives simular reaction No antigemic difference betw:
true smallpox and parasmalipox
Treatment —Virulence o smallpox largely due to secondary pyoge
infection of respiratory tract now treated with sulphapyndi
3~4 gm  daily and application of sulphonamide paste to pustu
Ilp Yy Yaotent serum under tr
Peniaillin sndicated 1n pustular stage when infected with pemial!
sensitive strepto or staphylococct

ALASTRIM AMAAS PARASMALLPOX
Modified smallpox occurnng in outbreaks

and —\West Indies Bra
Central and South Amenca Mediterranean  Great Bnta
Especially in Tnmidad  Differs from smallpox 1n rate of sprea
smoulders never assumming features of large epidemc  Spres
by cantact and overcrowding

Atiology —As for smallpox  vaccination protectsve in hugh degree
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Chnieal features —~Incubation perod 14 days  Imtal stay 23 reser]
snfluenza and ace often mistaken for 1t} Seldom showgs the sn:’::
headache vomiting and ngors tydpxcal of smallpox  Equptios
3rd~sth day on buccal mucosa and on slun extends from palate
mnto bronchi  Invohement of slun intermediate between chichen
pot and smallpox  Papules palpated beneath stun  Eruption
n one crop papules umbihcated crusting at end of first week,
and have fallen at ead of second or third ~ Distnbution centrifogal
Protected parts (awlle grows abdomen) free Face scalp
shoulders back arms legs most affected  Pocks cluster at mite
of old scars confluent rashes rare Prodromal rash absent
Mortality rate 0 45 pes cent

T, Symp tic ouly Tad,

Prophylaxis ~Vactanation most efficient against spread

RABIES (Hydrophoba)
A disease of the CNS m dogs and other anmnals transmuited to
man and animals by inoculation of saliva

GEOGRAPHICAL DISTRIBUTION

Al over world i Greenland Iceland and Far North  Has dis
appeared from England  less prevalent than formesly 113 most Evropean
couvtries common s tropics and subtropics sn virnlent form wherever
wild dogs wolves and jackals are common In W Indies and §
America paralytic rabies s transmutted by vampire (Desmodus) as
well as by tnsechvorous and frut eatwg speoes (Dasyplerus Losvarus
Phyllostoma and Arlbeus)

AN warm blooded animals susceptible 1f subjected to btes of foxes
sackals wolves dogs also skunks weasels stodts mongoose and rats
in & Afnca meer cat n horth USA  grey squimel  Doukeys
refractory dogs camels cattle bharses pigs cats sheep goaly

susceplible
ATIOLOGY
k) ¥ in perve endings o

s P
nesghbourbooci of bite  Travels up nerve sheaths to CS  prmary
stimulation then destruction
Street virns —Virus 1 nervous tissue 1n naturally transmitted discase
Virulence vanable when wmoculated subdermally into rabbits

Fised virus—Qbtamed feom street virus by passage through lomg
series of rabbits  fived incubation penod constsnt results  Qae
to four Negn bodies in too ganghon cells of ammon hem

Negn bodies ~Oxyphilic granules 12 ganghion cells probably same ag
cytoplasmie mclustons tw ammon horn (hippocampus né&}og .
used for dhagnosis  pot present m every case only when dise: s
well deseloped  Therefote dogs should not.be killed on suspiaics
but kept #21l bodies have probably developed

Location of virus—CNS and penpheral nenes mtactmusres!
vanable Meduolla five times more virnlent  Sahwary glands o

infected dogs constantly wnfectious bt mot blood feetus

unne liver or spleen

c
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Cultiratlon —Difficult obtained in plisma medium 1n minced chicken
embryo and 18 Tyrode medium

Physical properties —Size 100-150 m;  obtained by centrnifugation
and concentration heat sensifive when most  1n dried form
resists 105 C for 2 munutes  can resist intense cold nd glycenine
(50 per cent ) for months ~ Sensitive to actds and alkahs

Teintdad disease { Paralyssa ) —Paralytic form in cattle and man—
transtmtted to monkeys Vector saliva of local species of vampire
bat {Desmodus rotundus)

CLINICAL TEATURES
Incubation period  long and variable seldom 1o days may be one
year usually 3 months Longer it man than in ammals depends on
site of bite {proximity to brain) seventy of wound and physical con
dition of patient
Two types {a)} furiou —excited {5} dumb—paralytic
(a) Furious —Rapid onset insomma twitchings 4 pyrewa Hydro
phobia panful spasms of wsophagus sight and smell of liqmd
precipitate attack superfimal and deep reflexes exaggerated
rund clear bouts of mama sevual excitement, pdpism  hoarse
voice expectoration noise hike bark of dog ",Convulslv: seizures
ropy salna of pupils Y 1 Average
duration 3} days
{8) Dumb —Paralytic  often unrecogmized 1nfection with large
amount of virus imvolvement of spinal cord Pyrexiza malaise
headache vomting pawm in mte of bite nutnbness ataxia  girdie
}mns consclousness retained creepmg Landry type paralysis of
imbs trunk bladder face tongue and ocular muscles Death
from tesp y paral No hydrophob
than (a) lasts 7§ da:
Paralytic type most frequent 1n animals n dogs waverng gait
T ears paral chew sticks and stones
swallowing 1mpossible Rabid type marked changes n dis
position morose sullen armtable growls barks bites laps
water but unable to swallow convulsions death
Immumty —In lower vertebrates rare 1n man Acquired immumty
by 1noculation of modified form of rables virus  Virus most
virulent for rabbits and after inoculation loses virulence for
higher animals  Spinal cord of rabbit dned gradually loses
infecttve power  Unattenuated fixed tyrus now used for production
of immumity no danger of rabic infection

DIAGNOSIS

History Chlue! difficulty 1s simulation by hystena hypersens:
tiveness to draughts of awr suggestive May sunulate tetanus and
mama  Taralytic rabies resembles Landrys paralysis In dogs

distemper dog hystena or brain tumours simulate rabies
Psendo rables  mad itch —Vurus affects gangha and produces intense
stching  Non fatal disease  has been communicated to man.

Paychological rabies  recorded in doctors and veterinartans

ore prolong,
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TREATMENT
No special treatment symp Cht for
spasms  chloral and bromude per rectum and 1f possible curare sub-
cutaneously Morphta increases mental excitement and sufenng
Rectal nutrient enemata when swallowing impossible
Prophylactic inoculation of those exposed to Infection —Cantenza
tion of wound probably profongs incubation period and allows
‘time to establish 'y by b 1

Preventive i -P; of 13 long process but
incubation period of rabies 18 normally longer Modification of
rabies virus by several passages through rabbits subsequent
attenvation of toxicity by desiccation Modem opmon 13
mclined to the ijection of hypetimmune serum to rewforce
vacene treatment  The following methods are employed —

(1) Unmodified fixed virus {2) Dilutton of fresh fixed virus
{3) Fixed virus attenuated by desiccation-—onginal method
of Pasteur—dried virus preserved 1n glycenne In first
4 days two 3-cc¢ injections made daily of dried cord {dried
a1 tacuo 14 13 12 1t 10 9 8 7 days) Treatment for
21 days (4) Carbolized fixed virus used 1n India whole
brain 1 solution of 1 per cent phenol 12 o 85 per cent
saline mixed 10 mortar at 3y° C for 24 bours Suspension
stored at o C (32° F) Essential moculation contains
o 5 per cent bramn substance Dose 4 ¢c daily for 14 days
Mass vaccination of dogs with chick embryo vaccine mn Istael
and Malaya 1s now bemg undertaken with success The
efficacy of both living and killed vaccines has been amply
demonstrated Per s¢ camne vacanation alope canvot
abolish rabies It can have no effect on other animals which
really constitute the reservoir of the disease

Indications for treatment —All who have been bitten and who have
open wounds scratches etc If ammal 15 alive and well for 10
days treatment may be discontinued

tnation of suspected material —Head of suspected dog of other
E”r:nlma! wrappepd 1o cloth soaked in bichlonde of mercury\wag:
moculation place medulla in glycernne Sections gwe .
result than smears Smears and sections made from hxppo:amlpue
major are fixed and stained with Unna s polychrome me! [h)’;:l
blue for 3 munutes and differentiated 1”95 per cent alcol

Negn bodies stain magenta colour

LYMPHOGRANULOMA INGUINALE (L.1)

L venereum Lymphopathia venereura Chmatic bubo
of the fymphatic

1
Tere

A disease panted by sup
glands produced by filterable ultramicroscopic virua
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GEOGRAPHICAL DISTRIBUTION AND LPIDEMIOLOGY

Very widespread 1n tropics and subropties increasingly <o in Europe
France Germany England Especially n E and W Afnca Indma
China Malaya Japan E Mediterrineain W Indies and § Amenca
and USA =~ Rediscovered in France as  Nicolas Tavre disease
1 by Ef

mostly Y P from native women
ATIOLOGY

Pus ally meningo hal m
monkeys virus particles contamed in lencocytes wisible if stamed
by Giemsa or Castaficda stain  also within cells in groups or clusters
Developmental cycle of virny particles completed 1n 48 hours  Size
125-175 mp  resemble bodies found 1n psittacoss Intraglandular
amjection 1nto guinea pigs produces inguinal bubo  intracerebral
1njection into mice phal also lar an \\
1oculation of chipmunks Cultured in tissue culture and 1n chorio-
allantoic membrane of chick From non ulcerative proctitis by
nsertion of tissue removed by biopsy under slun of guinea pig and
reproduction of buboes
Protection test —Lqual parts of serum of patient and mouse bran

emulsion 1 51n normal saline keptat 4 C (392 Flandosce
injected 1ntracerebrally does not produce encephalitis in mice

PATHOLOGY
and e y d

Pin xzomt

of lymp! glands
histiocytes and giant cells sometimes eosinophiles

CLINICAL FEATURES

Small herpetiform ulcer on prepuce 1n males heals m few days
secondary ademitis  Not seen m arcumesed In female typical
nguinal p o of
lymphatic glands Esthioméne and rectal stricture associated with

fection—gent vectal & T of vulva with
clephantiasis of labia  Pnimary lesion i postenior vagimal wall
ano rectal lymphatic glands affected then spreads via lymphatics to
antenor vaginal wall and posteniorly to rectum Scaming of glands
leads to rectal stricture non malignant stricture of rectum invamably
due to LI not to syphihs More frequent in Europeans than in
patives Eighty per cent give positive Frei Hofimann intradermal
test (¢v) Extragenmtal infections on tongue with lymphadenitis
of cervical glands 11 axilla and on foot

Incubation period 3-4 weeks to 2 months Pyrexia of remittent
type may precede Signs b: of grom
glands—unilateral or bilateral—oblique glands first then crural alse
internal iliac and lumbar  Toxemua from absorption  infected glands
may suppurate or may subside Periglandular wofammation.  Figtuln
discharge clear gummy serum  If excised heal but may be followed
by elthannasxs of leg or scrotum or secondary seps:s Rheumatie
pamnful efflusnions into knee and other joints noted suppuration may
Tupture 1nto bladder
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No special tr

TREATMENT

Chlorofc halatr, P

or
spasms  chloral and bromude ;;ey rectum and if possible curare sub.
cutaneously Morphia 1ncreases mental etcitement and suffenag
Rectal nutrient when 11 7

g
Prophylactic inoculation of those exposed to infection —Cauterisa

»,
P

tion of wound probably prolongs wmcubation penod and allows
tume to establish immunity by antirabie moculation

] ~—Production of 18 long process bnt

incubation period of rabies 1s normally longer Modification of

rabies virus by several passages through rabbits subsequent

attenuation of toucity by desiccation Modern opmion 13

mchined to the mjection of hypenmmune serum to resnforce

vaccine The folk miethods are employed ~—

{r} Unmodified fixed virus (2) Dilution of fresh fixed virus
{3) Fixed vitus by d ginal method
of Pasteur—dried virus preserved m glycenne In first
4 days two 3 c ¢ imjections made daily of dried cord fdned
st vacuo 14 13 12 11 10 9 8 g days) Treatment for
21 days (4) Carbolized fixed virns used in India  whols
brain mn solution of 1 per cent phenol i o 85 per cent
salme mixed 1n mortar at 37° C for 24 hours Suspension
stored at o C (32° F} Essenfial mogulation contains
o 5 per cent brain substance Dose 4 c¢ daily for 14 days
Mass vaccination of dogs with chick-embry o vaccine 1n Israel
and Malaya 15 pow bemg undertaken with success The
efficacy of bath living and killed vaccines has been amply
demonstrated Per sz camme vaccmation alope capnot
abolish rabies It can have no effect on other ammals which
really constitute the reservoir of the disease

Todicatlons for treatment —All who have been bitten and who bave

open waunds scratches etc If ammal s alive and well for 10
days treatment may be discontinued

Examination of suspected material —Head of suspected dog or othet

For
animal wrapped in cloth soaked 1 hichlonde of mercury
moculation p;?lacc medulla 1n glycenne Sections give bet(::
result than smears  Smears and sections made from hxppaf-ﬂa]mlp W
major are fixed and stamed with Unna s polychrome mely ;;‘1
blue for 3 munutes and differentiated 1 g5 per cent 2lco
Negn bodies starn magenta colour

LYMPHOGRANULOMA INGUINALE (L1)
L Lymphop Chimatic babo

A venereal disease d by suppuration of the lymphatic
d 1 virus

glands prod by P












CHAPTER VI

TUNGOUS DISEASES
MYCETOMA (MADURA FOOT)

Tropical fungous disease of the foot rarely of hand and internal
organs

Geogeaphical distributfon and_epidemiology —Widespread 1n India 10

Tural districts  Senegal Morocco Algiers Egypt Sudan Somali

land Aden Madagascar Cochin China South USA S Amenica
O 1 cases bed in and S Italy

E
Never tn towns always 1n field workers
Atiology —Various species of actinomycosis described —

Two mam forms of maduromycetoma as distinct from actino
mycetoma described Black gramned mycetoma—Madunlla my
* wath black grams 1 Tropical

e
Afnica India and other Aswatic countries and parts of N and

S Amenca
The grams of M radially spread. septate h
Yy (=5 & )} with ydosp up to 25 p 18
diameter M grisea1s mamly found n 5 America  In this form

ted surrounded by black corts
zone In the margnal zone the mycelm 13 embedded 1m 2
brown cement Cultural characteristics of these two species per
mament on Sabouraud s medium The yellow gramed fungus 13
Nocardsa somaliensss and the red grawmed 13 N pelictiers {of
Streptomyces somaliensss and S pelletiers)
Pathology —Section of mycetomatous foot express oily surfaco
1 ble 1n pale yellow mass Dis
appearance of bones network of sinuses and cysts In black
variety material 15 black or dark brown In white 1tisa white
mycotic

or yellow roe ike
Chnleal fentures —Commences on sole of foot usually at site of trauma
as small firm rounded painless swelling  (} 10 diameter)
d discharge ¢on

Ruptures discharges o1l urulent bloodstaine
" g 4 P(m black vaneties gun powder

tamming  sulphur grats Tocs
Srnuses form general crease of bulk of foot retraction of toe!
Surface of skin roughened and corrugated  Profuse ducbaxﬁe
Leg atrophies from disuse May extend to tibia occasnon;ay
forearm rarely knee thigh jaw scalp or testicle or lachrys e
glands Purulent mucord flmd exudes containing chanc:lmsed
grains of the fungus Sinuses develop Regional glands enlarg!
‘md infected No fever or other systemic effects

lements
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TINEA IMBRICATA TOKELAU RINGWORM —Wides,

m natives of 8 Pacific Burma Formosa § Chmal\ Central A‘;:mc:
Brazul  Requires damp equable climate 8o-gp F {27~325 C)
Fungus  Epsdermophyton concentricum and E sndicum  mycehum
cultured by soaking scales in aloohel (5 minutes) 1n glucose broth
and then 1 $abouraud s medwm  Scaly limpet Lke growth m
3-4 weeks Demonstrated 1n scales with lig potasse stamed by
carbol genfran violet Branching mycelium between epiderrms
and rete malpighn produces concentnc scaling

Climeal features —At first confined to one or two spots soon occupres
large area and sweeps over whole bodv with exception of palms
soles cruteh axillzand scalp  In a yearlarge part of Lody covered
with dry tissue paper scales 1o concentric paralle] hines arrange
ment characteristsc  Jargest scales usually between shoulders
Itching 4  Distingmshed from other mycoses by absence of

and by ch ne

Treatment —Application of I 10ds or chrysophanic s0:d {20 gr to
ouncej omtment  Not found 1n natives who oil skin with coconut
ot

PP

RINGWORM OF FEET

Honghong faot Mangoe Toe—Tunea pedis  Ongnally confined to
tropics  especrally Far East now umversal e<pecially mn summer
months  Epad. phyton snterdigital E Often
associated with mycotic infection of radls and palms of hands resembling
Hebra s ¢cxema marginatum  Isolation of fungus difficult owing to
contammations Now ovescome by using potassmm tellunte and
pemcilin to mmbit bactersal growth Causes vesciles betwren ioes
and on nner margin or sole of feet macerated skin of mterdiptal
clefts especially the fourth persistent intolerible stchng often
eczematous secondanly mfected Deep cracks may develop Com
mon 1m swimming apd Turkish baths  Dermatophytids or sensiwnity
eruptions may oceur 1o subjects infected locally with fung This
eruption usually subsides on treatment of the primary focus

Diagnosis —Scrapings soaked m Lig pofassz recogmtion of mytehum
of fungus

~—~Often difficult Whtfield 8 omtment (salicylic acd T
Treags:;\;c acid 1 coconut o1l 1z paraffinnm molle (16 parts) applied
for three weeks after feet have been soaked i hot water (,1guulnr:
patnt tincture of merthiolate 2nd merthiolate cream also muc
employed
Prophylaxis —Carbon Rloride apphed to Jes ons s to be :ap\dlg
efiective  Infected persons must take precautsons agawmst sprea
of fungus and should wear loofah slippers in bathroom
ure application of Iotion of hig formaldehyde
d salicyl 3 1 alcohol and water equal parts ¥

As preventive meas!
{40 per cent) 3 1 ac1
viu recommended

-
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TITAT CUILM
rrweem of nalt Cramm 1o sctatle f ey mfcteq by
Trt bo by mmeusumee T emrriave, kyf sefra] efham samlfen,
eremy Ty 40 TL mea=r 11 Trlaand O 2 Fomgs oo s tmlef
Mt freptr rf erala Aprews b kit 0 the ral bt oand
imade rutax car op diev a1 ropeg aal £ suesg of
ralvit Pate naln

Microscopte disgnasit —Srav==y a’s by p e of facy bo'slan
Iy griate &nd eabe 24 b= fomgey e emen s found
et ally i1 Jark hren —ta~c ewer  La*' € comf 4o wih
errma 377 14 proria b and agct o1 pals € ¢ to ezdxnne
defcen ez

Treatment —Srrape nal bed evften ==l bty pe adh a=1pan with
tnt i1 or 2 per et erT e v et ma g alvhel, twce
daly Dressnps brot in posten b Jwes frewe all Whoao
slvanced omly avul emefmalnetss SNalbeisraralant
matry dresacd wih a0 3 sal el er by Eer AT~ o niment
Tolen pant (3 peroeert) (3 ar 3 pary) a9 well recem
m ndel T xtirpatoncf b tl calian® matn sy ray be recesary

OTOMYCOTIS  sarfer s Far Tt weal 1 oear o of 1t evierma
dif wsa urually swsnciat § wih ewe e re f e infcton of
it ey paste ef br 1y Sorenees and e revr of #xternal asltory
meatts pan on cmtart and on Mewr §oaterral anltory
caral ¢mt 1wl f ol s lacscery @ wlarpr  In severe cates
njert pen allis 1 evi3 1 e 1at fu o oare main dnfective
apents Matc nn 1 gald weninls faxraare

Trestment 1 ar eyr npet and swallemd w th s~rt. Clyrerne and
htly 1 tampena o e1ind Afterwares oaly swabongs with
s, ntand fuctangant

TRICHOSPOROSIS
TICDRA

Tecular d sease of 131 of eyelrows leard and scalp confined to
nat ve intat tants in Drar{ Glomba and Guana  Sumerous
FT ity nodw t es which 15k and feel the sand  [roduces matting
ani knotting of bair  Spore t ke tdies ant small black noduley
on hair st aft due to tungus—Jred aia hortar {dsterinecs) a family
of fungl yarauts on trees  Nodule consists of tihtly packed
stroma of Lrown 1 yptx 4 8 u tn diameter known as Mac{ faedra
demonstrated by soalungin Ly potasse easly cultored oa glucose
agar hquefy gelatin

Disgnosis —Fasy not to be confused with trichomycos 3 nodosa or trl
chorex:s nodosa  mon paras ic malformation of the hairs

Treatment —Shaving affected parts

TRICHOM3COSIS NODOSA —Fungous dsease of halr common
n burope C Afnca ard Asa resembl s p1 dra but produces
skin imtation and stains clothes oftenred  Shafts of coarse hayrs
attacked  usually in amlla  Tupgus  Trichosperon bargels
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TINEA IMBRICATA TOKELAU RINGWORM —Widespread
1 natives of S Pacific Burma Formosa S Chima Central Afnca
Brazl  Requires damp equable climate 80-90° T (27-325 C)
Fungus  Eprdermophyton concentrscum and E sndscum mycelum
cultured by soaking scales 1n alcohal (5 munutes) 1n glucose broth
and then in Sabouraud s medwum  Scaly Limpet like growth m
3-4 weeks  Demonstrated 1n scales with hig potassz stawned by
carbol gentian violet B: g mycel between epmd
and rete malmghn produces concentric scaling

Clinical features —At first confined to one or two spots soon occupres
Iarge area and sweeps over whole body with exception of palms
soles ¢rutch amilleandscalp Inayearlarge part of body covered
with dry tissue paper scales 1n concentnc parallel lines arrange
Tent charactenistic largest scales usually between shoulders
Itchung + Distinguished from other mycoses by absence of

A and by 16 PP

Treatment —Application of I sods or chrysophamic acid (20 gr to
ounce} ointment  Not found 1n ratives Who o1l skin with coconut
ol

RINGWORM OF FEET

Hongkong foot Mangoe Toc—Ttnea pedss Ongnally confined to
tropics esfccxally Far East now umversal especially in summer
months pide ph d 1 bles £ f Often
d with mycotic tion of nails and palms of hands resembling
Hebra s eczema maremnatum  Isolation of fungus difficult owng to
ow by using potassmm teffunte and
pentcillin to inhibit bactenal growth Cavses vesciles between toes
and on inner margin or sole of feet macerated skin of mterdigital
clefts especially the fourth persistent intolerable itchung often
eczematous secondanly infected Deep cracks may develop Cm?
mon 1 swimming and Turkish baths  Dermatophytids or senstto ity
eruptions may occur in subjects infected locaily” with fungt Ths
eruption usnaily subsides on treatment of the pnumary focus

Diagnosis ~—Scrapings soaked 1 Lig pofasse recogmtion of mycehum
of fungus , i
eatment ~—Often difficult Whitfield § omntment (saheyhe ack
Te benzoic 2cd 1 coconut oil 32 paraffinum molle 16 parts) aPPhl‘;d
for three weeks after feet have been soaked n hot water ngﬂacg
paint tincture of merthiolate and merthiolate cream also mz

b d to be rapidly
hylaxis —Carbon #lorsde apphed to lesions said to
° effective  Infected persons must take precautions agamnst spread

of fungus and should wear loofah shippers in ‘bathroom
of lotion of hq formaldehyde

As p
{40 p:‘x" cent) 3 1 acid sahéyl 31 alcohol and water equal parts ¥
win recommended o
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TINEA UNGUIUM
Ringworm of nuls Common intractable fungous infection by

Trichophston yubrum ot T mentagrophytes of nails of hands and feet
especially in Europeans i India and China  Tungus gets under
the free edge of the nail and grows back into the nul bed and
invades matnx causing discolouration ndging and fissuning of
nail with black streaks

Microscopic diagnosis —Scrapings made by piece of glass boiled in
hg folasse and soaked for 24 hours fungus elements found
especially in dark haxmorrhagic spots  Liable to confusion with
ecrzema syphubis psonasis and atrophied nails due to endocnne
deficiences

Treatment —Scrape nasl bed soften lunale by potash and paint with
tinct 10d or 2 per cent corrosive sublimate in alcohol twice
dailly Dressings kept 1n position by loose finger stall When
advanced only avulsion of nail is effective  Nail bed scraped and
matnx dressed with acid salicyl or hydrarg ammon omntment
Tuchsin paint (3 per cent) (Castellams paint) 1s well recom
mended  Extirpation of both nails and matrices may be necessary

OTOMICOSIS  surfers ear bot weather ear  Or ohitss svievms
diffusa usually with g fungous infe of
other parts of body Soreness and redness of external auditory
meatus pamn on contact and on chewng External auditory
canal coated with maist sebaceous discharge In severe cases
inject pemallin No evidence that fungi are main infective
agents  Most common pathogen s P's pyocyanea

Treatment —Ear syringed and swabbed with spint  Glycenme and
ichthyol tampons inserted Afterwards daily swabbings with
spint aod fuchsin pamt

TRICHOSPOROSIS

PICDRA

Pecubiar disease of hair of eyebrows beard and scalp confined to
native inhabitants 1n Brazil Colombia and Guiana  Numerons
gnitty nodosities which look and feel like sand  produces matting
and knotting of hawr  Spore like bodies and small black nodules
on har shait due to fungns—Piedraia hortas (Asterine) a family
of fungy parasitic on trees Nodule consists of tightly packed
stroma of brown hyphz 4-8 u 1n diameter known as blac{ Predra
demonstrated by soalang 1 lig pofassa easily cultured on glucose
agar Lquefy gelatin

Diagnosis —Easy not to be confused with trichomycosit nodosa or tri
chorexis nodosa non parasitic malformation of the hairg

Treatment —Shaving affected parts

TRICHOMYCOSIS NODOSA —Fungons disease of halr common
o Furope C Africa and Asia resembles pidra but produces
lun wntation and stains clothes oftenred  Shafts of coarse haus
attacked wusually in axilla  Fungus Trichosporon  busgeh
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CLINICAL FEATURES
{r} Primary benber:  duet produced diseass
{2) Secondary benben now recogmzed 1n other forms of peripheral
Reurits ¢g alcohohe diphthentic poly 1tis Korsakofl s synd
Wernicke s encephalopathy i
Predisposing factors —Lowening of body resistance by pregnanc
lactation surgical operations conza.hsccncc Irog X:iysg:ntex)y'
malana or typhoid  Breast fed babies suffer from benben
from deficiency of vitarun B, 1o mother s milk
Incubation period weeks or months Assumes vamous chnical
forms accordmg to extent and position of nerve lesion  Onset
asidious or sudden usnally apyrexial though prelimunary pyrexial
polyneunitis sometimes noted” Mamly two forms —
51) Dry or paraplegic
2) Wet cardiac or cedematous
Dry ~Para¥1eg1a. usually of legs and arms sometimes of inter
costal muscles Anmsthesia of front of fibia sides of thighs
deep sensibility of tendo Achillis (Abadie s sign) lost Muscular
wasting atrophy of hyp h of les—first
gastrocnemn then plantar muscles—fibnllary contractions often
mycedema or local zone of contraction on impact Loss of fat
Reaction of degeneration (R D ) present
Deep reflexes (knee and ankle jerk) absent superficial actwe
Ataxia on wallung  foot drop often Berben of arms causes
sumufar changes loss of muscular power numbness of fingers
wrist-drop in extreme cases Paralysis of intercostal muscles
sertous—death from respiratory complications  Paralyms of
laryngeal muscles zlteration of voice In extreme cases hernia
tion of abdomen bulging of penneal muscles on expiration
aphonia and explosive cough
Sphincters and bladder normal appetite good  digestion normal.
Often with cardiac 3

-

2 Wet or Cardiac —Enl of heart p of yugulars
loud systolic murmurs reduplication of second sound alteration
1n spacing—tic tac rhyth + on exertion dilatation
+ on exertion especally of R aurcle Wide range mn pulse

low d lic raised by adrenale (Aal stest) used
as of to Diastolic pressure = mui

mum tone pressure give adrenaline 1 mg observe at § minute
sntervals) Auscultatory murmur persists duniog complete refaxa
tion of pressure  Generalized anasarca face pufly Dps
cyanosed ~ Firmer cedema than that of mephntis not mvclval;llﬁ
scrotum  Low tension pulse may be bradycardia  Occasionally
locahzed or fugitive cedema assocated with neuntis of legs Loss
of deep reflexes Amount of urme reduced 1o subacute 0§
chroni¢ forms gross nght sided cardiac hypertrophy pulsation ¢!
pulmonary conus and aorta P wave accentuated b from R ado
Cardsac attacks (Shoshin  Japanese) —~Sudden deat] m
cardiac iaﬂure( + cedema of lungs Also paralysis of dmphrag:.
acute dilatation of stomach pleural effusion hydropencardiu!
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Postmortem —R heart enfarged conus arteriosus affected  Dilatation
of vens  Intracellular cedema of heart muscle sarcolyss
Hydropic degeneration primanly due to excess of lictic acd
(defective oxygenation)  Primary lesion  loss of contractiility
due to water retention

Course —Uncertamn  may suddenly improve then relapse or assume
mahgnant character  usually clears up  In panalytic form
residual pareses or byy h and
weakness

Mortahty —Cardiac form 1n Malaya high (formerly 8o per cent)
paralytic form very low

Atypical forms ~~Rudimentary forms common partial patchy
cedema paralysis of diaphragm atavia of legs  some of mixed
type with scurvy and pellagra, g ship bembent and  Rand
scurvy Chachaleb of Somahland 1s probably mixed berberi
and pellagra

Secondary beriberi —Poly with aleoholic p gastric
carcnoma chronic mtestinal obstruction ulcerative colitis (calling
for cperations on the gastro intestine} cuthosis of hiver and
evident alcoholic neuritis  Mixed cardiac types common in
USA (curable by wvitamin B,) in polyneunt:s of pregnancy with
vomiting and in diabetic neunitis _ Defectiy e assimilation with high

rat T ble for D of
cardio vascular systerm from unbnlanccd diet common 1n USA
and now 3n Britam  Tachycardia bradycardia gallop rhythm
vagal reflex tmtability dilatation of heart artenal pulsation with
pistol sounds  Electrocardiograms normal in 7 per cent of
cases the mamn abnormal changes are in the T waves and pro
longation of electrical systole
B, deticiency plays g:mary rdle in Erec:pxtatsng disease metabolic
rate stmlar to that of pure y et  Car
a disappears before p

Infantile beriberi —Distinct form in Egypt Philippimes S China
Pacific Islands—scourge of Fhilippines Differs 1n essentials from
other forms Never in Europeans rarely in half-castes 1n
breast fed infants born of mothers affected with beribeni or on
deficient diet causing absence of B, 1 milk When children
removed from breast or artificially fed cuse results Acute type
resembles cardiac benbenn  lasts §-3 months  child dies i
convulsions Acute heart faslure cyanosis head retraction and
sphonia are marked features ascribed to paralys:s of left recurrent
laryngeal perve from pressure of left aurncle

Chrome form —Progressive weakness and wasting with periodic
womitng Do troe paralyss bt loss of knes jerks  Pyrexa
vomiting and dysphagia presage death

Infactile beriber: appeared 1n Pacific phosphate islands when restric
tion on toddy (fermented coco nut sap) depnived natives of source
of B; Balance restored by yeast preparations and cod Liver ol
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Vernicke's pathy ~—Ataxia g of and
ophthalmoplegia == superior hemorrhagic pelioencephalitts one
ally associated wath chrome alecholism  Does not resemble
mfective encephalitis  Post mortem hemorrhages found m
mamullary bodfes of bram  First symptoms persistent anorexia
fotlowed by vomitng and nystagmus then paralysis of external
rectus loss of visual acuity papilledema piosis and retioal
h h Rapid resy to anennin

Nutnitional retrobulbar neunitis —Loss of visual acmty with disorders

of perception  Usually pain and blind spot 1n retma Paracentral
d ve p changes round macula—
occasionally optic atrophy ~ Associated 1o majonty of cases with
cardiac benber1 though response to aneurnn therapy disapponting

Burning Fect —Chronic condition as ociated with dietetic deficiencies
noted with benben as well as with pellagra common 1n detention
camps “in last war in Far East Deep aching m soles of feet
spreading like toothache to instep and toes Pins and needles
worse at mght usvally sleep smpossible  A.cending skin analgesia
exaggeration then loss of deep reflexes Many develop retro-
bulbar neuritis and most have associated anbofiavinosis  Although
mcotiie acid gives temporary relief only real improvement 13
seen with Iarge doses of aneunn

DIAGNOSIS
In eprdeme not difficult 1 sporadic cases by cedema of shins
palp cardiac xrreg ongek (sq ) test—nability to
nise from squatting position—hyperesthesia of calf muscles 1mpairment
or absence of knee jerk and blood pressure tests —
{1) Increaseofd lic sound after of
(z) Estimation of diuresis 1n fasting state wath 1 htre of water
Both restored to normal by mjection of B,y
Th test —Ad of ad te B, for 10 days Pyruvic
acid determination 1 acute bertben 2z mg per tent 18
chronic beniberi I 5 mg per cent

e

Dufferentia] diagnosis —From other forms of polyneuntis—alcohol

dlphﬂ‘le!ltlg arsenteal—tniorthocresyl phosphate poisoning (gu:lnlgef
or jake paralysis) flaceid motor paresis  tabes dorsalis
pellagra nutntional cedema  mephntis myocardiac das;z;ee
epidemic dropsy {gv) diabetic neurnitis Korsakoff s syne r;ne
Tandry s paralysis  Chromic lead poisonung shows the blue i
wasting of arms with P of sup Yongos ke g
stipplng of rbec  Benben distingmshed from hthygst:xd L
presence of knee jerk Cardiac beriben occasionally sunul
fluke infection (Heterophyes see p 190)

of R heart pulsating jugolas

of

P

Prognosis —Dan{ger signs
o

Y
muscles scanty unne vomuting
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TREATMENT

Dry beriberl —Diet  Elimination of white rice and substitution of peas
beans oatmeal yeast (marmite) protens eggs milk fat  Strict
bed 1n severe paralytic and cardiac cases  Ancunn (B} speaific
best injected subcutancously  Soluble preparations of B; given
by mouth are destroyed 1n stomach to great extent  Befavan of
Benena for injection (25-30 mgm daily) contains 2 mgm aneunn
percc  Total amount of ancunn arbitrary depending on extent
of paralys:s {excretion of aneunn in unne fow cstimated wil
accuracy by thiochrome method ripid excretion for 3 hours
after or lar i

For atrophy of muscles faradism and massage after hyperesthesla

has abated  Hot air baths also  Prevention of deformity from
muscle contraction and foot-drop by Phelpss tahpes splint with
elastic accumulator

Cardiac beriberf —Nurse as cardiac case  For orthopneet  restriction
of imds  sat neaperient For cardiac distress  3-5 mun of 1 per
cent mitroglycenin—Quabaine gt 1/240 (0 27 mgm ) intravenously
Inhalations of amyl mitrite bleeding abstraction of 8-100z (236—
295 c ¢ ) of venous blood oxygen nhalations

Specific treatment —Aneunn  maximum dosage 3000 I U (inter
national units p 147) In acute cases fooo 1 U intravenously
mto jugular sein patient 1s restless after njection  effect 1s
noted 1 one hour mnise of systolic and diastolic BP and corre
sponding mncrease of uninary flow  Repeat for return of symptoms

Striking results of treatment —Wortality rate formesly 8o per cent

now less than 8 per cent Recovery usually m 14 da Diet
must be radically altered no white rice permitted or relapse will
recur

Infantile beriberi —Infants removed from mother to wet nurse  Extract
of nce palishings 5 cc¢ daily as long as aphonia persists  Aneunin
(f procurable) 1 mg daily Although symptoms alarmuing
recovery tahes place in 3 days
Prophylaxis —Government control &f nee  Too much mlled rice not
Ld ethods Accessory foods
Dicts large of starch and sugar
by foods B, Bread made from whole
wheat flour contains B, \When maize constitutes staple dietary
meal should contain germ  Prophylactic marmife 1n cubes (} oz
7 78&m) twice weekly  Tinned meat s deficient iz By and addition
of other foodstuffs necessa
Body possesses no ample reserve of B, constant supply must be

mamtained
SCURVY

Deficiency due to absence of vitaun C (ascorbic acid) charactenzed
by swelling of gums hemorrhages tnto slun and mucous membranes
Identical with infantile scurvy  In tropics occurs 1o epidemic form
amongst labourers and workers on unsuitable dietary especially natives
accustomed to hberal fruit and vegetable diet
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ATIOLOGY
Typieal food deficiency Ascorbic acid {now prepared svatheticall
hexuronic acid CyH,0, =0 05 mgm Duxt’mved by yrolongl

heat and drymng  present 1n all vegetables and fruit especiall
and lemon  absent from tinned frnts preserved vegetsﬁ)les {5,::;?5
‘beans) . thrt’le m mulk and meat Cannot be synthesized by mos
PP un, fion of yeast and 15 synthesize;
by plants Soluble 1n water and alcohol  more stable 10 acid tha 1
alkaliné media Necessary for elaboration of collagen 10 tissues
for dentine for osteord matrix ch and cell
Requirements for man = 400 units daily
' child = 8oo-1 ooo units datly

Normal persons have store of vitamin C  Normal output 33 mg
daily  Infarge doses causesincrease of unnary setretion  1n scorbubics
excretion diminished

CLINICAL FEATURES
Period of development 48 months Onset insidious loss of
weight emaciation weakness pallor stiffness in leg muscles  swelling
of gums fungating masses project beyond teeth whuch loosen and fall
out Swollen tongue enlarged salivary and lymphahic glands Sk
dry and rough Al and constipation usual
diarrheca
Hzmorrhages —Subeutscular  brusing  purpuric rash  petechiz
round harr follicles especially on thigh 1ntra articular effusions
into knee  subpenosteal nodules cedema of ankles Hzmoptyss
or hematemesis  Cardiac distress irregular pulse hamic systohe
murmurs Headache early delinum later =~ Necrosis of jaw
advanced disease
Complications —Gangrene of Inngs from septic iphalation  Night
blindness frequently asctibed to vitamin C deficiency in tropics
May co-exist with berber: sprue pellagra and other discases
In children scurvy Tosary  at junction of costa! cartilages
separation of epiphyses of long bones
Varieties — Rand scurvy  no spongy gums or neuntic signs of

by ary Dypertrophy secondary dilatation of heart
“et:’be“ epnm ated P Sien :;y bactenal infections

especially pneumoma

DIAGNOSIS
On chincal groundseasy  Constriction of arm by band of sphygmo:
manometer cugnr?presses a.?m togomm on fading of cyanosis petech.al
spots become vissble ndicating capillary permeability e
Intradermal test ~—Dichlorophenol indophenol x/1o0 co 1mject
tume for decolounization of tissues 15 measure for vitagun content
5 puns = tissue saturation o muns or longer = vitamun

deficiency
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Estimation of vitarmun C saturation in normal person  large doso
cauces rapid excretion 1n unne 1o scuw retamned is bod
Give 600 agm ascorb ¢ aad  unne sn 3-6 bours should contain
s mgm per cent {titrate against dichlorophenol 1ndophenol)

DifTerential diagnosis —From acute myelod lymphoid leukemia of
hrmorrhagic diathesis

TREATMENT
Chiefly dietetic  Fruit vegetables lemon Juce fresh meat germuna
ting peas Ascorbic 2¢1d by mouth or intravenously 40-100 mg
{0 6-1 54 g7) daily Hydrogen peroxide mouth wash for gums

INFANTILE BILIARY CIRRHOSIS

Geographical distribution —Frequent 1n India  General features
resemble Lxnnecs cirshosis  nutritiopal basms indisputable
Also1n Dutch E Indies  spanogly in Mexico and China

Atiology —Prevalent sn Hindus (not Moslerns or Europeans) especially
vegetanans and overfed and pampered children aged 6-24 months
usually commences dunng dentition  fatal 1n from 3-8 months
rarely may commence within few days of turth and be fatal in
3 weeks Both sexes equally susceptible Family disease In
Bengal DBombay and Umited Provinces commoner 1n rural
distncts than 1n towns Possible connection with cows mulle
breast fed chuldren escape  Association with bacillary dysentery
suggested Unne may contain Bact cofs and B alkaligenes B cols
also tsolated from liver  Now suggested that fatty liver disease in

‘hildhood may later ‘lead to bibary

cirthosis

Pathology —Intercellular lobular biliary cirthoms {Lxnnec) Feor
mation of new bile-ducts subacute toxic cirthosis  regeneration
adenomata of hepatic cells Liver small hard and bile stamned
Compensatory splenomegaly usnal  Ascites +

Cligical features —Onset innidious  Ascites cedema of hands feet and
eyelids  Cholemua icterus pyrexia usually thirst clay-coloured
stools unne bile + and occasionally B cols Deep bronaing
as 1n Addison s disease  Terminal gastro-intestinal hemosrhage
Death from cholemia

Blood —M:crocytic anxmia  lencocytes 8-14 000-50 000 1n terminal

stages mamnly lymphocytes Arneth count shift to left WR
negative

Treatment —Substitution of modern infant foods for cows mlk has
prevented lusther cascs i curhotic famukes  Recovery follaws
change of food 11 6~10 weeks

Prophylaxis —Proper feeding of expectant mothers 2-3 oz fresh
tn;u‘::ogaﬂy (Vegetables deficient 1n India) Jodized salt added
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PELLAGRA (ALPINE SCURVY)

Epdemic disease of slow evolution diet deficiency  Compl
syndrome  nervous ahmentary and cutaneous with seasonal »
cudence  Confined to rural population  Asin beriber: has two stages
(r) pnmary (2} secondary

GEOGRAPHICAL DISTRIBUTION AND EPIDEMIOLOGY
Almost umversal Ewurope Spain Portugal § France Italy Auste
Hungary Balkan States Po]an% Russia gaP]xLo a few from German
and Brntam  dfrica W Afnica Egypt Sudan Red Sea Rhodesis
Nyasaland Zululand Umion of S Alnca Tanganyika Kenya Gol
Coast Asiz  Asia Minor India [sparngly) Malaya Philippuser
Japan China Korea Manchuna Amenca Canada South USA
Mexico Ceptral and § Amenca W Indies fesp Jamaca Barbados)
Australassa  a few casesin S Australia and New Caledoma
Fluctuation from year to year Long periods of quiescence Nov
or In epd form in spnng and autumr
months  Egypt Apnl-May October~November  Njyasaland
August-October  January-March  Barbades  May-October
Sex and octupation —Both sexes liable 1n US A more 1 womes
(37-40 from debilitating effects of menstruation partunition etc}
Common in children 1n South US A Field labourers especially
Lable 1nhalutants of towns escape even in heart of endemic areas
Pellagra in Britain —Attention was drawn to pellagra i England i
1912 then it was discovered in London hospitals later 1n lunatic
asylums and other pecially I Mental
Hospital From 1922 onwards numerous deaths from pellagra
recorded 1n asvlum inmates y pellagra now I
noted assoctated with ehronic intestinal disease
Infantsle pellagra —Especially 1n Central W and E Afnica  some
times considered a separate disease
Predisposing causes —In time of stress and war great increass 12
pellagra as tn Turkish armies 1n 1918 noted also 1n national
disasters as after great Misissipps floods in 1927 Pellagra
d uader improved hygl and dietetic conditions

eg in Jtaly

/£TIOLOGY

Fotmerly ascribed to consumption of maire first 1n Ifaly later
South USA Certan proof that discase 1s stifl most common 12
countries where matze 1s staple articfe  Influence of sunlight on shi
manifestations noted by Italian observers who reproduced rash og
himited areas of <hin exposed to sun  In 1912z Funk first sugges:P
analogy between pellagra and .curvy as food deficiency LA :e;l
disease reproduced in America on_protemn defictent diet on}ggl )
protemn value theory tested out in Turkish prisoners of war 1 Egyp!

m 1919
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Black tongue disease of dogs {camne typhus) found by Goldberger
to be analopous to human pellagra curable by yeast and Liver {1922
PP (pellagra preventive) factor stipulated proved idemtical wi
aitamin By—n cotic acd and nicotamide
Nicotinic ncid —Carboxy he acd of pyndine (by oxidation of nicotine)

essential substance in meat infusions necessary for growth of
bactena  “aicotimc acid and micotamide cure black tongue in
dogs nutritional disease of pigs and pellagra 1n man I unctions
1 body unknown but part of and Y

are essentral for carbohydrate metabohism  Liver ladneys mulk
egrs and cheese are richest sources of mcotinic acid

—Also in pellagra syndrome a
yellow fluorescent pigment in liner eggs and milk imparts
greemsh colour of whey  Isolated 1n pure state and synthesized
Chief supply denved from meat and milk Characteristic sign of
riboflavin deficiency 1n amimals  failure of growth Concerned
with oxidation 1n body tissues not synthesized by the orgamism
essential for cellular respiration eficiency 18 man (anbo
flavinos s) exposed by angular stomatitis with fissuring (cheilosis)
scborthea  acne rosacea possibly interstitial keratitis—signs
associated with pellagra

Summary —Pellagra due to 11l balanced diet can be prevented by
suitable dietary alterations and by addition of vitamin B, complex

PATHOLOGY
Mamn features often obscured by co-existing disease especially
bacillary dysentery and tuberculosis General atrophy emaciation
deep pigmentation of viscera brown atrophy of heart atrophic changes
m suprarenals some atrophy of brain distension of lateral ventricles
degeneration of lateral columns and crossed pyramidal tracts of cord
atrophy of antenior cornual cells

changes —C and of Nissls
granules 1n postenior spinal gangha  marked chromatolysis of
Clatke s columns Betz cells of cortex and Purkizje cells Re-
semblance to central neuntis and subacute combined degeneration
of cord No changesinCSF

CLINICAL FEATURES

Prolonged course Note regular periods of quiescence and exacer
\;ahon{ May last for years Diagnostic tnad—dermatstis darrhes
ementsa

Prepellagrous symptoms (larval pellagra) —Frequent and may escape
detection ~ stomatitis raw red tongue as in sprue with angular
stomatitis atrophuc  scaly lips (perleche}) bleeding swollen
gums conjunctivitis with lacrymation sebortheeic excrescences
on naso labral {olds alx nast ‘and bndge of nose Roughened
skin over knees and elbows  phrynoderma or toad slan Often
1o further syimnioms noted
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Dlges:lvet sy}v‘np(om -N{;usea vomting flatulence diartheea often

steatorrhcea resembling sprue  meteonism

abdominal tenderness » + Epigestne and

General appearances —Tense staring look  irmtable stupid morose
headache pains 1n lowns and back

Shin symptoms —Dermatitis may be earbest symptom noted but 18
usually secondary to general metabolic d b
charactenstic erythema like sunburn on exposed parts  back of
hands dorsum of feet forearms chest neck face {butterfly patch)
and usually on scrotum or female gemtaha  symmetneal patches
behind mastod p f 4, roupd neck hke
collar (Casals nechlace) Areas affected are temse swollen
bum and itch on exposure to sun petechue bullz and fissures
common After 14 days d hyperk
roughened sepia pigmented skin which gives the condition its
name pelle {skin) agra {rongh) Ahoyhy of mtrnsic moscles
of hands 13 canang 2 kied app (washer
women s fingers)  colour of skin mpatorally vares sn different
races—blacksh purple 1o negroes  Burning sensation of feet and
hands possibly due to liberation of histamine Local cedema of
legs and d not i aeute cases

With each ofd 15
Nervous symp —Tremors especially of tongue Deep reflexes -+

ankle clonns M dorsal spinal tenderpess Muscolar cramps

asomnia stupor vertigo tendency to fall backwards or forwards

Hands and feet burmng  Chvostek s sign occaslonally  Pyrosis—
burniog P d der mamacal
ludes smadal (i:alt lsguasdh; epuat::
legia epileptiform convalsions nally complete de
;arglyslspme&ntmmce of urine and f=2ces bedsores death Whole
course vaniable usnally 10-15 years
Vanation in type obscure forms —Pellagra sine pellagra commoner
than folly-developed discase Larva) pellagra glossitis angular
stomatitis atropbic changes i Lips (pesleche) In some nervous
symptoms predommate 1n others gastro mtestinal or cutaneous
gculx;r involvement occasional ptosis  diplopia  ambiyopiz
mydnasis  Acute yaprdly fatal form pellagra typhus pyrexi2
prostration muttenng delinum tremors + ngpdity convalsions
Death 1n 3 months N Jooked " ces smtsble
Pel hildren —May be overloo 1 native I
e,as%:;an 1:1\3 hair Jose ng'nnal colour and gloss diarrheea trmw':!
cedemas  then pigmented patches on extensor surfaces of wrs!
ankles kuees and elbows
Clinical ~Blood d anmma usual but n‘ix
progress Occasionally true permcidus picture Leucocyte ':"V,an
normal but constant lymphocyte increase Indrect posm;,;uma
den Bergh test 4 no change m corpuscular fragility b
albumin dimmshed Gastric ymee  constant hypochlorhy "
often achlorhydna Unme alkaline casts indican _copropos
2 (£ 1 tered

{t e of pellagra) specially
noted 1 alcoholic secondary pellagra
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SECONDARY PELLAGRA ——Tellagra may lead to insamity but
mental patients in asylums are Lable to pellagra after 6 months
Pellagra may be due to voluntary restrictions—shmming or even
Letogenic diets
Peltagra in all its may be 4 with organic
lesions of gast testine ph 1 stncture af
stomach pylonc ulcer or stenoms carcinoma of ieum rectal
stricture polyposts chromic amebic or bacillary dysentery cechac
discase idiopathic steatortheea sprue
Alcobolic pellagra —Seen 1n chronic alcoholics 1o USA  especially
with methy! aleoho!  Glossitis and angular stomatitis marked in
these cases  often associated with aleoholic neuntis
Prognosis —4-10 per cent become p ypsane
usual but general paralytic type sometimes

DIAGNOSIS
Difficult 10 larval and atypical cases Made on clhimical grounds
asusted by climical pathology
Differential dlagnosis —Rash to be distingmished from acrodymia
ema multiforme dermatitis venenata eczema trade derma
titis lupus ery 1 nutrition (k
Plummer Vinson sy Gast: 3> b
spree  Nervous mamiestations from hysteria “general paralysis
ergotism and lathyrism Pink disease in children may be
mustaken for pellagra Crazy pattern slin lesions—extremely
common on Jegs of hed nat not p

TREATMENT

High protein diet liver yeast extracts { marmite ) Nicotime
&&1d by mouth 2z00-1 500 mgm (3-22 5 gr) daily over considerable
peniod Larger doses n y for nerve also
of 4o-80 mgm  apt to produce mcotinic reaction—arterial pulsation
flushing sometimes cedema  Routine dosage 300 mgm (4 5 gr) of
meotiie acd daily  Similar results with nicotapide Glossitis and
ephthous stomatitis healed 1n five days For angular stomatitis
nboflavin 3 mgm (o 45 gr) daily Overdosage with nicotimic acid
fingling and numbness of tongue and pain in lower jaw  Treatment
controlled by estimation of coproporphyrins  Other forms of mental
discase—e g~ parancia—now being treated with mcotime acid or
coramne (diethylamide of micotinsc acid) Pyrazine monocarboxyhic
acid and quinolime acid have action similar to meotinic acd
P, —Mainly 1mp 1m dietetic standards Maize flour

as standasd diet prohibited

KWASHIORKOR (Malignant Malnutnition)
Kwashiorkor 1s 2 common tropical childhood disease taking its

pame from a West African term  red man or boy and denoting
pipment2ry changes in the hair 1t is nutritional s arioin leadine
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Digestive symptoms —Nausea vomiting flatulence diartheea often
ey ling sprue  meteor, 4+ Ep and

abdominal tendemess

General appearances —Tense staning look irmtable stupid morose
headache pains m loins and back

Skin symptoms —Dermatitis may be earliest symptom noted but 13
usually secondary to general metabolic disturbance  symmetrical
charactenstic erythema like sunburn on exposed parts  back of
hands dorsum of feet forearms chest nech face {butterfiy patch)
and usually on scrotum or female gemtaha — symmetncal patches
behynd mastod p preading d round neck hike
collar (Casals necklace) Areas affected are tense swollen
burn and 1tch on exposure to sunt  petecluz bulle and fissutes
common After 14 days desg won  hyper n
toughened sepia pigmented skin which gives the condition its
name felle (skm) agra (rongh) Atrophy of intnnsic muscles
of hands 1s common causing a wrnkled appearance (washer
women s fingers) colour of skim naturally varnes i ¢ ferent

races—blackish purple in pegroes Buruag sensation ad
bands possibly due to hberation of histamine
legs and lized not n

‘With each recurrence of dermatitis pigmentation 3¢

Nervous symptoms —Tremors especially of fongue T
ankle clonus Mid dorsal spinal fend?
1nsomma stupor vertigo tendency to !
Hands and feet burming  Chvostek s s
burming 1n sophagus-—and depressts
interludes swcidal tendepetes £
plegia epileptiform convulsions
paralysts mcontinence of urine ¢
course vartable usually ro-15 years

Vanation in type obscure forms ——Pr
than fully geveloped disease Larval
stomatitis atrophic changes 1 hips (
symptoms predominate 1 others ,

cular involvement occasional

mydnasis  Acule raprdly fatal form
prostration muttering dehnum
Death 1z 3 months

Pellagra 1n children —May be overlooked
shin and hatr lose normal colour and
cedemas then pigmented patches on
ankles knees and elbows

Climeal pathology —Blood ~ secondary

O 1y trm

© P
normal but constant lymphocyte
den Bergh test 4+ no change m corp
albumin dimumshed Gastnic jmee
often achlorhydria Urmme alkalhine
phynnunia (formerly considered
noted 1n alcoholic :;‘conaan

t
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SECO vDARY PLCLLAGRA --Pellagra may lead to insanity but
mental patients in asylums are hable to pellagra after 6 months
Pellagra may be due to voluntary restnictions—shmming or even
Letogeme diets
Tellagra in all ats {e may b d with organic
lesions of gast: test: K] stricture of
stomach pylonc ulcer or stenosis caranoma of ileam rectal
stnicture polyposis chronic ameebic or bacillary dysentery cecliac
dr case idiopathic steatortheea sprue
Alcoholic pellagra —Seen 1n chronic alechohies 1m US A especlally
with methyl aleohol  Glosstis and angular stomatitit marked {n
these cases  often associated with alcoholic neurnitis
Prognosis —¢-10 per cent become insane  Melanch
usual, but general paralytic type sometimes

DIAGNOSIS

Difficult in larval and atypical cases Made on chinical grounds
asusted by clinical pathology
Differcntial diagnosis —Rash to be distinguished from acrodyma
erythema multiforme dermatitis venenata eczema trade derma
titis lupus eryf
I'lummer\mson Gast:
sprue  Nervous manifestations from hystena general paralysis
erpotism and lathynism Pink disease n children may be
mistaken for peuagra Crazy pattern skin Icalons—e‘tremely
common on legs of

TRCATMENT

High protein diet liver yeast extracts { marmite } Nicotumc
acid by mouth z00~r 500 mgm {3-22 5 gr) daily over considerable
penod  Larger doses necessary for nerve also
of 40-80 mgm  apt to produce nicotime reaction-—artenal pulsanon
flushing sometimes cedema Routine dosage 300 mgm {4 5 gr) of
nicotinic acid daily  Similar results with micotamude  Glosutis und
aphthous stomatitis healed 1n five days For anpular stomatiis
nboflavin 3 mrm {0 45 gr) daly Overdosage with micoime atd
tinghng and aumbness of tongue and _pain in lower jaw Treatment

d b; of ther forms of mental

disease—e g Aranola—now \nmg treated_with micobmc acid or
coramune (diethylamide of nicotinic acid) Pyrazine monocarboxylic
acd and qumohmc wd have action similar to picotimc acid

1 dietetic d Maize flour

as mndua dm’ prohibited

LWASHIORKOR. (Malignant Maloutnton)
Kwashiorkor is a common tropical childhood disease taking its
name from a Vest Afncan term  red man or bay and denoting
pigmentary changes 1n the hair It 1s nutntional in ongwn leading
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Digestive symptomns —Nausea vomiting flatulence diarrheea often
Y + Ep

g sprue

abdominal tenderness i and

General appearances —Tense starng look irntable stupid morose
headache pamns in loms and back

Sian symptoms —Dermatibis may be earliest symptom noted but 15
usually secandary to general metabolic disturbance  symmetnical,
charactenstic erythema hke sunburn on exposed parts  back of
hands dorsum of feet forearms chest neck face (butterfly patch)
and usually on scrotum or female gemtalia  symmetncal patches
belund mastord p preading round neck like
collar (Casals mnecklace) Areas affected are temse swollen
burn and 1tch on exposure to sun  petechiz bulle and fssures
common  After 14 days desq hyp
roughened sepia pigmented skin which gives the condition ats
name pelle (skan) agra {rough) Atrophy of mtnnsic muscle
of hands 15 common causiug a wrnkled appearance |washer
wamen s fingers)  colour of slin naturally vanes in differen
races—blackish purple 10 negroes Burning sensation of feet anc
hands possibly due to liberation of histamine Local cedema o
legs and lized not 1o acute cases
With each of P tation 15 d

Nervous symptoms —Tremors_especially of tongue Deep reflexes -
ankle clopus Mid dorsal spinal tenderness Muscular cramps
msomma stupor vertigo fendency to fall backwards or forwards
Hands and feet burning  Chvostek s sign occasionally  Pyrosis—
burning 1 d dep ita mamacal
interludes smcidal tendencies = Gait uncertain spastic para
plegia epileptiform conviulsion, Finally complete dementia
paralysis incontinence of urme and fzces bedsores death Whole
course variable usually 10~35 years

Vanation in type obscure forms —Pellagra swne pellagra commoner
than fully developed disease Larval peflagra  glosutis spgular
stomatitis atrophic changes 1n lips (perleche) In some mervousy
symptoms predominate 1o others gastro mtestimal or cutaneous
Ocular nvolvement oceasional ptoss diplopia  amblyopra
mydnasis  Acute yapsdly fatal form = pellagra typhus pyrexis
prostration muttenng delinum  tremors + ngudity convulsions

Death 1o 3 months e
Pellagra in children —May be overlooked in nahive races it
s%: and hair lo e ngyrmal colour and gloss diarrhoea transient
cedemas  then pigmented patches on extensor surfaces of wnsts
ankles knces and elbows P—
Clinieal -—Blood dary an®mia s uf
progress OcéaswnaUy true permcicus picture  Leucocyte :%\,mt
normal but constant Ivmphocyte ncrease Indirect positive Van
den Bergh test 4- no change 1n corpuscular fragili Plasma
albumin dinmished  Gastne "‘l‘g‘acf constt:nt gypogln cri:;?gﬂo:
Ikaline casts indica:
often achlothydna Unne alkaly i) 5

phy ormesly
Hated 1n alcoholic secondary pellagra




NUTRITIONAL DISEASES 157

ECONDARY PLLLAGRA —Tellagra may lead to inaamsty but
trental patients in asylams are hiable to pellagra after 6 months
ellagra ray be dee to voluntary restnctions—shmmung or even
hetngeme diets

ellagra in all its £ mMay be d with erganie
I~i0ny of gast test rhageal stncture of
stomach pylonc ulcer or stemows carcinoma of ieum  rectal
stricture polyposis chrome ameebic or bacllary dyventery cachiac
dierase 1diopathic steatorthera sprue

oholic pellagra —Seen in chromc alecholies in US A especially
with methy] aleohol  Glosuitis and angular stomatitis marked fn
theee caser  often associated wih alcchohic neonts

gnosis,—4-10 per cent e T 1nsane
usual but general paralytic type sometimes

DIAGNOSIS
nfficult 1o larval and atypical cases Made on chaical grounds
sted by climeal pathology
ferentlal dlagnosly —Rash to be distinguished from acrodyma
erythema multiforme dermatitis venenata eczema trade derma
titis lJupuy eryth 1 y!
Plummer Vinson sy ymy
sprue  Nervous manifestations from hystena general paralyms
ergotism and lathynsm Pink disease  in children may be
mistaken for pellagra  Crary pattern skin lesions—extremely
common on Jegs of und: h t. not pell

1 1

TREATMENT
High protein diet liver jyeast extracts { marmite ) Nicotinic
d by mouth 200-1 500 mgm (3-22 5 £T) daily over considerable
nod  Larger doses necessary for nerve involvement  also injection
40-80 mgm  apt to produce t rterial g
shing sometimes cedema  Routine dosage 300 mgm (4 5 gr) of
otinic acid daily Similar results with micotamide Glossitis and
hthous stomatitis healed in five days For angular stomatitss
oftavin 3 mgm (o 45 gr} dady Overdosage with nicotinic acd
gling and numbness of tongue and pain 1n lower jaw  Treatment
itrolled by estsmation of coproporphynins  Other forma of mental
ease—e g paranoia—now being treated with micotime acd or
amine (diethylanude of micotimc acid) Pyrazine monocarboxylic
d and quinolime acid have action similar to mcotme acid

1 dietetic dards  Maize flour

==\

amly
as standard diet pxoﬁubxted

EKWASHIORROR (Mahgnant Malnutntion)
Kwashiorkor 15 a common tropical childhood disease taling its
me {rom a West Afncan term red man or boy and denoting
gmeatary changes in the hair It 13 nutritional in ongin leading
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SECONVDARY PLLLAGRA —Tellagra may lead to insamity but
mental patients 1n asylums are hiable to pellagra after 6 months

Tellagra may be due to voluntary restnctions—shmming or even
Letngenic diets

Pellagra in all its mamies ations may be associated with organic
J~siony of gasts T 1 stncture 2 of
stomach pylonc ulcer or stenowis carcinoma of sleum  rectal
stricture polyposts chromic amaebic or bacillary dysentery cochac
diecase idiopathic steatorthora sprue

Alcohollc pellagra —Seen n chromc alcohohics in US A  especially
with methy! alcohol  Glossitis and angular stomatitis marked in
these cases  often assrciated with alcoholic neantis

Prognosls —¢-10 per cent become per ly 1nsane
usual but general paralytic type sometimes

DIAGNOSIS

Difficult in larval and atypical cases “ade on clinical grounds
aswisted by climcal pathology

Differential diagnosis —Rash to be distinguished from acrodynis
erythema multiforme dermatiis venenata eczema trade derma
titis lupus ery malignant mal (lewash )

Plummer Vinson syndrome  Gast: ymp
rue  Nervous mamfestations from hystena “general paralysis
ergotism and lathynsm  Pink diseass  in chillten may be
mistaken for pellagra  Crazy pattern skin Jesions—extremely

a4 pat 1

commog on legs of ot p

TREATMENT
High protein diet  Liver yeast extracts { marmute )} Nicotinle
scid by mouth zoo-1 S00 mgm (3-22 § gr) daily over considerable
period Larger doses necessary for nerve involvement  2lso injection
of 40-80 mgm  apt to produce t rterial
flushing sometimes cedema  Routine dosage 300 mgm (4 5 gr) of
nmicotinic acid dailly  Similar results with micotamide  Glossitis and
-;{:’thcus stomatitts healed 1n five days For angular stomatitis
nboflavin 3 mgm {0 45 gr) daly Overdosage with micotimc acid
tingling and numbness of tongue and pain 1o lower jaw  Treatment
by o P Other forms of mental
di eass—e g paranola—now being treated with mcotmc aad er
{ y of aad) Pyrazne monocarboxyhic
ecid and quinolinie acid bave action similar to micotinic acid

m dietetic Mazrze flour

~Matnly 1mp
&s standard diet prohibited
KWASHIORKOR (Malignant Malnutrition)

Kwashiorkor 13 a common tropical childhood disease taking its
name from a West Afrncan term  red man or boy and denoting
pigmentary changes in the hawr It 13 autritions! in ongia leading
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Digestive symptoms —Nausea vomting flatulence ds
steatorrhoea bling sprue 5 -}-e d'_anhma ela!!:g
abdominal tenderness i

General appearances —Tense stanng look unitable stopid
eadache pans n lons and b%xck Pie motose

Skin symptoms —Dermatitiy may be earliest symptom noted but i3
usnally dary to geaeral \ disty
charactenstic erythema fike sunburn on exposed parts  back of
hands dorsum of feet forearms chest neck face (butterfly patch}
and usually on scrotum ar female geattalia symm:mca{ patches
behind mastord p preading round neck like
collar {Casals necklace] Areas affected are tense swollen
bumn and 1tch on exposure to sun  petechie bulle and fissures
common  After 14 days d t yp
roughened sepia pigmented skin which gwes the condition 1ty
name dp:!!z {skin) agra (rough) Atrophy of mtnnsic muscles
of hands 1s common causing 2 wrnkded appearance (washer
womens fingers) colour of skn naturally vates i different
races—blackish purple in negroes Burning sensation of feet and
bands possibly gue $o hiberation of lystamine  Loral aedema of
legs and Nized not mn acute cases
With eath recurrence of d pig 18

Nervons sympioms —Tremors especially of tongue  Deep reflexes 4
ankle clonus Mid dorsal spinal tenderness Muscular eramps
msomma stupor vertigo tendency to fall backwards or fornards
Hands and feet burming  Chvostek s sign accastonally  Pyrosis—
burmng 10 P d dep holl 1
mterludes swmcdal tendenctes  Gart uncertain spashic pars

complete dementia

legia epileptiform convulsions  Fipall
3 rilysx:pm?;mtmence of unne and fxces {edsons death Whole

course vanable usually 1o-15 years

Variation In type ob cure forms —Pellagra ssne pellagra commoner
than fully developed disease Larval peffagra’ glossitis angular
stomatitis atrophic changes mn hips (perleche) In some nervouy
symptoms predominate 1in others gastro intestinal ar cutancony
Ocular nvolvement occasional ptosis diplopa  ambiycpia
mydnasis  Acute vapsdly fotal form ~  pellagra typhus pyrexia
prostration muttenag delinum tremors + mgidity convulsiony
Death in 3 months Tooked " s mtable

chiddren ~—May be overlooked 1n natwe race

Mh&ﬂ ]:nd hair lose ngyrmal cofour and gloss diarrheea tramsient
wdemas then pigmented patches on extensor surfaces of wnsty
ankles knees and elbows 4 2 but may

ogy —Blood  secom anFimua us:

Chn!;ggrgﬁho‘ogaswnaﬂy true pemxgz?:x: picture  Lencocyte count
nermal but constant lymphocyte ncrease Indirect positive Vag
den Bergh test + no change m Corpuscular fraglity Plzdssa
albumn dmmmshed  Gastne Jl‘l’:lacle wns:antﬂgy;};:chirgzo po:

casts _ind

o{ten acblog}}ydna' Unne  alkaline ) specally

noted 1 alcoholie secondary pellagra
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SECONDARY TELLAGRA —Tellagra may lead to incamty but
mental patients in a.ylums are hable to pellagra after 6 months

Tellagra may be due to voluntary restnttions—<limmung of even
ketogenic diets

Pellacra 1n all ats 1ors m3y be 4 wth ergame
1esions of pas rontestin  ereophageal stricture carmnoma of
stomach rlonc uler or stenrs s caranoma of rlenm  rectal
stricture polyposis chrome amabic or bacillary dyv atery ccehac
d sea ~ 1liopathic steatortheea sprue

coholic pellagra —Seen 1n chrome alecholies 10 US A espeanlly

M with n‘:thgrnlcohul Glosutis and angular stomatitis ma?x‘iid in

these cases  often asyxiated with alcoholic neuntia

Prognosts ~—4-10 pey cent bacame per 1y wsane h
utual but general paralytic type sometimes
DIAGNOSIS

Difficult 1n 1anal and atypical cases  Made on clhinical grounds

assisted by clincal pathalogy

Differential diagnosls —Rash to be distingmished from acrodynia
erythema multiforme  dermatitis venenata, eczema trade derma
titis lupus erythematosus \{ ( )
Plummer Vinson sy Cast al symptoms
tprue  “ervous mamfestations from hysteria ‘general paralysis
ergots m and lathynsm $ink disease  in chiliren may be
mistaken for pellagra  Crazy pattern skin lesions—extremely
common on legy of t —are not p

TREATMINT

Hiph protein diet  liver yeast extracts { marmite ) Nicotinic
ecid by mouth 200~1 500 mgm (3-22 5 £7) daily over considerable
peniod  Larger doses necessary for nerve involvernent  also injection
of 40-80 mgm  apt to produce mcotinic reaction—artenal p
flushing sometimes edema  Routine dosage 300 tmgm (4 5 gr) of
meotme acd daily  Sumilar results with nicotamide Glossitis and
aphthous stomatitis healed 1 five days TYor angular stomatitis
niboflavin 3 mem {0 45 #1) daly  Overdosage with mcotime acid
tingling mnd numbness of tongue and pain 1n lower jaw  Treatment
controlled by estimation of cogreoporphyrms Other forms of mental
d ease—e g paranoia—now being treated with micotinie acid or

(diethy de of acid)  Pyranne monocarboxylic
ac1d and guinolimc acid have action similar to nicotinic acyd

1 dietetic standards  Maize Sour

P —Aainly imp
as standard diet prohubited
KWASHIORROR (Malignant Malnutrition)

Kwashiorkor is a common tropical childhood disease talung its
name from a West Afncan term red man ot boy and dencting
prgmentary changes 1 the haiw It 13 nutntional in ongn leading
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TROPICAL SPRUF (Psilouis Ceylon Sore Mouth)
(T A == Icrmannsanrmia  HCE = Hydrochlane acd)
Syndrome  glossitis emaoat tic anTma ste
of long duration in tropical countni~s  Rerembles fdiopithic steato
trheea som times known as  non tropical sprue  also ceellac
dicease m children

GLOGRAPHICAL DISTRIBUTION AND EPIDEMIOLOGY

Particularly 1n India and § Chma Ceylon Philippines Mauntius
N Australia® rarely 1n 1aafic Islands  Central Asia (Transcaspa)
W Ind es (Porto Rico) South USA Centraland S Amenica  Iarely
i N Afnca Talesine Syra and S Italy  Apparently absent from
Central Afnca Sometumies has scawpal mmcdence  In India and
Ceylon at Goondt N

5 especially Liable but may occur 1n Indians espeaally

those who have adopted Luropean life rare inindigenous natives
almost unknownn neproes  Chinese and Japanese Lable

Both sexes equally Lable in third and fourth decade  unknown in
small children (younpest reported 1t} not common in young adults
Hu,band an ) wifs may be attacked at same time

1opular theory 1n Ceylon and India of association with hquuong—
sprue bungalows ( dry rot 1n walls) but no universal connection

ATIOLOGY
Imtral cause still obscure  Remarkable charactenstics

(1) Latency may commence 23 years or even longer after quitting
endemic area

(2) Remissions disease may recur 20 years or imore after imtial
attack

(3) Long residence 0 endemic area formerly considered necessary
(2-3 years or more) 1n recent war in Burma from 1942-1945
sprue behaved like epidermic disease with a short incubation
period  n some instances two weeks  Sprue appeared on an
unprecedented scale 1n widely separated areas—unconnected
with dietetic or chimatic factors  There it observed distinct
regional distribution  though confined to India and Burma
It was absent amongst troops in the Pacific combat zone  Three
quarters of the cases had less than two years service  In 1044
some 675 British soldiers were invalided to England with sprue
Seasonal incidence 1n I India lasted from March to September
but peak incidence 1n June which corresponded with the fly
season and outbreaks of baallary dysentery

Possibly to it 1n with all peculianities sprue may be yius 1nfection
c cause sugpested but difficult to prove ~Sprue syndrome 18

expression of chromc jejuno ileal insufficiency (Bennetd) ~ Main signy
aod symptoms common to other diseases 1n which there 1s damage to
absorptive surface of small intestine  Interference with pormal
absorption of proteins sugar and especially of fats  Mechansm of fat
absorption p Lacd did h

B —Several factors are common to sprue pellagra and P A
they may merge into one another  therefore border Line cases occur
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Sl a PATHOLOGY
0 dry rough lemon yellow Emaciation ahsence of
cutancous and omental fat Atrophy of liver i :omehmeg f:‘tlz’
degeneration  Heart brown atrophy  Diaphanous distended Smaf‘l'
antestine many changes formerly described due to post mortem
changes P in duff G that
vills are shrunken phied with sub: 'y changes
and sometimes ulceration Mesentenic glands enlarged and fibrotic
Bone marrow hyperplasia as in permicions anwmma  Death usually
from intestimal atrophy anzmia perforation of tleum
Climeal pathology
Feces  steatorrheea large copious acid sour odour contam
bile 5 times normal size  excess of fat so per cent or more
colour masked by fat and alteration of bile pigments excess of fatty
acids three times that of neutral fat fatty acid crystals and fat
droplets seen n microscopic preparations  Indications that pan
creatic function 1s normal  fat 1s split but not absorbed Low
fat content of blood (412 8 mg per cent —normal 6oo mg per
ceat) Sigmoidoscopy shows rosy red injection of intestinal
mucosa
Unne 1o acute stage urolin + coproporphynnuna indican

Gastric_gwsce usually hypochlorhydma  in cases with severe
anemia achylia gastrica {unlike pernicious anemia HCl returns
under 1 tr } G py shows atrophy of
gastnc mucosa as 10 PA

Blood anrmia p usually locytic with as ytosis
and polychromasta mormoblasts rare Colour index above 1

{asim PA} Most severe anzmia in elderly patient  Hamoalytic
cnses not Hyper usual though not
ashigh as1n PA  Price Jones curve as in PA_ Hypocalc®mia
1m well marked cases (8-g per cent normal 11) Hypocholesterol
=mia  Flat blood sugar curve (as 10 1diopathic steatorrheea)

of fat absorption) —Possibly

of bes {
result of functional pathology of absorptive ‘surface of v.
Prumary cause may be abnormal gastric function

CLINICAL FEATURES
Great vanability Usually chron:c and intersuttent may last 10-15

ears or longer = Three cardimal glossitis
Klmhcca D)ixﬂ:ma 1 early mommg"sofnenmes nocturnal Meteorism
excessive after food espectally at might
dary sprue —Not 1nfrequent sequel to other intestinal diseas
seco;‘uc!l;yaspbamlla.ry or amqasb:c dysentery often after malana In
women dunng pregnancy or partuntion ) ot
th symptoms ~-Usvally precede diartheea—not always Not i
Mo“van?bly‘" present Senyet\mes noticed for a year before diarrheea
Glossitis v painful p by taste tf«:ss(and ollt!eaz;rzy
livation 10 extreme cases by angular stomatitis (asin pel
s‘.,aa:reas from day to day [Extremely seasitive especially to salts
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andacids Frequently evanescent aphthe on tip or under surface of
tangue 1ywer hip and buccal mpcosa  Glossitis actravated dunng
exacerbations  Infammation of fungiform papile atrophy of
fillform  Larval or presprue glossitis may precede fully developed
syndrome

Dyspepsla —Epgastnic oppression, gascous distens on after meals
borbory gmi

D —Xsoph: 1 pain not T y 1m anzmic
patients
Tetany and cramps —In 1 cases (hyp Trous-

seau s and Chrostek s sign occasionally

Diarrhea —Acute in early stages usuvally early morning diarthees
may be watery {frothy copious contaiming undigested particles
but always off: and Iy ) Excona
tion of uhus not uncommon 10 women pruntus vapnr also

T — Spruey ble and imtable Longstand
g cases may be partially demented Memory defective  loss
of powers of Dusky of skin not
infrequent I women usually ameporsheea

Types lossitis  gastric opy and no

diartheea but large fatty stoals

Intestimal —Diarrthaea and fatty stools emacation and anrmia
glossitis absent or may eppear ay teraunal thnomenon

Myld —Steatorrhaea without diartheea shight anroua  no emacia
tion

Seqoele —Severe anvmua resembling DA lnc(fueat sc«gxel after

apparent recovery may sometimes be difficult except by achylia
gastnica to differentiate from 1 A

Subacute combined degeneration of cord  very rare

Other at Y tinghng and
paresthesia with loss of reflexes (ﬂvnammosns B,) “anboflavinosis

Edsma o not probably

D not

Secondary sprue —Sprue symptoms secondary to bacillary or
amebic dysentery or often intestinal disease especsally hill
dartheea (g v)

Mortality —Now small (1 5 per cent) Death from asthenia severe
anrmia sometimes per}’oratlon of ileum rarely thrombosis of

mesenteric veins
DIAGNOSIS
On chimeal appearances espectally on analysis of fzces and megalo
cytic anerma  Note absence of osteoporosis
hfferential dlagnosis —From celiac discase  resembles sprue but
alwaysininfants  Glossitis not usually present
Idwopathse  stealorrhea  Probably ceeliac disease in adult life
skeletal changes 72 1 clubbed
fingers brittie nails fens opacifies fine elky harr  glossitis
usually (but not so marked as 1n sprue) anzmia vanable usually
not severe usually hypochromic ~ Does not react so favourably to
treatment with folic acid and Liver extracts
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Pancreatsirs ——Alkalme fatty stool

Fandg:aps :y stool free fat 13 1n excess of neutral fa¢
rom P A —Not always easy achyha
lustamine  No steatorrhm); yha gastrca wthout sesponse to

Sometimes from Addison s Dssease (low B P )

Gastrojejuno colic fistnla malignant disease of mesentersc glands
and tabes mesenterica may simulate sprue

N TREATMENT

from end area Sprue cases do not do well
in heat Improvement on voyage to England usual Bodily and
mental rest essential ~ Strict bed till diarrheea ceases  In cold climate
patient must be kept warm  Nursing important  Stools weighed daily
Diet very important  high protern diet with hver and minced meat
Milk no longer considered a cure but where assimlation 1s grossly
impaired and glossitis 1s acute specially prepared  Sprulac * 13

Small q at ireq mtervals G 1|
diet important  fats and starches carefully controlled  Frumit advan

tageous especially bananas and strawbernes

Specific treatment —Folic acid (folvite)} should be commenced directly
diagnosis 1s made Effects first seen on glossitis and mouth
Appetite and diarth abates Weight

ymp! P!
increases  Dose for adult

30 mgm daily for 10 days 2o mgm for
an equal pertod and thereafter § mgm daily as maintenance dose
In order to prevent neunrological manifestations folic acid must be
combed with Jver therapy Thymune (5 methyluracil) i doses
of 6 gm daily for 14 days may be substituted also teropterin

Medicinal freatment —For diarrheea  collosal kaolin sulphonamides

—sulphasuccidine
For 3 of p 41 cc  Small doses of
ol nan

For glossitss  glauramine (acriflavine mouth wash) For angular

stomatitis niboflavin 3 mgm daily
For anamya  hiver m large 4ccC
days for severe cases for 12 1injections  most efficient preparations
campolon anahamn kepatex examen  Vitanun By, (3'amen)
15 umg 1rjected intramuscularly twice weekly (x ¢ ¢) 1s followed
by rapid hzmatological response  In extreme cases blood trans
fasion most beneficial  Reservoir dosage of liver extract 2 c¢
weekly dunng convalescence
For dyspepssa  atud hydrochlor dil zo-30 mm (rz-x 8¢ cytds
Progress —Folic acd 5 mgm daly for 6 months plus Lver
mjections  Lifects of modern treatment very good  Cessat:on of
diartheea 1mprovemment 1 colour and size of stools 1ncrease of
mawbs  Jmprovement of blood Severe cases recover in I-2
pows dity d after prompt removal
os1s —Good under present conditions and after prowp
ngi‘:'om tropics Retm% to tropics inadvisable before a year at least
free from symp lapses likely especially if over 50 years
11 extremes of climate hot or cold
® From *Cow and Gate Ltd.  also chermsts




CITMATIC DISIASFS 168

HILL DIARRHFA
Recemblrs inciprent sprue and regarded as imbial stage ofat In
ELuroneans at hy E attitudes (above 6 000 ft) in Iimalayas also sud
to occur in § Africa and S America but doubtful  Liquid offensive
steatorthec: 28 10 sprue meteonism and fatu) nce  No glassitis o
gtomatitis  Abates useally on removal from endemic area but may
mergrinto sprue  Has been ascnibed to abdom nal chill, micain water

and other causss  True ztiology still obscure
Treatment.—Hydrochl>nic acd 2ad pepsin mixtures  Probably also

reacts to folic acid

CHAPTLR s 111

CLIMATIC DISEASLS

HEAT STRORE, THI LYTTCTS O HEAT

Motst heat most important air temperature wind selocity and
relatine homidity also contnbute In calm air human body can
support air temperature of 100 ' if relative humidity s less than
o per cent 120 I if humidity less than 40 per cent 140 T 3f
humidity less than 35 per cent ~ Death occurs at 125 1 with wind
velocity of 20 miles per hour  at 117 1 with wind velocity of 56 mules
per hour

1 HEAT FAHAUSTION
Tantness is brought on by exposure to high atmosphenc tempera
ture  Collapse 13 attnbutable to physical exertion 1n hot environment
in absence of salt deficiency  Symptoms and signs similar to those
after exertion 15 ordinary environment but Telatnely more severe
Lxertion 13 stopped at stage of exhaustion but collapse may occur
tatung the form of syncope
Salt deficiency hent exhaustion and collapse —Attnbutable to 1n
adequate replacement of salt loss in hot environment leading to
and ol Sy and signs are similar to
bypochloreemua  under ordinary conditions For prevention
increase salt intake to 28 gm {1 0z) daily  Fiwd up to 16 pints
May be chronic with asthenia or acute with collapse pallor
sweating vomiting and sometimes muscle cramps Urine scanty

concentrated free {rom b gl
and plasma protemn raised Relieved by re toration of blood
chlorides

Vater deficlency beat and collapse --Attnik urely

to lack of dnnkung water 1n hot environments  Thurst discomfort
anorexia weanness eventually dyspnea and eynosis  [imally
wnabiity to stand ercct restlessness and dibrjum  Releved by
water replacement
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Anhdrotic heat Exbanstmn‘nnd coua]:;em—A‘;t:nbutalaled tg chronic
g y recede se
prickly heat and skin changes—>Mihara ,b&:/unda S)}"mpt:;:
may be present when at rest if area of sweating defiency 1s large
or heat very great Aggravated by exertion General mental
and physical asthema difficulty 1n concentration and i sleeping
Eventually collapse with loss of consciousness After exposure
to heat stress skin 15 dry except on face palms soles and axillz
Slow to return to normal sweating
H’eat;crﬂmps (Miners cramp Stokers eramp) —Attributable to salt
fi m_hot Pamful spasms of voluntary
muscles “usually following activity and preciptated by dnaking
lted water Rel d by ad 1on of salt

Sunburn —Attributable to exposure to sunlight Acute erythema if
extensive may cause malaise headache fever and 1
vomting May interfere with heat regulation when affected
areas lose vasomotor control and do not sweat

Prickly heat (Miliania rubra) —Attnbutable to extensive sweating
accompanied by prickling (see p 168) Generalized anhidross
may follow prickly heat

Acute heat neurasthema —Attrnibutable to short term exposure to hot
environment 1n absence of salt water or sweating defictencies

ymp of fatigue d 1 to work
Partly at to inadequat : of latory
system

Chromic heat peurasthema —May stmulate effort syndrome  Loss
of energy mmtiative and nterest Loss of weight and appetite
fall mn standard of performance Symptoms relieved after
removal from environment

Heat edema —At ble to alt m system during
acchmatization to heat  (Edema of extremities especially ankles
May produce incapacitating swelling  Usually transient

I HEAT HYPERPYREXIA
{Heat stroke Sinasis )

It 1s an acute m high phi p with
hyperpyrexia coma and pulmonary cedema  Heat hyperpyrexa 1s an
exaggeration of heat exhaustion

! d endemic

G hical and
areas 1o Amenca in sommer 1n big towns on East Coast
Misussippr Valley Gulf of Mexico Amazon and La Plata_ Valleys
mn S Amenca In Africa the Nile Valley coasts of Red Sea
Algena_Syna Iraq In India valleys of Indos and Ganges
Lower Burma Tooqun SE China In Austrahiz Maurray River
Queensland Coast  Usually when atmospheric temperature 13

from 320-130° F 1 shade
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Atiology ~Luropeans eepecially newcomers more hiable than natives
or |onr!tanmg Tesidents ~ All ages and both sexes are lable
nen more than women on account of their haluts  Attnhutabls
to faflure of heat mechanism penp 1 or central
Tnay oceut {ollowing known g hied anh A ph
heat on body osverheating of blood auto intoxication indican
acetone nnd diacetic acid in unne  Suppression of sweat precedes
onset of sertous symp t of sweat app Skin
hot and dry

Hypodermic Injections of atrop ne pred spoe to heat stroke

Pathology —Rigor mortis early Blood  flmd congestion of venaus
tem and right side of heart  blood and muecles acid 1n reaction
Heart in mgor mortis contraction of left sventnicle  Venous
congestion of menimges necrotic changes in ganghion cells of brain
with ¢h 3 of nucler  Cerebrosp flud and pressure
increased  Intestinal mucosa swollen and congested  Temperature

of cadaver rises after death to 114* ©

Clinleal featares —Heat hyperpyre: develops independently of
exposure to sun often dunng night pans in limbs vertigo
headache mental confusion anorexia  thirst  photophobia
chromatic dberrations of wvision suffused  eyes vomiting
suppression of sweat urinary irmtabiity loss of knee jerks
Then restlessness wild debirium coma hyperpyrexia (to 110 F

C) Dupils contracted deer reflexes absent dinrrheea 4-
skin emanates mousy odour unne often shows red blood corpuscles
albyrmin and casts

Dehydration of blood with cancentration of haxmoglobin to 110
polycythemia and ytosis i of blood and

Eumn Uicarbonate mnse 1n lactic ncid blood sugar and urea

ypochlorzmia seen by low unnary chlondes
Test —To 5¢ ¢ unne in test tube 8dd 5 drops concentrated nitric acid
and & few drops of 1 per cent solutlon of silver nitrate A shght
haze or no change 1n solution shows absence of chlorides May
also contain sugar and acetone and sometimes diacetic acud
albumin and hyaline casts
Three types —

1 GASTRIC —Gastnic symptoms predominate vomiting epl
kastnic pam  Axmillary temperature pormal  rectal tem
perature raised

2 CHOLLRAIC —Sudden onset diartheea resembling  trus
cholera  Rectal temperature 130 F

3 TRUE HEAT HYPERPYREXIA —Nervous symptoms pre
dommate accounts for 70 per cent of cases

Death occurs within a few hours from coma due to resprratory faure

Recovery often followed by relapse In favourable cdses ter

nunates by ensis and rapid convalescence  Mild cases usually n

:}aicnty in them the painful cramps form a valuable diaguostic
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Auhidrotic heat exhanstion and collapse —Attributable to chronic
sweating A with or p d by severs
prickly heat and skin changes—Miharsia profunda  Symptoms
may be present when at rest 1f area of sweating deficiency 1s large
or heat very grfat Aggravated by exertion General mental
and physical ast] di y 1o 100 and m sleeping
Eventually collapse with loss of conscrousness After exposure
to heat stress skin 15 dry except on face palms Soles and axillz
Slow to return to normal sweating

Heat cramps (Miners cramp  Stokers cramp) —Attnbutable to satt
d m hot Paxful spasms of veluntary

muscles usually following actiaty and precipitated by dnnking
lted water R by ad of salt

Sunburn —Attnbutable to exposure to sunhight Acute erythema if
extenstve may cause malaise headache fever and 11
vomiting May interfere with heat regulation when affected
areas lose vasomotor control and do not sweat

Prickly heat (Miharia rubra) —Attnbutable to extensive sweating
accompanied by prckling (see p 168) Generalized aniudrosis
may follow prickly heat

Acute heat peurasthenia —Attnbutable to short term exposure to hot
environment 1n absence of salt water or sweating deﬁmensn‘s

Symptorms of fatigue d {0 work
Partly att: to deguate p of latory
system

Chronic heat henia —May 1 effort synd Loss
of energy imtiative and interest Loss of weght and appetite

fall 1n standard of performance Symptoms relieved after
removal from environment

Heat mdema —Attributable to alteration w vasomotor system durnng
acclimatization to heat  (Edema of extremties especially ankles
May produce 1mcapacitating swelling  Usually trausient
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Ktiology —TLuroperns especially newcomers more Lable than natives
or lonpstanding residents  All ages and both sexes are hiatle
fien more than wom n on account of their halats  Attnhutable
to fulore of heat repulating mechamsm penpheral or central
11y occur fnllowing known generalized anhidrosis  Atmosphene
heat on body overheating of 1lood antontoxication  indican
acetone and diacetic acid in unne  Suppression of sweat precodes
onsct of senous symptoms exhaustion of sweat apparatus  Shin
hot and dny

Hypodermic ipjections of atrop ne pred spose to heat strole

Pathology ~—Rigor mortis early  Blood flmid congestion of venous
stem and right side of heart  blood and muscles acid in reaction
ﬁcart in hgor mortis contraction of left ventnicle  Venous
congestion of meminges nrcrotic changes in ganghon cells of brain
with ¢h lysis of nucler  Ce: p flmd and pressure
increased  Intestinal mucosa swollen and congested  Temperature

of cadaver nises after death to 114

Clinleal features —Heat hyperpyrexia  develops  tndependently  of
exposure to sun often duning mght pains in Lmts vertigo
headache mental confusion anorexin  thust  photophobia
chromatic aberrations of wision suffused eyes  vomiting
suppression of sweat urnary irntabiity loss of knee jerks
Then  trestlessness wild delifum coma hyperpyrexaa (to tio F
43 3* C) Pupils contracted decr teflexes abaent diartheea 4-
skin emanates mousy odour shne often shows red blood corpuscles
albumin and casts

Dchydration of blood with concentration of hxmoglobin to 110
polycythrmia and leucoeytosis diminution of blood chlorides and
Yl:m-na ticarbonate nse 1n lactic aad blood sugar and urea

{ypochlorzmia seen by low unnary chlondes

Test —To s ¢ ¢ unine in test tube add § drops concentrated mitne acid
and a few drops of 1 per cent solution of silver nitrate A shght
haze or no change 1n solution shows absence of chlondes Ma:
also contain sugar and acetone and sometimes diacetic aci
albumim and hyaline casts

Three types —

1 GASTRIC —Gastric symp pred  epi
gastne pam  Axillary temperature pormal  rectal tem
rature raised
2 CHOLLCRAIC —S$udden onset diartheea resembling  true
cholera  Rectal temperature 130 F
3 TRUE HEAT HYPERPYREXIA —Nervous symptoms pre
dominate  accounts for 70 per cent of cases

Death occurs within a few hours from coma due to respiratory failure
Recovery often followed by relapse In favourable cdses ter
munates by cnsis and rapid convalescence Mild cases usually 1n
monty sn them the pawnful cramps form a valuable diagnastic
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D

2] and  ddfe d —Hyperpyreua  distinctive
Differentiate from urenmua drabetic coma alcohol opum carbon
monoxide and hydrogen sulplide pasoning may simulate
cerebral or pontme hemorrhage Diagnoss from cerebral malana
d\izicult because heat hyperpyrexia 1s more common 1n malarial

rely on enl of spleen history and parasites
1n blood {these may be scanty)  Often mnstakenrf}:)r cere}?xospmal
fever d b 1 pupils b

4 Y
Kernigs sign herpes and imtial ngor i

Treatment —In hyperpyresia 1f malana suspected quumne should

be injected intravenously 7-10 gr ({470-648 mgm) of quinme
dihvdrochlonde Every effort must(b7c mide ﬁ) zeducg tem
perature patient placed on wet sheet bed cradles or rush covered

b —Arabic) 1ce water spray with
electric fan stimulates sweating In Iraq 1n second world war
continuous dnp saline intravenously gave best results For con
vulsions and restlessness potassium bromide orchioral Rubbing
sk with ice obstructs evaporation and 1s not recommended
Iweep thermometer 1n rectum and discontinue apphcation of cold
at To4 T (40°C) If carried beyond this point temperature may
sink to 91° F and dangerous collapse ensue Patient 1s then
wrapped 1 dry blanket and stimulants given—tinct digitalis
min 4o For convulsions venesection For mpuator{ mvolve-
ment apply artificialrespiration Lumbar puncture for cerebral cases
Gastric cases sod: bicarb 30 gr (19 gm) every two hours
Duning convalescence patient should be shielded from heat as
sweating 15 not restored for 3 weeks

Prophylaxis —Patients 1n hospital with malana typhod efc are

especially hable to heat stroke  Suspect those with unnary irnt
ability and suppression of sweat = Salt valuable prophylactic
(see below) Heat stroke huts and wards are now provided—
air condiboned wherever possible—and methyl chionde or

ng h ployed Imp d cooling
apparatus can be made by filing radiator of Jorry with 1ce and
dnving fan forcng air by means of a tunnel mto a one bedded
bunk = Return to hot climate should be prohibited as otherwise

relapse will occur
—No d ;m S Afnca for work in mnes

Common 1o Malaya J
women Psychotic state

W D
candidates are tested 1n special room at 94° F (34 5° C) wet bulb
temperature and then graded according to reactions and ability
to sweat Men born and bred mn hot chimates do best Water
consumption mecessary  1m endemic area allowance should be
3 gallons {11 3 litres) of water per man at work with addition of
30z (157 gm ) salt to each gallon (5 7 hitres) to counteract hypo

chloremia

LATAH —RUNNING AMOK —KORO

rvous or semsiive state— Young dak hle
ava Dutck E Indies Freguently in young
lasts for years but does not lead to insamty

Name signifies ne
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LAtah  ind widoal rexcts ol ntanly to st rrul by imtatng
words or pestures  Drar ng hypnot ¢ tate 1s rnctve to sug
festons 11 gh deerees may be {31 wed by Swoon ng and ex
hau ton IAtah ind s dual w il sm tate pecall ne of beyele tall
exhauy ted ete  in otlers <udden touch or axitory st mulus
causng jump or recol  Hered tary tenlency to litah n every
Mala
\mnlz ~TInsensate fury drangyctm to kv thoat feason—
penerally brood n upon amag nary gr evance—most common in
Malays ~ dr 31k Ind an hrmp (Carnatis snd ca) pred spose
T oro” —In Macassar Celebes and S Chna  denotes  shrael
Ing for) np of pen sretract npintoabdomen  Tatentmaiyde
Anx ctv peuros 3 grasps pen s and beps for a s stance  Inanx ety
wlltepenstolss or anctorit by Ln Tat! olop cal cond t ons
such as oxiema of abdomen herna hydrocele or elephant avs of
scrotum may evohe attack

Other hyster cal states sn natves— Darn 3 on Congoin women
at puberty ete

TROPICAL NTURASTHENIA

Neurasthen s in tropcs does nat d fer essent ally from s mlar
¢cond t on elsewhere but s us ally more marked an} commoner
Trop cal con it ons provoke man festat ons 1 pred sposed inl v juals
Poss bly a certa n number go 1o trop ¢s to escape stran of sncal L fe
at home lred sposng causes clronc malana dysentery cte
1solat on heat nsect b tes d sturbed sleep prox mty to nat ves wth
undue apprec at on of the 1 psychology  Aggrasat ng factors  absence
of seasonal ctanges monolony and unpalatablty of d et Trop cal
heat enpenders nsomn a wh ch at end of tour causes psychoneuros s
In women menstrual d sturbances partunit on changes and anx ety
pevros s are common  Trop cal ¢l mate s at first exh larat ng but
becomes depressng  Hyperplycerm a may poss bly be caused by
heat prec p tat ng factor
Clinical featnres —Pat ent becomes emot onal and introspect ve with

emors sweat ng palms abdom nal sensat ons and exaggerated
dr;g tefiexes  Sometimes there s d vergence of pup 1 on accom
modat on (Moebus sgn)  Somet mes a suggest on of hyper
thyro d sm

Treatment —V{ost recover on removal from trop cal suryound ngs
Iness may be prolonged  Remove underly npg cause—
malara for instance ancylostomass or amobc dysentery
Hol day i1n_temperate or cool ¢l mate Encourage hobb es and
interests  Sedat ve mixtures brom des Forinsonna lum nal

or allonal

Prophylaxis —Subjects of f a should mot be
perma tted to return to tropcs  relapse probable  Somet mes
Tecovery may be complete but at least s x months rest s usually
necessary
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il PRICKLY HEAT
1liana with excessive sweatin
m ali tropical chmates ¥ and prncipal factor 12 heat stroks
/Etiology —Mechamsm probably depends on cells of stratum co
which swell and obstruct onﬁges of sweat glands “‘Teast? ?ﬁ
mycelium (Osdvum) freq y 1 babl ndar
wmvasion  Mihary rash commonly known as pnckly’heat 18 duﬁ
to dysfunction of the small sweat glands and pemphigoid ertzption
due fo sx}mlar condition of the large sweat glands and may be
with beat exh Four types ——Milraria rubra—
papulovesicular dermatitis connected with hyperindrosis may
result from few occluded glands in ante cubital paphteal fossz
chest and abdomen Afiltana pustidoss—numerous pustules
unassociated with hair follicles " Purulent exndate associated
with Staph albus Mihana profunda assactated wnth tropical
anhidrotic asthemta AMiltana crystalling superfiial trapsient
rash cansing httle discomfort
Clinical features —Every European lable especially newcomers
Some never get acclmatized but disease recurs every year ta hot
season Miana ke eruption  small vesicles and closely set
red papul p of skin kled with grawms of sand—
mostly on apposing surfaces where subjected to pressure by clothes
~—under breasts mid abdomen axile sometimes also backs of
hands forehead scalp palms escape  Interferes with sfeep
may lead to boils  Prnickhing and wching  provoked by dnnking
hot fluds Exposure to sun close rooms and warm clothing
aggravate
Treatment —Avoid cause of perspiration hot fluds exercise and
especially soap in bath  Mattress and pillows should be covered
with grass mat Punkah or electric fan by mght  Afndol soap
{oxymercunotoluylate of sodium) 13 preventative and curative
Powder body—axille and crutch—with astringent powder (equal
parts bore acid_zinc oide and starch)  Flannel shirts are better
than cotton To 1ntractable patches apply calamine lotion or
owder of sublimed sulphur 80 magnes:a 15 owude of zinc 5 parts
ecently established that pnekly heat 15 reheved by reducing salt
intake so that relapse can be brought about by increasing ntaks
of salt Rehef from sympt P d by pynb L]
histammine preparation
Prop is —1 of sln with lanol weekly ded
Also Caladryl omntment

TROPICAL CHEIROPOMPHOLYX

Vesicular eruption on hands fingers and feet Common 1n Afnca
and India Probably eczematous aggravated by heat Owmg to
thickness of horny layer vesicles remam i skin for days and become
secondanly infected = Some forms are caused by external irmtants

or toxic eruptions due to nngworm
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Treatment —Calarun~ and lead Intinn with Lsg faevs carbomys  Also
omtment of coaltar 3 powdered charcoal, t zincoxide 1 lanohne
and petrofeum jelly 1z arts  The ointrientss well rul bed 1n and
eotton gloves and socks worn  Resorcin $oap 1s helpful

CRAW CRAW NODULAR DERMATITIS
Papulo pustular ahin affection common in Central Afnca Ceylon
India S China  Commences as itching papule which becomes
generalized on back chest arms  Mostly cimatic but many cases are
probably pustular s.abes or noduolar dermatitis associated with
Onchocerca telulus
Treatment ~Pustoles opened  crusts removed ulcers scraped and
dusted with bone nmcwﬂn washed with corrosive sublimate
Jotion (1 1 o000} cov: with absorbent cotton wool and bandage
Peniallin ointment or injections

CHAPTFR I

MISCELLANEOUS GROUP
AINHUM

Tibrous constnction of toes especsally sth rometimes hittle finger
TRare 1n women and children chiefly 1n adult male natives of L Indies
und other indigines especially negroes Africa and America

Commences as harrow groove in skin on plantar side of little toe
gradually involves circumference constricted as by ligature  one or
both feet affected  No pamn  toe drops ofl or 1s amputated  Third
2nd fourth toes rarely aflected big toe never occasionally sth digit of
hand  Osteqporous and atrophy of hone  Quly treatment effective iy,

amputation
BIG HEEL

Lpidemic hypertrophy of os calas in patives of W Africa {Gold
Coast) and 1n  ormosa 10 young adult males  Fever pain swelling of
©3 calcis and occasionally other tarsal bones

ONYALAI (Essential Thrombocy topenia)

In natives of £ Afnca Rhodesia Congo possibly also in China
Bullous sanguineous vesicles §~1 10 (1 25~t B em ) on hard palate and
buceal mucosa Hematuna numboess tinghng and pan  usually
parofitis and mental convusion Pyrewa 103-104 F (39 4-40 C)
May be despread 1ges 3 val
hemorthages Death from hemorhagie bronchopneumvnlé Non
infectious fanulial Blood great mn platelets  Consid

0 essential pe due to defect
Dufferentral dia,noss from snake bite
—DBlocd b with Y
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TROPICAL EOSINOPHILIA
(Pulmonary Eosmophilosis)

Furst described as pscudotuberculosis of lungs d with massive
eonmophtlia 1n India  but widely diffus ca
China. Philippines SUSA - Spasmod b tioPmTlundla,.AT?f
€0 000 with high eosinophulia up to go per cent —higher than 1 any
disease except eosmophilic lewkemia  Males affected more commonly
than females Febrile periods with splenomegaly  Acute and chronic
types recognized X rays show d d” discrete il wit]
a\{erage single focus about size of sphit pea somewhat resembling
stlicos:s

Atlology —C 1al evid, of wvirus m groups or
familtes spread by faces under 14 H
allergy suggested by recent work

Path h hilich and branch Reddish

brown areas scattered on surface of lungs with tubercle like nodules
composed of grant cells and monocytes  In serum cold agglutinins
(1soagglutimis} are present in high titre The disease 15 usually
benign and lasts for years and tends to observe a seasonal incidence
Tropical eosinophtlia has to be distingmshed from Lbfllers
syndrome which 15 an allergic mamfestation resembling tuber
cufosis from p ¥ diomy d and t hial
asthma associated with pertarteritis nodosa

D by philia Dy k from p Lilia by
'ACTH or cortisone mn divided doses in 1-2 weeks No effect
on latter nise of philes 1z allergic d. {Thorn test)

Treatment —Arsenic 1n some form or other is specific and reacts
quickly to int: of ph 1n courses of

to 0 45 gm Mapharside neohalarsine acetyl

s1x doses of o 15
arsan (stovarsol) also effective

bronchial spasms
Recent discovery of specific action of hetrazan 600 mg daily for

4 days reduces eosmophilia to normal from sth day onwards Pul
monary signs and symptoms also clear up (Danara) 1956)

CHIUFA

Gangrenousrectitis In N Rhodesia at 200~z 500 ft Onset  sudden
and acnte Circum anal skin and vulva bave white powdery appearance

enylin expectorant relieves

ized pans T foy F  Rectal prolapse  tenesmus rectal
distress  at first no diarrheea but usually comstipation Latser inr
1milal

flammation spreads to colon and there 15 then diarrheea
affection of vagina reported

ULCUS TROPICUM (Tropical sloughing phagedena)
A partreularly destructive form of uleeration of legs ear and
rarely other parts especially in debilitated natives
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cographical distribotion and cpldemiology —In most tropieal countries

¢ m\ph hot most ¢l mates roommonrﬁt canee of schnessin W L
and C Africa India Valay4 Tacific Islande 5 Amenica Vajonty
of ulcers occur dunup penod of low ramfall and low relative
humidity

Atiology —True xticlogy obscure  ™Many organisms i slough but
probatls bas nutnional bass «pirnchxtes common
schaudirsty but true infective agent not isolated  may be ultra
miernscort  but sores have been reproduced by inoculation Com
mences at « te of previons abrasion-—necect bite or «car of healed
uleer olten on jaws pumma or ceashung of brusing inyury~—
on ankis and titial area eej ecrally becanse most exposed to injury.
but may occor on arms or hand  Biochemical deficiencies urged
8s prelispos np cause but may occur 1n otherwise healthy
Luropeans in enderric areas  Hypocaleermiz low blood sugar
anlinw tinod uren  Thetdeficiencies especially protein Byand A

redispose  Commorly associited with chromie malana  Varu

ence of virns apprars mcrewsed by continned transmission in
susceptil le In Moh Lable to
occur duning Ramadan

Clinical featares —Commiences as papule or bulla with serous sanguino-
lent contents pain 4+ and some constitutional disturbance Dulla
ruptures ashy grey mor t slouth imvolves subcutaneous fascia
centre Liquefies’ and miolves fascia  muscles  periosteum and
bone Generally process s imited and superficial butin advanced
ca ¢3 Josnts tendons and blood vessels are destroyed necessitating
amputation I requently also septicemia and death

Diarnosis and dlagnosi: _Bly Dy
character and punched.out edge fom yaws and syphilitic
ulceration vancose ulcers oniental sare and veld sore

Treatment —Diet  esseatial—fruit  vegetables hmes oranges fats
and butter {vitamun A) Cod hiver ol dressings 1n eatly stage
when localized excimon and skin grathing  When septic and
ulcerated scrapinp is necessary followed by swablung with alehol
and strapping with elastoplast  Copper sulphate freatment —
Copper sulphate 10z (31 gm) glycerinz oz (59 1¢¢) heated and
stirred acid carbolic 1 drachm (3 55 ¢ ¢ ) to every oz of solution
Ulcer 15 cleansed and solution applied on cotton wool for 2-3 mn
Dressing of acnflavin {1 1 000) on gauze cavered with hot fomen
tation Tar treatment much employed 1n Kenya  ulcer swabbed
with eusol tar spread on lnt changed every 2-3 davs  Small
vlcers dressed with 1odoform panze and elastoplast dressing
Sulphonamides recently used i Trimdad  Sulphapynidine 3 gm
(46 2 gr) daily by mouth 18 useful 1n papular stage bat notin
chrome ~ Sulphonamude paste 1s effectne in cleansing up septic
edpes  (Sulphonamide P (B D H ) contains 30 per cent sulphona
mide 1n cod lLiver il base) Pemallin injections 1n large doses
generally recommended Ier artenal lumbar sympathectomy
has been performed
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LEUCODERMA (Vitiligo)
Atrophied depigmentation areas of skin extremely com:
Taces almost any part of body afiected Patches gnlgrg?sgr::hzﬁxl;;
observing certamn’ rough symmetry Texture and glands of skin un
h

affected  Generally dered to be a t: Case

P th
positive WR may be syphilitic in onigin and improve wntﬁ :nntx
syphihtic Popularly taken for leprosy In Calcutta

Bouchy ol 1njections are employed extracted from seeds of Psoralia
comyfoha Injections of o o5-I ¢ ¢ mto patches number of 1nyections
:ac?k::g with size of patch” Formation of pigment noted after 2-3

CHAPTER X
VEGETABLE POISONS
LATHYRISM —FAVISM

Abyssinia Algenta and India p Nervous
ataxy spastic paraplegra wealkmess muscular pains wherever vetches
form maim articles of food Formerly Khasant —Lathyrus satsvus—
suspected but now shown that seeds of Vicia satsva var angustifoha
contain alkaloids—uscane dsmsesne  This vetch found also contamuna
ting wheat 1n India Disease reproduced in amimals on same diet
Arms and trunk seldom involved incontinence of unne sexual in
patence common and early chromc seldom fatal Aneuna (vitamin By)
said to be effective 1n treatment
Favism 1s an allergic manfestation due to a bean (Vicsa fava) and

gives nise to a condition resembling blackwater fever Common an
Sardima Greece and the Mediterranean

ATRIPLICISM
China Combmation of and nervous sympt Intouica
tion by ingestion of leaves of Atriplex httorahs also A servala or

Chenopodsum hybridum  Skin lestons light sensitive—itching of hands
cedema and bulle gangrene of finger tips  cutaneous hzmorrhages
tic and Te embles Raynauds disease or

Eyelds
erythromelalgia

OTHER POISONS
ACKEE POISONING—VOMITING SICRNESS OF JAMAICA
(ACUTE TOXIC HYPOGLYCAEMIA)
bably other W Indes) 1n circumscribed rural epidemics
m-(‘:::?:;c;gg:? * Novemb to Apnl C bl i Usually
1n children
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Atology —Par snne by Ackee—frmt of Blichsa sapids & common
trer  When mature and 1n good condition fruit 1s wholesoms
but when njured on ground 1s po sonous  Immaturs fnnt con
tains & water soluble toxin  \hater in which fruit 1s borled 1s most
toxic Other vegetable constituents of bush teas are also
under su picinn

Two polypeptides hypo hiom A and B have been extracted and
sdentihed from aqueous extract of seeds  Both toxic to laboratory
ammals producing hypoglyermia alto charactenstic of vomiting
sickness and 8 soeited with fatty changes 1 hiver and complete
abacnce of glycogen  The toxn produces a temporary enzyme
block intuliting gluconeogenesis  The condition is in fact an
acute toxic hypoglyexmea

Pathology —HyT 132 with hages of wiscera
Tatty depeneration of Liver kidneys sometimes pancreas and
beart somewhat reeembling yeflow fever

Cllnical featores —\omting and abdominal pams  then recorvery
but 3-4 hours fater cerebrai vomiting commences then convul
sions and coma and death 1m 12 hours Convalescence rapd
ortalty Bo-go per cent T subnormal rarely 1ot T {333 C)
Respirations rapid (26-30) of Cheyne Stokes type  pupils dilated

Treatment —Prompt emetic  wash out stomach with weak alcohot
duning pnmary vomiung

Prophylaxis —When {ruit falls to ground only opened pods (npe
{runt) 1o be used for food  Destroy immature pods

MANIOC

AManshot aspr (sweet cassava) and M uhlissima (bitter cassava)
Ground roots eaten as cassava cahesin \\v Indies

Paisoning from falure to remove glucoside and enzyme which with
water release free hydracyanic acid  Causes vomiting abdominal
d and 1mpeded resp Nams {Dv Aispids) yams
in Philippines cause similar symptoms

CORAL PLANT

JatropAa mulfifids cavses colic cramps thirst and subnormal tem
perature  J curcas and J glanduliferan W Indies  nuts taste Lks
almonds known aa phymc nuts = J gossipifolia wild cassava or

belly ache bush  seeds” intestinalirntant like croton ol  J urens
from same area bears leaves with stinging bairs which cause itchung
smarting flushing of face swelling of lips and faintness

JENGHOL POISONING
Java Bean Puthecolobsum lobatum causes renal pain  dysuna

often anuria  Unne shows blood-casts and sharp acid tals’ which
cause necrosis of urethra fistule and :xtxavnsah;g s
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charactenistic a week after codema e

rubeolar on trunks and Lmbs Vascular ;gvxthv:xn:lﬁ‘ﬁa;;e:?:;
may be nodular and bleed profusely usnally form in three weeks
may be sesule or pedunculated = from pea to lemen m siz
Disturbances of heart and curculation frequent  Lung 8180
charactenstic—hke bronchal spasmt Urnine of low specif
gravity Pnimary glaucoma often present

Diagnosis —On history cedema and pecubar rash  From
cedematou
ginxl;eﬁ gxﬂerenhated lzly pytexia ﬁd Ppersisterce of deep reflexe:
oM hunger or war cedema on climical
tion of serum albumn Eppearances and et

Treatment —Egg and milk alb 4
protern diet Tinct of ephedra 20-30 min
logr tabs

4 J

m Libera
with calcium lactate

IROKO ALLERGY
A number of dense hardwoods of tropical ongius—satin wood teal
and mahogany—are capable of causing allergic act:on 10 susceptibl
persons
Iroko —Bntish standard trading name for wood of Chlorophors
excelsa  Afncan teak 1mported in considerable quantities a:
substitute for feal teak  Wood dust produces irntation of exposed
surfaces marked cedema of face with ocnlar mmtanion and
blepharo-pasm acute coryza headaches and phatyngitis  Certam
soft ;voods especially Obeche (Trplochiton scleroxylon) also have
a bad name

CATERPILLAR AND OTHER INSECT DERMATITIS

‘The hawrs of spectes of caterpillar give nse to dermahtrs and
urticana In New Guinea and N Australia 1t 1s the moth Ochrogaster
contrarsa  In Israel and the Middle East 1t 13 Traumaleto paa pinivora
walkinsons which occurs in the pmes in afforestated areas  Scales of
adult moths which swarm round hghts at mght produce urticana
conjunctivitts and facial cedema 1o French Gmana the speties 18
Hylesta wrtscans  In French Equatonal Aftica and the Gold Coast 2
smmalar species occurs 1o Brazl fanne! moths (Anaphe renats)
{Megalopygide) are well known In Celebes 1t 1s Scirpophaga snmotata
and 1z Japan large epidemics due to Euprocis slave have been record:
In Ecuador a greemsh beetle (Pedeyus ornatscoymss) produces on contact
s papulo-ve.icular rash 1o the satae manner as the bhistering beetle
Lviha vesicatorsa or cantharsdes

BEE AND WASP STINGS
Numerous species 1 tropics give nise to pamful stings and effects
which are allergic are usually more mtense ﬂ'ian m temperate counmus(

In Japan the bites of a p wasp P of
which the female 13 ant ltke and wiugless cause epxgenncs of pale

1o mm 1 d ter Jeading to supp an P
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DERMATITIS VENENATA
Many plants cauee dermatitis erythematons vesicular or vriscanal
Powon 1wy {Rhus tancodendron)  “poison sumac (R cernts} in NE
A posonwood  (Metoprum fonfrrum) in W US A produce
s-vere d rmatitis Contact with plant ts necessary  senom s fonco
dendrol 1n small gquantities ool mgm  Repeated attacks do not
confer immumty

Treatment —Skin washed with soap and water  do not apply alecholie
or oily wolutions
Miost planty are more irntatine whea wet  Others canwung dermatitis
ure Cypripedium lady shppers Tufhorbia and pnmroses Lily
and Vanlla bean rashes in Japan lacquer from Rhus vermiifera
and smetim s lacrymation

Pyretbrum dermatitis 1 henya due to leaves of Chrysanthemum
timeraniafolion growmg at high altitudes throughout the year—-
wath pyrethrum content of 1-2 per cent  Absorption facihitated
by constant sweating Itching commences at corners af eyes
followed by lacrymation

MUSHROOM POISONTNG
Posonous species not recogmzed by tasto  have agreeable flavour
Dangerous poisotung due to genus Amamiia (A muscana and 4
Phallotdes  ~death c\;{l) Both common and widely distnbuted 1n
South USA and S Lurope Distingmshed by permstrnce of portions
of veil encircling stem and lttle below the cup” Alkaloid  muscarine
allied to pilocarpine  Atropise forms efiment antidote

Pathology —Congestion of internal organs subpericardial and sub-
pleural pemorrhages Liver intense fatty degeneration and
necrosis {as in phosphorus poisonming)  hidney  parenchymatous
degeneration of convoluted tubules Severe and widespread
damage sn CN'S  Spores of fung 1n frces

Clinical features —Gastro ! nansea niting and d
Cholerase  wiolent abdommnal pain  nabsea vomiting with
choleraic stocls  Severe hepatitis with jaandice  Toxsc nephritia
aouna  Nerious gastro intestinal symptoms followed by mental
confumion and debnium i fatal cases  Rapid fype  symptoms
within three hours of ingestion  Delayed type ~ (4 phalloides)
6-15 hours

Trestment.~—Stomach pump as soon as possible  Atropine 1n large
doses intravenous salines Large doses of colloaal kaohn by
mouth absorb muscann
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Death fish  Tetrodon hisprdus 1n Hawau and other species i
Japan and Korea have poison in ovaries and eggs producing
severe gastro-intestinal symptoms King fish (Scomberomorus
cavalla) “an excellent fish 13 occasionally toxic

CLINICAL FEATURES
Pain extending up himbs profuse sweats pallor dyspneea tachy
cardia vomutng drarrheea morbilliform and ‘scarlatimiform rash
TREATMENT
Local injection of 5 per cent pot permanganate 4 2 per cent
1 Yo00

For fish poisoning wash out stomach and give purgatives Combat
shock with hot water bottles ete
Poisonous Shellfish—In § Pacific fatal cases of pasoming due to
shellfish ~ Conus all adorned with bright coloured shells C tulspa
€ marmoreus C siratus G geographicus and C awlicus  Long
tubular proboscis protruded beyond shell and opeming into sac
containtng two rows of hollow teeth Poson delivered onto
wounded surface Symptoms acute pamn swelling numbness and
paralysis—then drowsmess coma and death Incise and bleed
Sometumes fatal in N Australia Polynesia and Seychelles

CORALS & SEA ANEMONES

Corals are formed of a number of ccelenterata and zoSanthana
geaus Actinaria  Abrasions and cuts on skin cause wndolent lesions
Also sea anemones (in Mediterranean Hellenopolypus and Akfinon)
give mise to  sponge fishers disease Lassoo like tubular cells
evert and end 1n harpoon like structure  within few miputes of contact
a small blister appears on skin Lke that due to canthandes 1ntates
itches and 18 cedematous
Treatment —Apply vinegar and olive o1l

JELLY FISH
Medusz genus Obelsa  Certain nemalocysts are weapons of offence .
ejecting barbs which have p bing effect p: local
swelling urticana and sometimes shock
Portuguese man o war Physaha has special stingmg apparatus

which produces dermatitis and skin 1rritation

SEA URCHINS (Echinoidea)

n West Indies especially Barbados spiny sea urchins cause sephic
le:fon:”lr;x: punctux?es of yhands and feet by spines  Tripneustes
esculentus and Cenlrechinus antillarum also have porsonous ovares an
spawn Pan pausex diarrheea migraime resembling fish allergy
also produced by Mediterranean species g
Treatment —Spines are fragile and break off deeply ~Wounds dresse

with antiseptic  Tetanus antitoxin injected
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SCORPIONS {Arachnidn)

Scorpiont common 1n tropics sting punfully  but not usually
dangerously except 1n children  May cause death N and § Afnica
W Indies Mexico horea Manchuna

Slgnas and symptoms —Local pain cedema tramps sweating pyrevia
vomiting and convulsions In Tnmdad  glycosuna hyper
glycrmia and pancreatitis reported as sequeler  Toisonous
species—S Furope and N Africa—Euscorpius stalicus  Buthus
maurus 10 S AfricaJfod enes Oprsthophthalmus and Parabuthus
n Mexico species of Cenfrurus  in Braml Twyus servatulus
1n Manchuria Bufhus marfenss  Paired poison glands 1o postanal
segment of tail jonted and flexible Venom like cobra but
Jess toxic

Treatment.—Incise sting wash with strong potassium permanganate
sclution  For pain  hq ammon fortis injection of novocan
and adrenaline

Setere snfancanion —Antitoxin prepared from venom extracted from
dned sting and venom glands injected into horses s c¢ prophy
lactic and curative

SPIDERS (Aranex)

All I\ossess poison glands  Genus Latrodectus ( widow spiders )
toxic for man S Yurope L d
Palestine and Middie Fast L lugubris  New Zealand L hassells
katipo N and 8 Amenca L mactans and L geometrnicus  In
S Afnca L andistinctus  In Peru prumng spider Glyplocransum
asteracarthosdes 1S Africa  Kroppre spider (L andistinctus) S
urope  Lycosa farentulz  tarantula ysterical disease in Middle
Ages— tarantism  Toxin of poison gland causes powerful hemolysis
hemolys:n causes ccdema with pumbness and urticana  nerve pam
due to of my ngdity and spasm of
abdomen board like acute
Sloughung of site of bite may occur  In N Africa species Chalopelma
olwacea feared by Arabs and bites give nise to acute inflammation

Treatment —Wash out wound with pot permanganate 1 4 cco and
give by mouth of calaum
(10 c ¢ of 10 per cent solution) relieves pain and muscular spasm
Antiserum used in § Africa and Argentine

CLNTIPEDES (Myniapoda)

Genus Scolopendra widely distributed 1n tropics  poison apparatus
at base of first pair of appendages 1n modified yaws S morsitans
size 610 venom causes local and general symptoms local edema
and lymphangitis  dizziness headache vomiting

Treatment —Sol ammoma 1§  morphia injectiony for pain
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TICk PARALYSIS

Dermacentor andersons  wood tick of N Ameriea 10 E 17
2 tariadiis give nise by their bite to peculiar paraplegia in shacs i‘:1:(
i1 man , sometimes fatal Sumular condition 1 S Africa caused by
Hamaphysahs cinnabarina Txodes prlosus 1 Australia by I #cinu
and I Jolocslus  Epileptiform convulsions 1o cats and dogs  Porson
1ntroduced by tick during hausteflation  Wound pamful with cedema
and bleeding + 1n forcible removal of tick possibly due to an anh

guln  Symp suggest paralysis  Quite distinet from
nckettsta disease To prevent onset of paralysis removal of tick
must be complete as silivary glands are sources of toxin  Protective
;cmm introduced for treatment of dogs and has been successinl 1n
umans

CHAPTER XII

METAZOAL INFECTIONS
ARTHROFPOD, FLY AND LEECH INFECTIONS
ARTHROPODA
ACARINE DERMATOUSES

Several species of mite 1n gramn sugar copra temporary parasites
of skin causing imntense irntation Iike scabies Grocer satch  due
to Glycophagus 1n raw sugar erythematous rash atch
Tyroglyphus Gram steh  Pediculotdes ventricosys~—cotton seed
beans etc Severe pruntis papular urticarial yash P ventricosus
usnally parasitic on insects abdomen of femafe swollen with eggs like
chigger Eggs hatch 1n abdomen youn,, being small editions of adults

Nufiez Andrade disease—dermatitis from butes of larve of Neoschon
gastis nupess a common parasite of fowls produce small petechir
‘Hematosiphomasis 1n Mexico due to another fowl prasite—~Hemato
ssphon anodora (Chinche de Jos gailos) or the chicken bag

Harvest mites {Trombwdndas) velvet mites  adults brght red
Velvet mutes predateous oninsectsand plants  Larva (mrcrotrombrdism
or leptotrombizula)  harvest bugs =larvee of Tyombicula aufumnnh;
and Chigger mite of US A (Eutrombicula batatas) 150 p long legs au}
body covered with feathered haws Toxuns myected by long suctonal
tube formed by sabvarv secretions penetrates skin and dxg;sts

~surroundmng tissues Other trombicula—transmt rickettsie of ?gd us
Adults known as money spiders non parasitic Larve cafled ax:j:
mites —Trombicula akamushs T ~ schuffners T dehensis ;rxt
T larstr  Inunction with ol of cajuput bandapung with subacetate
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of1 14 or copper salphate g ves el ef from inten eatch ng  In neton
w th d butyl! fK haaeépre entatve anialso ac re D fierent speces
of har ¢ bu s n troncs are s rul ot espec \ll}( mn S nnim (Aearus
balal ) New Cuncr  Celebes (A1 sotromh i m « hmanni) S
Amenica [V m2essm m) known as B cho Colorado
Demedex fol ¢ Torum ntar foll cles and sebaceous glanls s mlar
spec e 1n domest ¢ an mals M nute (0 3-0 4 MM ca s schorrthera
and inflammat on of Me bom 1n glands of eyel 1s  Ablomen separated
from ceptilothorax  elongated  tramsversely strated  head wth
prom nent rostrum w th ut egﬂ mouth” adapted for suck ng
cephal ttorax w th 4 7ars of stort rud mentary claws  To demon
strate  exjress sebum {rom schaceous glanis or comedones ani
examne w & mcrweope n drop of xylol or 01 Lays heart shaped
epps C0-80 ¢ by 40-50
“ar optes ca o1 tch mte causes <cabes part cularly common in
tropcs  causes pustular rash especally n lepers 1ke horwegan
:c:& cs In W Afn a many cascs of craw craw  are Scabies
Smla specesin lamestic an mals foxes wolves jackals and llama
Temal's 0 30 4 mm  bpeger than male (02 mm) sexes dstn
& sted 1y ep mera of second par of | nl legs wh ch un te w th sexual
or fce nmal and are free n female Suckers on much rednced legy in
{female on 1st 2nd and 4th tews 0 male Surface covered w th traas
verse { Jds ani bears number of sp nes and con cal scales  Grawnd
female la3 ¢ gs in sk N e,gs meas e 150 p by 100 p in 3 3 days
gnerse to larvr and nymg I's whch 1ve | ke Adults and pass through
4stages n 3wecks Nymplsmoult become sexually mature average
Dfe of adult 4 5 veeks
Treatment —Denzyl benzoate (Proscab ) lotion of equal parts benzyl
benzoate industrial sprt soft soap~—1} oz Ireatment in 45
mitutes no damage to skn Body was!ed with soft soap in
v arm bath at 1oo 1 (3% C) for 10 n nutes and brush  Second
bath one day Iater S nple treatment rap d cure
Rotenone —Act ve prncple of derr s root non-oly muc hag nous
wtl zpercent rotenone Tw ceda ly for two days
Tetrathyith ram monosulphrde n s per cent Solut on rubbed over
body except on face and head tw ce daly cheap clean effect ve
Gammexane—j per cent in o ntment 15 sa d to be the most efficient
remedy yet de 1sed

CHIGGT RS —Ch gger flea (Tunga penctrans) tmportant as cause of
suffering and nvaldsm  Imported from S Amerca to West
Indes W and § Afnca More recently to E Afnica and West
Coast fnia  Sonewhatlikecommon flea 1mm long large head
deeper brown abdomen L ves m dry sandy so l—dust ashes
stables and poultry yards  Attacks all an mals and man  YLives
free w th male unt { impregnated then burrows by mand bley
e skoand ovulates ” abdomen wwels 4o 3 1o of small pea
Ep thel al layer of sk n becomes attenuated  paras te anchored
n burrow by ch t nous eccrescences  sp racles project through
opesing  Eggs when mature are expelled through hole 1 sk n
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{emale dies and parts slough away Larve hatch

1 1 |4
daa’s pupate on 6th  1mago eme?ges 17th day Cl?x;;e: ::l.;u:,se:
;n ammation suppuration pea like elevations secondanly 1n
ected by pyogeme coccr or even by tetanus  Feet commonly
wnfected  sometimes hands soles nterdigital spaces roots of
nals  Usually one or two  may be hundreds N

Treatment —Remove chuggers as soon as possible K
with needle chioroform turpentine org:ercury omtu‘f}e:ty ’Eﬁﬁ;ﬁ
opeatng by needle and enucleate chigger Antiseptic dressings

Prophylasis —Floors swept and sprinkled with pyrethrum powder or
carholic acid  cattle sheds and pigsties treated  Pigs not kept m
victmity of houses High boots with powdered tobacco snsde

ded Natives p d from walking in bare feet.
Daily 1nspection of feet also rubbed with mixture of lysol mm
5inI1oz vaseline especially m interdigtal clefts
LINGUATULID/E ~—Degenerate arachmds with annulated body
roughly re.embling tapeworms L serrafa S Germanv Switzer
fand Branl Adult stage 1 nasal cavity of dogs wolves foxes
sheep goats Larvze in mesentenc glands of domestic ammals
Occasionally 1n fiver of man  Causes no svmptoms  Reported 1n
Brazl as parasite  Inf ted by eating raw
getabl ted by nasaf of dogs
Body pearshaped flattened transversely striated with go nngs
Male ~ white 18-20 mm by 3-5 mm Femals 8-10mm grey
or brown_packed with eggs ~ Anteriorly 8-12 mm broad posterior
2mm Eggsovord goby 70 x Eggs with embryos deposited by
female pass out with pasal mucus become attached to grass
and ingested by defimtive host penetrate mucosa and enter
viscera  Larva (56 mm)} encysts Ingested by camivores
escaping from cyst falls into pentoneal cavity or even lumen of
ntestine and reaches adult stage 1n nasal cavity of same host

Porocephalus armillatns —Infests negroes n C Africa  recorded from
Java Sumatra Mamla and China  Adult form 1n trachea and
iungs of pythons and snakes Nympbal form n hon mandnll
graffe Afncan hedgehog  Vermuform yellow  translucent
Malr  3-5 cm with 16 nings  Female 12 cm with 20 rmgs
Eggs (80~100 p) contamn well developed Jarvie  Passed with
bronchial secretion of snakes ingested with contamupated food or
water by monkeys sometimes by man Egg eavelope digested by
duodenal (not by gastric) jmce  Jarvee pepetrate intestinal wall
and pentonenm and enter tharacic or abdominal organs such as
liver Frotracted development (1-z years) encyst as nymph
When mtermediate host 1s eaten by snake nymphs are Irberated
and penetrate into lungs where they develop rapidly mto aduit
form Many cases found in Belgian Congo withun Tumen of small
intestine and 1 lungs ntus usception due to layve reported

when cretified demonstrated by X rays

In Oriental region P mombiformss 13 parasiic in pythons—more
slender more mage  Two cases from USA with P crotaly of
rattlesnake
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Suggested that human infaction 14 acquired from eating snakes but
more probably by drinlong water contaminated by snakes

MYTASIS
Partial parantism by larve of musaid flies  Eggy depovted on
wounds or apertures  in others larve emerge from hiding places to
feed on blood

NASAL AURAL OCULAR MYIASIS

Cochliomyna  homsmstoray screw worm fly  o-to mm long—
America Canada to Fatagoma Activein heat of day deposits 300-400
errs 1n open wounds and in nasal cavities  Larve  screw worms
hatch in a few hours destroy mucons membrane periosteum bone and
penetrate brain—fatal  Lama white 19 mm twelve segments
and circles of spirally arranged spines  Imitial symptoms are tickling
pues and nasal obstruction  Epistaxis common

Chrysemyra berniana —India and Cochin China  breeds in lving
tissues producing destruction as above Female & mm by 13 mm
metallic blue greemsh thorax AMale  eyes reddish brown approxt
mated Larvrizom vy white with d

Rhneestrus purpureus (bot fly) — Head maggot Russia and
N Afnca  Deposits eggs near the eye or nose  Habts simular to bot
fly of eheep

18 ohlfahrtsa ma,ntfica (Rusnia and S Europe} — Tlesh-eating fly
breeds in Living tissues especially wounds nasal fosse palate aad
eyes 1o-13mm ashy grey Lanvaaidentified by shape of posterior
stigmata

Ocular mysasis —In tropical countries larvae 1n 1ids and conjunctival
sac  Pass into lachrymal passage gan entrance into intraccular
tissues  Different species Rhwnastrus botss  Hypoderma bons
Sarcoph f s and G eguv also @strus ovis—
bot fiy

Eye goats Yamily Chloropida (Hlpyelatu flies) fnt fles —
Small flies with short anstate antennx feed on lachrymal secretion
sebateous material pus and blood  very persistent  convey spiro-
chates of jaws Larvie in grass (stem maggots) In Califormia
H  flatspes canse  pik eye Eye fly of India Cevlon Java
1ph fumeola 18 q for spread of epidemic con
j Seasonal 1n Assam with app
of fiy

SUBCUTANEOUS MYIASIS

Dermalobia cyamtentris — Macaw worm  Vermacaque  (Estnd
or bot fly S” Amenca infests cattle mammals and man Non
blood sucking with primitive mouth parts  Eggs deposited on leaves
1o damp places in haunts of mosquito (Janthsnosoma Iutn) other
species and other mnsects ez flesh tlies stable-flies {Stomoxys) and
some species of tick  Packets of eggs 1 cement softened by moisture
adhere to insect thorax and are thus conveyed to man and animals
Larva at early stage has swollen head elongated tal w ver macaque
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{female dies and parts slaugh awa; ;

y Larve hatch i soil sn
days pupate on 6th 1mago emerges 17th day  Chigger causeaA:
wflammation  suppuration pea like elevations secondanly 1n
fected by pyogemic cocct or even by tetanus Feet commonly
mfected  sometimes hands soles interdigital spaces roots of
nails  Usually one or two  may be hundreds

Treatment.—Remove chiggers as soon as possble Kl by prickn,
with needle chloroform turpentine or}:nercury mntmenty }}Enlargg
openng by needle and 1 chigger A ptic &

Prophylaxis —Floors swept and spnnkled with pyrethrum powder or
carbolic acid  cattle sheds and pigsties treated  Pigs not kept m
victmity of houses High boots with powdered tobacco nside
recommended Natives prevented from wallung m bare feet
Daily 1nspection of feet also rubbed with nuxture of lysol mm
SimnIoz vaseline especially ininterdigital clefts

LINGUATULIDZE —Di hmds waith body
roughly resembling tapeworms L serrafa S Germany Switzer
land Brazil Adult stage 10 nasal cavity of dogs wolves foxes
sheep goats Larve in mesenterc glands of domestic ammals
Occasionally 1n liver of man  Causes no symptoms  Reported in
Brazl as intestinal parasite Infection contracted by eating raw
vegetables t: d by nasal of dogs

Body pear shaped flattened tramsversely striated with go rings
Male  white 18-20 mm by 3-5 mm Female 8-10omm grey
or brown packed with eggs Anteriorly 8-12 mm broad posterior
2mm Eggsovod goby 7o p  Eggs with embryos deposited by

female pass out with nasal mucus become attached to grass

and b host p te mucosa and enter
viscera Larva (5-6 mm)} encysts Ingested by carmivores
escaping from cyst falls into peritoneal cavity or even lumen of
intestine and reaches adult stage 1n nasal cavity of same host

Porocephalus arpullatus —Infests negroes in C Afnica  recorded from

ava Sumatra Mamla and China  Adult form in trachea and
iungs of pythons and snakes Nymphal form 1n Iron mandnll
girafile  Alncan d Vi J ellow il it
Malz 3-5 cm with 16 nings  Female 12 cm with ~o nngs
Eggs {(8o-100 p) contan well-developed larvw  Passed wth
bronchial secretion of snakes ingested with contamunated food o7
water by monkeys sometimes by man Egg envelope digested by
duodenal {not by gastne) jmce” larve penetrate itestinal wall
and pentoneum and enter thoracic or abdonunal organs such as
liver Protracted development (1-z years} enmcyst a3 pymph
When intermediate host 1s eaten by snake nymphs are Liberated
and penetrate nto lungs where they develop rapidly into adult
form Many cases found 1n Belgian Congo within lumen of small
intestine and in lungs  intussusception due to larve reported
when cretified demonstrated by X rays
In Onental region P montlsformus 1s parasihic an Lgyﬂsons—-mox;
slender more nogs Two cases from USA with P crotals o

rattlesnake
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later larger ovoid = forcel or berne surrounded w.

spines falls to ground pupates Hatches m 2 d:‘;lstral:: yerse zowot

skin §; n penetrates
orming aperture which exudes black fzces In man m head

ba;}{ abdomen scrotum thigh awilla  Pam 4 when larvass act:rr:xs
reatment —Remove withou!

wndoned by foroops thout incisien  Jarva shps out of aperture

Cordylobsa anthvopophaga —Tumbn fl Ver

and Central Africa Flefh eating fly gr 5115 g‘;m};?ﬁmv,g}:oﬂ:a !

with brown wings  closely bles Auck: yta (male C: it

distinguished by closely set eyes) Usually inactive but rapid fhght

when disturbed” Egg lad mn soil  white larve easily visible search

actively for host “provided with special mouthparts and ecuticular

spines to aid penetration of slin of forearm scrotum upper thigh

and buttock Lesions resemble nflamed tumour no suppuration

Larva emerges 1n 6-7 days Pupa has square truncated extremuty

and 1s found 1n rat holes * Metazoal immumty produced by repeated

mfection of slun of gumea pigs which eventually become resistant

I‘x;x;\unety shin grafts on to non immune ammal retain and impart

I uny

Blood sucking Fly Larve (4uchmeromysa luteola) — Congo floor
maggot Afnica N Nigeria to Natal Adult fly 10~12 mm
stoutly built orange buff with numerons black haws Large
head separated eyes two dark longitudinal stripes on thorax
Second abdominal segment tn female twice Iength of male Smoky
‘brown wings with conspicuous venation  Usually sits motionless on
thatch beams cobwebs and walls of native huts ~ difficult to see
Egss deposited m cracks and crevices of mud floor especially sf
contaminated by unne
Congo floor maggot 15 mm 1s the larva  found under sleeping
mats 1n crevices and 1n morst earth to depth of 3 & emerges to
feed on blood at mght drops off when disturbed Dirty white
sem: transparent with eleven segments at posterior part of each
of which are three short hmbs and transverse spines which enable
farva to move rapidly Patred groups of munute tecth form 2
cupping apparatus on antenor segment  Dorsal dnerticnlum
{food reservoir) opens 1nto ph and forms red
object after feeding on blood  Pupa reddish brown oblong
g-10 smm by 4-5mm  pupal stage lasts 2-3 weeks

INTESTINAL MYIASIS

Residence 1n intestinal canal 1s a feature 1 lfe ustory of diptera
Eggs licked from slan or swallowed 1 food hatch 1 stomach
where lanvz develop and appear i feces and vomit Ringed
cylndnical -1 in 1n length beset with little spmes or 10T
Over 20 species recognized 1n human faces Usually Fanma
cameulanss (small house fly) F scalans Musca domestica of
Prophtla cases (cheese maggot] In Afnca  Chsysomya chloropyga
and C putona

O 5 cause abd I pawn drarrhoea and

Freatment —Expelled by dose of castor o1l
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CHAPTER X1I7

METAZOAL DISEASES HELMINTHIC INTECTIONS
TREMATODES

FASCIOLIASIS

Fasctola hepatica parasite of liver ot 1n sheep —Qver 150 cases 1o
mao probably quite common Cuba Venezuela Argentine
Centrar Lurope Greece England Tound in portal vein and
subcutaneous abscesses usually causes Iittle disturbance puss:b'lg
crrhosis of liver In Syma  epileptiform fits associated wi
buccopharyngeal infection— halzoun

Typical trematode leaf shaped 2-3 em by 8-13 mm  Antenor
extrem‘gr natrow confaimng oral 's‘ucker ventral sucker large(;
3 mm from antenor h ceca Wi
diverticula  Egg (found in fices) operculated 140 p by 90 p
ovord brown bile stamed Ciliated miracidium develops in eggs
2-3 wecks enters freshwater snails Limnea fruncatula (Europe)
L pervia (Japan) L wicetrsx (Cuba) becomes sporocyst daughter
sporocysts rediz then cercariz in z months = Cercana blunt
tailed “settles on grass secretes mucus to form cysts them as
metacercaria caten by host Human infection contracted by
eating m d { d by sheep
ment —None really effective  Emetine 1mjections 10-12 gr 1n

T"n:epar'ntn courses nylso big doses of mag sulph with mtravenons
neostibosan
ciolopsss busks normally parasite of pig reservorr for mam—

Fas Chnﬁa India (Assam) YMalaya Sumatra  Borneo In Assam
50 per cent Infested only small number shaw symptoms

Resembles F hepatsca but larger  found in small intestine razely
1 Flesh d ek d oval 3 cm by 1z mm
Transverse row of spines numerous near ventral sucker which 13
larger closo to oral Intestinal czeea stmple with twa character
istic curves towards mud ine  Egg operculated 130 p by ]80 é‘d
yellow numerous in faces  In water forms in 3 weeks 2 & xatb
miracidium  which develcpst m (Lresh’water snaxls;l’;mg }:

s k i paracy s
%’c’ﬁ‘i; da{ghter rediz cercanz (whole cycl: 2 e‘;}ont::i)u Cercaria
short lived  loph 2d et
digestive tract encysts as mefacercaria on fresh water p
Cluna) T bscoymss (India)
:a;er calth’rt:p fhr:g)‘ Trapa natans (( aa\)\ ! YOdO‘““f:;:"ﬂ :é
1d 10 ponds are fertiliz
ltl:ng}?::x:r f‘;‘;‘;sogt?\’e,ricfgtrt prt?:}ftgﬁnw::ed I;o dutnbution of
?.;nts Cysts taken mto mouth pass through stomach excyst1n
fvod become attached to 1 wall
cs —1~2 000 flukes often jo small iatestne causing

Ciloleat f“w:l\anhaea an p Tzces offensive pale yellow
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(Firta of face abdo~unal wall gentalia and legy  sometimes
av-t~ Ihsomiort may ¢ molate duodesal ulcer  Death from
exbausaen fare

Trestment —£ naphthnl gr 10 ol of eocalyptoy, min 3 tetrach
Jotrthylene 3§ hexyl rroruanl, 0 4 gm for child under seven
1 pm from 13 upwards  all efective

CLONORCHIASIS
B hary 811 hepatir diseass cagsed by O L2 T LT 1T
Grographical distribution and _pidemeiolony —D-eraee of Far East,
Inia Mautitius Japan, Yorea, Forroea Indo- and S China
Recently new area on Pacific Coay® of Arerca and Califorma
1In fish rais ny provinces in China §0-67 pet cent. of native popula
tion aflectrd
Atiology —Clrmorchis simen 13 inhabuts trd ary rﬂﬂm of man dog
cst pip 18t mouss badpet cam 1 Usnally in sdult man  May
{nvade pancreas and ducts sarely dunfenum never gall bladder
Spatulate fluke z0-20 mm by 25 mm Cotels has no apines
oral sucker is larger than ventral  Intsstinal caca are simple
Genal pore in mid lne tn front of ventral wucker  Testes
Lranched in postenor part o] tody  Crowedtertiliration as in
otber members of froup  Sperms enter female opening of gerutal
pore pa s throuph vterus to # atheca
Tep 25-30 p by u-x{)” ulated enntains miraaidiom and haa
terminal spine resembling miniature electric hpht bulb  susceptible
to desiccation killed by decomponition  wiatle in water § weeks
inrested 1y snail before escape of miracidium which s hife span
of zo nunutes  Development an Hubynea (F aeafoesarulu} airalula
UA} an horea Jormosa) B fustAiana and I fomgr ormis and
Melama honghonpreniss {China]  Minadium pietces asaphaguy
casts cla and becomes sporocyst  later elonpated redix pass
1nto pen esophageal sinus and move taitwards into Liver within
s weeks  Cercand  two pigmented eyo spots blunt tail emergo
1nto water where within 24-48 hours they encyst as metacercane
in muscles and under scales of freshwater fish #g Cypnnde
Avabantidz 34 species susceplible  Cercanal glands have
Jy 1 skin secretes viscous
fluid formung snner cyst 13 then encapaulated by fibrous layer
10 fish then eaten half raw or pickled 1n soy sauce
Ad ana —Tolly ped cyst 7 capsule against
gastnc juice withstands temperature of so-70 C for 15 munutes
szgl wall digested by succus entencus 1n ducdesum near papilla
of Vater Adolescercanz escape attach themselves to mucosa
and attan maturity 1n 26 days By chemotaxis a small propor
tion reach tile ducts  Cgg production very large—200-400 daily
21 000 flukes may be found at autopsy fe span 12 years
Pathology —C  sinensis thickens biliary canals passes into cavities
and diverticula commumicating with bile ducts which contamn
large number of flukes Liver 18 enlarged and cirthotic spleen
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CHAPTER XIIT

METAZOAL DISEASES HELMINTHIC INFECIIONS
TREMATODES

FASCIOLIASIS

Fasetola hepatica parasite of Liver rot 1n sheep —Over 150 cases
man  probably quite common Cubacegenezuela 5Axgentme
Central Lurope Greece England Found i portal ven and
subcutaneous abscesses usually causes little disturbance pos. 1bly
crthosis of ver In Syna | epileptiform fits associated with
‘buccopharyngeal infection— halzoun

Typical trematode leaf shaped 23 cm by 8-13 mm  Antenor
extremity narrow containing oral sucker = ventral sucker Jarger
3 mm from anterior ext B h czca with
diverticula  Egg (found in faces) operculated 140 g by go p
ovord brown bile stained  Ciltated miractdivm develops in eggs
2-3 weeks enters freshwater snails Limnea fruncafula (Enrope}
L pesnsa (Japan) L vseeinz {Cuba) becomes sporocyst daughter
sporocysts rediz then cercane 1n 2 months  Cercana blunt
tailed ~settles on grass Secretes mucus to form cysts then as
metacercaria eaten by host lHuman Jmfectmn contracted by

eating 1.3 d q y sheep

Treatment —Noue really effective  Emetine injections 10-12 gr 1o
separate courses also big doses of mag sulph with mtravenous
neostibosan

Fasowlopsis busks normally parasite of pig reservorr for man-—
China India (Assam) Malaya Sumatra Bormeo JIn Assam

o per cent infested only small number show symptoms
Resembles F Aepatica but larger found 1n small intestine rarely
n h Flesh-col d el d oval 3 cm by 12 mm

Transverse row of spines numerous near ventral sucker which 13

larger close to oral Intestinal czca stmple with two character

1stic curves towards mud ine  Egg operculated 130 p by 8o p

yellow numerous 1n feces  In water forms in 3 weeks 2 aliated

muracidium  which develops 1 fresh water snaus— Planordss
cnosus P schmack Pk herula—sporocyst 1o 3 days
Rediz daughter rediz cercarue (whole cycle 2 months) ~Cercana
short lived . lophocercous (membranous tailed) well developed
digestive tract encysts as melacercaria on fresh water plants—
water calthrop (ling) Trapa nalans (Chuna) T bscorms (India)
also Spwrodela polyrk adhere ta outer skur of
{ing and are torn off by teeth  Plants grown i ponds are fertilized
by human fmces therefore F busks lumted to distribution of
plants  Cysts taken into mouth pass through stomach excyst:o
d become to 1 wall

features —1~2 000 fluhes often :n small intestine causing
O oty avaseh and Fieces pale yellow
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Qdema of face abdomunal wall genitalia and legs sometimes
ascites D fort may late duodenal ulcer Death from
exhaustion rare

T —, hthol gr 10 oil of lyp mmn 3 tetrach
lorethylene 31 hexyl resorcinol o 4 gm for child under seven
1 gm from 313 upwards all effective

CLONORCHIASIS
Biliary and hepatic disease caused by Clonorches ssnensis
G and fology —Disease of Far East,
India Mauntms Japan horea Formosa Indo- and S Chinma
Recently new area on Pacific Coast of Amenca and California
Ia fish raising provinces 1o China §0-67 per cent of native popula
tion affected
Atiology —Clonorchss sinensss inbabits biliary passages of man dog
cat pig rat mouse badger camel Usuallyin adolt man  May
invade pancreas and ducts rarely duodenum never gall bladder
Spatulate fluke 10-20 mm by 25 mm  Cuticle has no spines
oral sucker 1s larger than ventral Intestinal czca are sumple
Gemtal pore in mid hne 1n front of ventral sucker Testes
branthed . postenor part of body Cross ferhilization a3 in
other members of group  Sperms enter female opemung of gemital
pore pass through uterus to atheca
Lgg 28-30 p by 15-17 p operculated contamns miracidium and has
terminal spine resembling mumsature electric ight bulb  susceptible
to killed by p viable in water 5 weeka
ngested by snail before escape of miracidium which has Life span
of z0 minntes D P 1 Bathynsa { Paraf Tus) stratula
(Japan Korea Formosa) B fuschsians and B longicorms and
Melania hon,hon sensss (China)  Miracidium pierces eesophagus
casts cilia and becomes sporocyst later elongated rediz pass
into pen cesophageal sinug and move tailwards into hiver within
3 weeks Cercanz two pigmented eye spots blunt tail emerge
mto water where within 24-48 hours they encyst as metacercanz
1 muscles and under scales of freshwater fish £z Cypnmde
Anabantid> 34 species susceptible Cercarial glands have
histolytic Iving skin M, secretes viscous
fluid formung ‘Me{mﬁm 18 then encapsulated by fibrous layer
1 fish then eaten raw or pickled 10"soy sauce
Ad —Fully ped cyst p capsule agamnst
gastnic juce withstands temperature of 50~70 C for 15 minutes
C,yst wall digested by succus entencus 1n duodenum near papilla
of Vater Adolescercarie escape attach themselves to mucosa
and attamn matunty in 26 days By chemotaxs & small propor
tion reach bile ducts  Egg production very large—200-400 daily
31 000 flukes may be found at autopsy fe span 12 years
Pathology —C  sinensss thickens biliary canals passes into cavities
and diverticula communmicating with bils ducts which contan
latge number of flukes Liver 15 enlarged and currhotic  spleen

\
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}lypertxophled mtfstmc shows chronic catarth  Sometimes
ound 1 p d and st h causing aseites and
anasarca  Carcimoma may ensue Death from cirrhosts of Iner

Clinical features —Enlargement of hver chromc diartheea recurnng
1cterus anasarca cachewia fatal in several years In mud in
fechions epigastnic distress and night blindnéss

Diagnos:s —Obscure hepatic disease from Far East suggests € simensis
Egps n fces Leucocytosis 30000 epsmophilia 40 per cent
Eggs rated 1n Juice by duodenal soun:

Treatment —Unsatistactoty  Intravenous Fowadin (tmvalent ants
mony) I 5~5¢¢ Ioormoreinjections Gentiaa violet malachrte
green and Nile blue all lethal fo clonorchis but dosage not satis-
factonly settled also these dyes have towuc action on man
Continuous non surgical drainage of bile by duodenal tube (cocain
1zing throat to prevent vomiting) gets nd of many clonorchis
eggs and towic matter and 1s beneficial as temporary measure

OTHER YLUKES OF LESS IMPORTANCE
Opssthorchss felineus —Inhabits hiver and bile ducts Common in
man in E Prussia Stberra Anmam  Philippines  also in dog cat
glotton pig  Fluke 8-11 mm by I 5~2 mm Egg operculate yellow
brown goubytzp I drary snail Bithynia leacks Develop ¢
as 1n clonorchis  metacercane 1n tench (Tsnca finca) and chub (Idus
melanoins)  Bebaves in man as clonorchis but 18 not specaally patho
genic 200 or more may be found at autopsy
Helerophyes hetevophyes —In small intestine 1n large numbers
common 11 man m Egypt China Japan al oin fox dog wolf cat
Minute pynform 1-I 7mm by o 3-0 7mm grey uterus showing
as brown patch in centre ventral sucher three times size of oral
muscular nng armed with teeth cuticle thickly set with quadrate
scales Egg 2z0-30 u by 15-17 u hght brown contamns cihated
miracidium _develops 10 brackish water snails—Melama fuberculata
Cleopatra bubimosdes and 1n Egypt Pironelia comca  Cercann with
eyes lophocercous Metacercaria 1n mullet (Mu, ¥ cephalus) mpnow
(Gambussa affims)  Produce infection when eaten improperly cooked
other spectes recogmzed H breviceca and H fashokus and 1 Japag
H katsuraday stouter species
Clinucal features and treatment —Imparts coffee ground appedrance ta
intestinal wall Enormous numbers adherent to small mtestine
May give rise to diarrheea  Eggs found m intestinal wall and
myocardium  Clanmied o Mails ¢hat ot gives m5e &0 Symptoxss
resembling cardiac benibert  Readily removed by thymol 6o gr
1n Far East Korea Japan

or olecresin of aspidium 66 mun

3ok —Very
Formosa and Balkan States  In upper small intestine of man cat dog
cuticle covered

pelican
Smallest fluke 1 man t r mm by o 42-07 mm

Afel.
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with small spines  ventral sucker displaced to left_otherwise resembles
above Eggs 33 p by 21 p regularly ovoid  Develops 1n Melama
hbertina and Al ebemtma Cercamie  lophocercous anterior end
armed Metacercana encyst under scales of fish——Plecoglossus altielis
—eaten raw by Japanese

Chnical featores —Probably causes catarrh and diartheea

‘Treatment —As for H heterophyes

Ech d ~—TPhilipp and Celebes (Lake Lindoe}
Typical echinostome with spines round anterior sucker In large
nimbers in jejunum causing diarrheea abdomunal pam shight eosino-
phila  Develops 1n two intermediary snails  Antsus sarasinortem and
A com. in ls—Corbseula d
C subflanata

E slocanum and L malayanum 1n Malaya  Natural host pig snail
host —~Gyraulus prashads ~ E jassyensts in Rumama E  vecurvalum
1 Java and L swrfartyfex in Assam

Jond; 1

D Normal host sheep found

n bihary tract of man Germany Italy France Fgypt China  Eggs

passed 1n frces do not hatch in water ingested by land snails—Zebrina

detnta Helicella candidula H stala Torgudlla frumentum 'Cﬂthhtzlla
o

eeifa and others  Pla rorchs of ]
together with E 1 host and bats develop
mn snail—Sta wmicola emarginata angulata

Treatment —Efficacious  Fslix mas mun 9o trnchlor or tetrachlor
ethylene min 4060

PARAGONIMIASIS LUNG FLUKE
Para onsmus ningens P westermant and alhied species {lung flukes)
m lungs of mwan dog wolt leopard cat mink pig otter ichneumon
Produce lung disease assocrated with hemoptysis

G 4 and —Chma_India Japan
Korea Philipmnes recently al o 1n US A and West Africa

Atiology —P ningenn P and P P
species 1n man show minor distinctions  8-20 mm by 5-9 mm
oval reddish brown round in section ventral sucker larger and
anterior to centre of body Iatestinal caca run z:igzag course
body tisected by Jarge excretory vesicle Cuticle studded with
wedge shaped spines ~ Operculated egis in sputum go s by 55
with thickening at pole opposite operculum

Lsfe hsstory complicated  Eggs vouded mnto cystic pockets in lungs

escape 10 sputum and feces caliated miracidium hatches in 4~7
weeks and enters snads  Melama fuberculata [Japan  China)
M Bberting (Korea) M obliguegranulosa (Tormosa) also other
species  In snail forms sporocyst redir and cercanz {with
knob-like tail and anterior stylet) Metacercan® in various
iresh water crabs—Potamon obtusipes P dehaams P sinemsis
Sasarma dehaam Erochey gapontcus Cambarordes symilis (horea)
Metacercarue 1o Liver muscles and gills of erab eaten raw by man
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enters his stomach where the cyst wall 1s digested  Adol,
emerges traverses abdominal gavlty peneErates pleurau?e;‘c‘!:;:
bronchioles forms cystic cavities and becomes adult which can
reraan viable in the human body 20 years or longer

Pathology —Small brown spots 1n longs scattered burrows towards
penphery areas the size of a filbert nut each with 2 or more
flukes 13 000 eggs coughed up every day  Often associated with
TB  Also found i hver inteshie skin testes muscles and
brain (where 1t forms tunnelled tumours) Eggs in feces and
spinal cord may give mise to transverse myelitis Hundred
flukes found 1 psoas abscess

Clinlmtl features —~Insidious onset chromic cough distress 1n chest
A brown p sputum numbers of
brown thuck shelled operculated eggs irregular h@moptyss
Clubbed fingers lungs show hyper resonance rales and rhonche
Abdominal symptoms  dull pains and diartheea  enlargement of
hiver app ademitis  p and ep
d\dymms often Cerebral symptoms  especially 1n children,
I: epileps: plegra aphasia  visnal disturbances
Cutaneons ulceration sometimes

Diagnosis —Eggs and Charcot Leyden crystals 1n sputum and feces
TB may co exist . Eggs to be differentiated !roan'Szhxstosoma

00

189 ytoms 15000 (no P X rays
(liptodol} not conclusive opacities and infiltration sometumes seen
Complement fixation test {extract of Paragomsmus as antigen)
sometimes employed

T ~1 i y Ei latly 1 gr for 7
days 1n courses Intramuscular sulphonamides have been
favourably reported on  Improvement follows liprodol mjections
1nto bronchn

Prophylaxis —Destroy sputum and fzces of infected patients Pro-
Thibit sale of crabs which carry parasite  Educational methods

SCHISTOSOMIASIS (Bilharzasis)

Groups of diseases widespread in tropics and subtropics Unisexual
(sexes separate)—trematodes inhabiting lumen of vems _Three species
mman (1) Schistosoma hamatobium (2) S mansons (3) S japomcum

{1) URINARY SCHISTOSOMIASIS (Schtstosoma hamatobrum)
(Bulkarna hemalobia)
Epidemiology —Great antiquity wn Egypt eggs found in mummues
P al F'gsgg' Dynasty Widespread n Egypt Bow 1D Delta 6o per
cent aremfected with S hematobsumand S mansom It Northern
Nile Valley Caro Assiut S hamatobsum 5o per cent |5 smansont
absent Heavy d with p unigation
with alternate drying and flushing  Where 5 pet cent population
infected 1 1000 die where 6o per cent I 22
S hamatobsum —Found 1 Africa (Cape especially) 1solated foci
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1 Portugal Corsica Cyprus Palestine Arabia Madagascar Reumon
Irag umported 1n 1901 wnto Perth W _Austrahia (has now died out}
Recent discovery of enderme focus in Bombay State at Gimvi in the
Ratnagin district near the horkan Coast  Species of adult schistosome

uncertain  Cercane found in Ferrissia fenuss an ancylid snail
Habitat.—Veins {mesenteric Ponal wesico prostatic pelvic utenne
lexus vesical vena cava y) 300 or mors
fmmd at autopsy 10 submucosa of bladder S hamalobsum long
lived {20-37 years) may produce carcinomatous changes Sexes
linve apart at first when mature female enters gynzcophonc
canal of male Expenimentally rats mice guinea pigs monkeys

2nd hedgeh th

Male —1 5 cm by y mm white cylindroid outer surface beset with
tuberculations  Larger oral and ventral suckers closely situated
Ventral infolding of male forms gynrcophoric canal contamng
female Delicate spines on suckers  Four to five testes postenior
and dorsal to ventral sucker Progresses along veins carrying
female

Female —2 ¢m by o025 mm darker i colour fibform middle
portion 1 gynxcophoric canal anterior free Body smooth
papille on posterior end Ovary and yolk glands anterior to
ntestinal crea  gemital pore median postenor to ventral sucker
anterior part of uterus contains termunal spined eggs  Gemital
openmgs of both sexes tace each other In both sexes alimentary
cai at p oral sucker h with two
dilatations bifurcates i front of ventral sucker to form intestinal
exca umting again into median trunk

Egg —Oval, 150 u by 60 s short stout terminal spine contaimns
ciliated msracidium head towards blunt end active 501t can turn
about Egg shell permeable to antimony salts Eggs of §
hamatobium often 1n feces especially in Upper Egypt and Congo
(see also S wntercalatum)  Also m lungs braim spinal cord

Miracidium —In contact with water shell enlarges becomes softened
by lytic ferment and bursts by transverse rupture liberating
miracdimm  Egg remains ahive 10 sterile unne or moist fzces
2-3 weeks  Miracidium remains active in water for 24 hours  has
antepor papillary beak swims by ciba and muscular action
Has pnmitive alimentary canal two cephalc salivary glands
excretory tubules and flame cells

Process of escaps of epgs from hissues —Paired worms travel to
narrowest point  Female leaves male penetrates into venules
deposits egga and retracts so that spine of egg engages vern walls
and escapes 1nto tissues  Others think that spine facilitates
adherence of ova to vessel wall The ovum plays a passive part
but endothelial Lining 1s the active factor only ova laid 1n blood
vessels close to the bladder pass to outside whilst others are
beld 10 the tissves

Development (on general Lines applicable to all three species) —
Muracidia peoetrate aur sac and tentacles of snail of gesus Bulisus
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(several species) papilla boresin  If heavily snfected snad die

Cilia cast penetrates hiver {hermaphrodite oxy digestive glan’dfmsa
lymph spaces Infection only 1n warm season {Egypt) Laver
of snad turgid swollen yellow or orange infected ndividual
snails can thus be recognized Elongated thin walled sporocyst
produces daughter sporocysts which penetrate gland  Develop
mental cycle occuptes 6 weeks under optimal conditions a
smgle muracidum produces 100 000-250 000 cercanz

Schtstosome cercarse —Bufid tarled cercane formed within sporocy sts
then escape Diurnal discharge from pulmonary cawnity of snail
Cast off tail on entering skin of host (man) Penetration aided by
acid secretion of glands  Most diein transit  Three hundred may
enter monse and only 20 adults develop  Cercarie adhere to body
of host by ventral sucker therefore penetrate mucous membrane
mouth or eesophagus women and children 1o Egypt infected by
dnnking as well as by Moh 1 2
mouth with water In bathmg movement of water attracts
cercanz to skin  Entry causes dermatitis

Body elongated forked tatl 0 48 mm Head and tal approimately
equal length Cuticle with spines anterior {oral) median mus
cular ventral sucker anterior sucker larger than ventral  Central
part occupied by 1 gland: Sp per a bul.
opemng by ducts on rectractile papille surrounding mouth which
1s small ‘oval and anterior Five pen acetabular glands with

i auclet dophi! Cercariz ph emerging from
snailgam tozpm noemergence on dark days §o-1 000 daily
optimum temperature 32-33° C (89 6-gt 4 F) (for S mansom
15-35°C 59-95°F) ~Abundant oxygen necessary cannot feed
swims with ease in water circular movement propelling towards
tail  Rests with tail prongs on surface slowly sinks absorbs
oxygen throngh tail then mses again Lafe span 48 hours
most actrve for 24 more so when water disturbed Warmth
15 chief factor 1n attraction to host Infection by cercarie easy iz
laboratory msert tail of mouse 1n water contaimng cercanz

On entry loses cephalic plands becomes schistosomulum and adult
1 portal vemn 1n 6 weeks travels via bloodstream veins heart
lungs some through pulmonary capillaries some tven to sk
causing secondary skin reactions eg urticana ‘When mature
pairs 1n portal vein goes back against stream to mesentenc veins
eggs are carried back and deposited m hiver and spleen Discharge
of digestive products causes fibrosis and black pigment from
digestedrbc~ pigment like that of malana

No general agreement on differential details of structure 1n cercanz

of the three human species average 0 4-0 5 mm probably
dividual d n diff batches on the whole cercana

All have 5 pairs of salivary mucin
18 account 15 applicable to other

?
of S apontcum 1s smaller
peniacetabular glands  (Th:
human cercana )

N B —Innumerable trematode cercanz in fresbwater snails 1
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<
tropics  Lafe history of many unknown  All schistosome cercanre
of man mammals and birds have forked tails
Cercarfal dermatitis produced by entrance of cercanax into skin (in
als of other sp I 4
swimmers 1itch —emerging from Limnza the common pond
snail. Cercarta el in Lake Michigan C ocellata in Lake Roath §
YWales (probably Bilharziella of water birds) In Malaya and
India b{;\chy papular rash with central punctures produced by
cereana of S “spindale of water buffalo
Y hosts —Bul contortus B dybousks (Ceypt)
B tnness (Sudan) B trumcatus (Palestine) B (Pyr,ophysa)
forskaly (Mauntius N Nigena Kenya) B globosus (Sierra Leone
Nyasaland) B africanus (Natal)  Isodora otoidea {Zanzibar)
Pia sopsss naswta (kenya) (I xception Planorbis (Bromphalaria)
dufours Portugal and Moroceo Melansa nodocsneta M tuberculat
Nyasaland )
Development in snails vicanous B forskali ¢annot be mfected in
the Belgian Congo but 1s the chief vector in N Nigena
Genus Bultnus  spiral snails  non operculate  opening simistral
body contamns red haemoglobin pigment (Some conchologists
fovtus dyboishs subvarieties

gmze three sp
of B truncatus)
S INTERCALATUM (Bslhartia wntercalata)
\ anety from Upper Congo, close to S kaematods m but resembl s§ bov s d Berent ated by
«gx found only in tzces Egg 140-240 s by 58 83 4, spine long ¢ 20 ¢ spindie shaped
tesemble those of S matfhee” or S botts great abat' 0 i shape and sue  Spnst
Temales often in $wall pumbers,  lntermed ary snuls Dol usaf ican s B £ obosus
Pathology —At first injection of mucosal vessels of uninary bladder
then papules egysin blood vessels tngone usually first affec ed
granular phosphatic deposit { sandy patches ) «clusters of
eggs principally 1n submucosa some calcified Polypmd excres
cences adeno papillomata frequently contain adult schistosomes
Nodules of subpentoneal surface may resemble TB  Muscular
coats of bladder hypertrophied capacity dimimshed mucosa
covered with blood stamned mueus + eggs mn large numbers
Then phosphatic gravel or stones appear 1n lacunz 1n bladder wall
or free 1n cavs
Usnally lower end of ureter 1s aflected and sometimes renal pelvis _

sccondary , common _{ymp Block of
oreter with calouls coromon  Hyperplasia of prostate due to ey g
Secondary ascending infection of unnary tract—pyehitis renal
abscess etc —and vesicule semunales “vaginal wall cervix
bypertrophy of glans perus with urethral blockage  Eggs demon
strated by digesting tissues in 3 per cent potash solution  Found
1 small numbers 1n hiver gallstones heart kidneys lungs bram
spinal cord  sometimes form tumours of perstoneum and uterme
Dhgaments

Clinlcal features —Symptoms vary great majonty mild  Hematuna
almost invanable ELgyptian peasants regard it as a sign of
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puberty Inhypernfection unnary sepsisand death  Incub:
tion
peniod ‘of disease 3 months to 23 years Tavas
2 Deposition 3 Termmal by 3 penods 1 Tatasin
Period of invasion —~Cercanial dermatitx fe
P s on infection blotchy papular

Invasion stage —Pyrexia urticama  abd:
phibia (sez p SZ;) ominal pam high eosino-

Deposition  stage —Polyuna aggravated by exercss 1
hzmaturia’ Blood clots e oA Qeeggsvv‘ oo 1:;.1
standing in comcal glass  Dull sense of suprapabic oppression
deep seated perineal pam scalding on muctufition Cystitis
with pain often septic  Sometimes adult worms passed 1n unine
Frequency often rectal pan sometimes with blood and mucns
containing S hematobsum eggs (or double infection with S man
sont) Lasts for months or years Spontaneous recovery rare

Terminal stage —Eggs form nucles for phosphatic caleult symptoms
f vesical or ureteric ealenlus  dilatation of ureters with hydro-
nephrosis  supenmposed carcinomatous changes may cause
exacerbation of symptoms Hypertrophic contraction or dilata
twn of bladder hzmatuna + Involvement of prostate and
vesiculz seminales sp thea dary {strepto-
coccal) common  An®mia hectic fever debility death  Usinary
fistulz on penneum or postenor sutface scrotum caused by 1o
filtration of eggs  In urethra stricture results  Schistosomiasis of
wpermatic cord and epididymus (tumica and testes seldom) Cord
nodular  bitharzal rosary  Primary sclustosome disedse of
gall bladder rare Sometimes milharzial appendicitis m N
Nigeria 57 per cent of appendix cases in natives are biharnal
Vapimtis and cervitsti  papillary growths and ulcers hke car
cnomata  papiliomatain vagima yound anus and peneum to be
distingmished from venereal warts Eggs 1n lungs cause inter
stitral’ pneumoma and artenial changes resembling Ayerzas
disease 1m bramn and spmal cord cause epileptic attacks
occasionally transverse myelitis

Diagnosis —Eggs 1n urine especially 1 portion d d by
deposition 1p unne glass or centrifugation  Whenscanty diagnosis
1s difficelt character of deposit mucus + phosphatic erystals
pus cells bladder epithehium eosinophules usually ++

e shreds of mucus for eggs Appearances of

Cystoscopy —Examin
mucous b of bladder especially in trigone _sparse grey
discrete elevations round uretenc onfice lafer C

h In ad d cases ndges

areas with sur d yper n
hke seasand together with papilfomata
Complement fixation reactions —Performed 23 for WR = Astigen
prepared from liver of snails (Biomphalaria} infected with .5
snansoms cercame  Group reaction equally effective with §
hamatobsum S spindale and Fasciols hepatica Best resalis in
eatly infections before deposition of ova  less specific 1n later cases
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{Antgen prepared by macerating 1nfected snail ivers 1n absolute
alcohol filtered and evaporated by Spremgels pump saline
extract made )

Intradermal test —Sumlar to Casom: reaction {se¢ p 240) A saline
extract (11de above) of livers of Pl exustus infected with §
spindale filtered made bactena fres and injected intradermally
(4 mumms)  Positive reactionimmediate wheal zone of erythema
with outrunners Delayed reaction $-18 hours Diagnostic for
schistosome group persists for years after cure

Differential diagnosis —I'rom vesical calculos TD  cystitis  renal
filanal hyl

Ts

caleulus all other forms of
gonorrheeal eyshiis prostatic dasease

Int of sodium antimony tartrate
(Tartar emetic) Schistosome adult affected by antimony
especially ovary cercaneand miracidialessso  Prevents hatching
of eggs In water eggs become dark and shnvelled after 10 gr of
astimony tartrate

1 Sod tartrate 1 days
for 46 werks commencing with § gr mn 10 ¢ ¢ of distilled water
increase by § g to maximum (for adults) 2} gr Total dosage
25-30 gr Toxic phenomena avoided by addition of 5 per cent
glucose Rapid improvement eggs and blood disappear after 15 gr

or children under 10 dose of @ 1 gr 18 suficient Imaximumm I gr
If course 15 interrupted must be recommenced ab e Toxic
effects coughing retching vomuting flushing  More severe
antimony reaction headache arthritic pamns in shoulder jonts
P i ds of not effectyve

2 Fouadn (13 per cent trnivalent antimony compound——astimony
pyrocatechun-disulphanate of soda)  Used i Egypt curen 19
days 1n over go per cent (1930} more rapid than (1) Prefer
ably sntramusculatly into buttock orintravenously in 7 per cent
solution dosage 1 5-5 cc  ope dose of 15 ¢C one 35 cCc
7of5cc  total of 9injections maximum 15 Average quanti
of antimony 0 4 gm  excreted 1n unine and faces Late voruting
sometimes  No severe local reaction at site of injection  Some
times toxic necrosis of Liver follows with death Intravenous

Yy on days Used in § Afnca for
childrea

3 Anth i of lithiom) now considered
better than tartar emetic (in ampoules & per cent solution 10
per cent antimeny) Tatal necestary socc (oro 3gm metalic
antimony) Intravenous o sce .far childres 1 5cc foradults

4 cc 2 tny on
days (oneof 1 5cc oneof 3and 100f g25cC  total 47 cc)
Living ova not passed after 21 s cc Local seaction {pan) some
times general reaction neghigible
4 Emeline hydrochlonide  Toxic to schistosomes  Given 1atra
venously but not recommended on 2ccount of toxic action useful



8 SYNOPSIS OF TROPICAL MEDICINE

~
for those resistant to antimony 3} gr in solubon maximum for
child 1 gr total 15 gr Adulls 13 gr daily total 20 gr Intra
muscularly less effective

Miyracll D {hydrochlonide of t methyl 4 beta diethyl ammoethyl
h or I th m tablet, each of o5 gm

o

aminothio
Total dosage 60 mg per kg divided into 6 doses (z Qaily for 6
days) Children 6-To one tablet morming and evening first day
same on second 3} tablet morning and evening on the third
Total 2 5 gm To0-14 total dosage 3 gm For adults 1} tablets
first mormng followed by 1 tablet the same evening on each of
two subsequent days Total dosage 3 25 gm  For heavy adult
(180 lbs ) total dosage 5 5 gm 2 tablets mormng and evemng
each of the two first days and on the third morming and one tablet
on the third evemng  Drug cures 60 per cent infected with
S hematobium  Less effective for other types Overdose pro
duces msomma and yellow skin discolouration Miractt D must
be kept at high blood level

scal treatment —Calculi removed by operation  Perineal cystotomy
and drammage [reat perineal fistule and hyperplasia of cervix
and vagina by scraping

-ognosis —Greater exposure to infection means more severe climical
cases If treated carly prognosis now very good as calcul and
secondary wfections are avorded In muld cases with occaswonal
hzmaturia there 1s no serious njury to health and usuallfr
spontaneous cure  Re mfection must be avoided At present all
natural sources of infection 1n Africa and Palestine are known

rophylaxis (refers also to S mansom) —Complicated and difficult 1
heavily infected countries like Egypt Educational methods
{posters films) necessary Cluldren especially warned by school
and rehigious teachers against paddling bathing and washing 1z
rivers pondsand canals  Clearness of water no criterion  Brackish
water safe  Sportsmen shooting duck or snipe should wear gum
boots Drnking boiled water 15 safe but chloninated water 13
not lethal to cercaniz  Every care must be taken to avoid soiing
water supplies by urine or excreta Measures 1gamnst molluscs
and ova (spawn) molluscs widely disseminated by water birds
Bulinys soon appears in temparary collections of water in Western
Desert many mules away trom Nile Penodic drying of camals
temparanly effective Canals now treated m Egypt m non
wmigation season—Apnl to July—when they contamn less than half
normal volume of water by calculated amount of stzolin (creosote
denivative) 1 20000 which destroys snals and cercane
Dufficult to get permanent results owing to opening of sluice
gates 1n spring and restockinp of snails from Nile Orgamzation
of antischistosome units in Egypt combines prophylaxis with
mass treatment of infected population  Results so far favourable
but n ly slow Mol now apphed to stagnant
canals and 4 Sod P hl, and dimtr 1
hexylphenol (DCHP) at 5 and 10 parts per million respectively
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{2) INTESTINAL SCHISTOSOMIASIS {Schsstosoma mansoni)
(Bithar-a mansoni)
Chromc endemmic disease with p
and sometimes with splenomegaly = Common in Egypt Central Africa
Nyasaland

Geographical distribution and epldemiology —Probably ongmally
an Afncan discase imported into W Indies and § America by
slaves At present mn Africa generally Egypt Congo W Afnca
E Afnca (Abysuma Entrea Zanubar Rhodesin Tangaayika
Kenya Madagascar Natal Transvaal) 8 Amenca DBraznl
Venczuela Guianas W Indies (especially Antigua) In St Iutts
m imported Afnican green monkey {Gercoptthecus sabeus) In
Lake Tanganyika natural infection of house rats found In
Central Afnca expenmental infection of AMastomys coucha the
pouched rat

Usually more common 1z men  In Sierra Leone 1n adult women
Range of Schistosoma mansom hmited by that of intermediate
molluscan host closely associated with S Azmatobium  Areas in
S Cgypt, S Sudanand W Africa where S mansons only 18 found
Infection acquired dunng peniod of shallow water to perm:t high
concentration of cercanz  In inland lakes October to January
1n backwaters of Nile February-June

Atiology —~S manson: verysimilar to butsmallerthanS hematobtum

Male 1-12 mm by 1 mm ventral sucker and wart like tuber

il more p Int I canal bif al ventral

sucker  Intestinal czca umte anteriorly to form single long
wtestinal tract  8—9 small testes

Female 12~16 cm asip male intestinal exca umte 1 anterior
half situated 1n antenor balf in front of umon of intestinal
cxca  Uterus short usually with few lateral spined eggs  Shape
of bulb of shell-gland determines shape and position of spine

Habitat —Infenior and  superior veins h

plexus portal system ~Eggs 1 t

of mesentenc vens escape aided by lateral spme  In intestine
some pass through musculans mucos® via capillaries  when 1n
numbers produce dysenteric symptoms Eggs 150 u by 6o p
lateral spine 20 g Miracid similar
tothatof S hematobium may be larger 1f fzces iqud mracidia
escape nto Jumen of bowel

Life history —Development 1n molluscan host identical with that of
S hematobium eggs escape mostly 1n frces small proportion 1n
unne  Development mostly in ‘snal genus Planorbss (Bio-
mphalana)—flat whorled ammon horned snails Like P corneus
common pond scal in England—Planorbis boiysss (Egypt)
P alexandrinus and P herbeni (Sudan) P meosudanicus (Nyasa
land) P pfeiffers (Sierra Leone S Africa Rhodesia) P phiippics
sub angulatus (Tums) P gibbonss {Zanubar) P stanleyi (C
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~
:;hrl ;hose rs!;stznt to antimony § gr 1n solehon mammam for
Igr ftotal1s5gr Adults 1 daly total 20
museularly lessy eﬂeitg\c te v & It
Airacsl D (hydrochlonde of 1 methyl ¢ beta-diehyl-ammoethyl,
aminot] or L thone) 1 tablets each of b5 gm.
Total dosage 60 mg per Lg dmaded into 6 doses [~ daily for 6
diys} Children 6-10 ome tablet morming and evening first day
same on second § tablet morming and evening on the third
Total 2 5 gm 10-14 total dosage 3 gm ~ For adults 1} tablets
first mormung followed by 1 tablet the same evening on each of
two subsequent days. Total dosage 3 25 gm  For heavy adult
(180 Ibs ) total dosage 5 5 gm 2 tablets mormng and evenmg
each of the two first days and on the third morming and one tabler
on the thurd eveung Drug cures 60 per cent. infected with
S Famalobium  Less effectine for other types Onverdose pro-
duces msomma and jellow skin discolonration  Miracil D most
be kept at hugh blood level

Local treatment.~—Calcul removed by operation  Penneal cystotomy

and dramnage Treat penneal fistube and hyperplasia of cenix
and vagna, by scraping
~Greate: to means more severs chmeal

T -+
cases  If treated early prognosis now very good as calenh and
secondary infections are avorded In mild cases with occastonal
hematunia there 15 no serions imjury to health asd usually
P care R must be avoided At present all
nataral sonrces of mfection 1n Afnca and Palestne are known

Prophylaxis (refers also to S mansoni) —-Compheated and diffenlt 10

heavily mfected countnies hke Egypt Educahonsl methods
{posters flms) n Children eapecially warned by school
and rel hers agatnst paddl bathing and washing In
fvers pondsand canals. Clearness of water no entenon Brackish
water safe  Sportsmen shooting duch or saipe should wear gem
boots Dnoling boiled water 15 safe but chlonnated ‘\-awll‘x 15
not lethal to cercanze  Every care must be taken to avord sorbng
water supphies by unne or exereta. Measares aga.nst mou;ﬁ
and ova (spawn) molluscs widely dissemmated by water bte
Bulsnus soon appears in temparary collections of water 1o Testern
Desert, many miles away from Nile Periodic dryng of mmlsm
temporanly efiective Canals now treated 1w Egvpt 17 r;“u
1mgation season—Apnl to Julv—when they contain less than ™
rormal volume of water by calculated amount of strolin (creoso!
denvatne) 1 20000 which destroys s and c;m;;\;
Difficult to get permanent results owng to openmng of s
gates m spnng and restockany of snails from Nile o
of antischistosome tnits wm Egypt combines prophvizos “bl'e
mass treatment of 1ofected population  Results !fgdfa.: ofa‘;::;ant
ly slow des now app!

E:;als and drams—Sodim_pentachlorate and dxmmc_;!cydo'
hexy Iphenct (DCHP) at 5 and 10 parts per million respectively

Q;
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{2} INTESTINAL SCHISTOSOMIASIS (Schistosoma mansoni)
(Balharsta mansoni)

ronic endemic disease with dysentenc and abdominal symptoms

sometimes with splenomegaly = Common mn Egypt Central X(nca

saland

rraphlcal distribution and epidemiology —Probably ongmally
an Afncan discase imported into W Indies and S Amenca by
slaves At present in Afnca generally Egypt Congo W Africa
E Afrnca (Abyssinia Entrea Zanmbar Khodesia  Tanganyika
Kenya Madagascar Natal Transvaal) S Amenca Branl
\enezuela Guianas W\ Indies {especially Antizua) In St Iatts
in imported African green monkey (Cercofuthecns sabensy  In
Lake Tanganyika natural infection of house rats found In
Central Africa expenimental infection of Mastomys coucha the
pouched rat

sually more common 1o men  In Sierra Leone 1n adult women
Range of Schistosoma mansons hmited by that of intermecdiate
molluscan host closely associated with S ‘hamafobtum  Areas in
S Egypt S Sudanand W Afnica where S mansom only 1s {fonad
Infection acquired dunng period of shallow water to permit high
concentration of cercanz  In inland lakes October to January

10 backwaters of Nile Tebruary-June

logy —S mansom verysimilar to butsmallerthanS haematobium

ale 1-12 mm by 1 mm ventral sucker and wart like tuber
culations more pronounced  Infestinal canal bifurcates at ventral
sucker Intestinal crca unite antenorly to form single long
intestinal tract  8-g small testes

'male % 2-16 cm as sn male ntestinal ceca unite In antenor
half Ovary sitnated 1n antenot half in front of union of intestinal
crca  Uterus short usually with few lateral spined eggs Shape
of bulb of shell gland determines shape and position of spine

itat —Inferior and superor veins b hordal
plexus portal system Lggs dep m

of mesenteric veins  escape aided by lateral spine  In intestine
some pass through musculans mucos® pea capillanes when 1o
numbers produce dysentenc symptoms Eggs 150 u by 60 p
lateral spine zo p conmiderable vanation  Miracidium  similar
to that of § hematobsum may be larger if freces liqud muracidia
escape 1nto lumen of bowel

history —Development 1n molluscan host identical with that of
S hematobtum  eggs escape mostly in feces small proportion 1n
unne  Development mostly in “snatl genus Planorbss (Bio
mphalaria}—fat whotled ammon horned snails hike P cormens
common pond snail in England—Planorbis borysst {Egypt)
P alexandrinus and P herbemi (Sudan) P neosudanicus {Nyasa
land} P pfeiffers (Sierra Leone S Africa Rhodesia) P philippics
sub-angulatus’ (Tunis) P gibbonss (Zanzibar) P slanmleyi (C
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(2) INTESTINAL SCHISTOSOMIASIS (Schistosoma mansoni)
(Bilhareia mansoni)
Chronic endemi¢ disease with dysentenc and ab
and sometimes with splenomegaly = Common 1o Egypt Central Africa
Nyasaland

Geographical distribution and logy —Probably
:anm:an discase imported 1nto \V Indies and S Amenca by
slaves At present i Africa generally Lgypt Congo W Afnca
E Afnca (Abyssima Fntrea Zanmbar Rhodesia Tanganyika
henya Madagascar  Natal Transvasl) S Amenca Branl
Venezuela Guianas W Indies {especially Antigua)  In St hitts
in mmported Afnican green monkey (Cercofithecus sadeus) In
Lake Tanganyika natural infection of house rats found In
Central Afnca expenimental infection of Mastomys coucka the
pouched rat

Usually more common 1n men  In Sterra Leone 1n adelt women
Range of Schistosoma mansons hmited by that of intermediato
host closely d with S 4 Arcas 1n
S Cgypt S Sudanand W Afnca where S mansons only is found
Infection acquired duning period of shallow water to permit high
concentration of cercanx  In inland lakes October to January
in backwaters of Nile T'ebruary-Jjune

Atiology —S mansons verysimilar to butsmallerthan$ Aematodsum

Male 1-1-2 mm by 1 mm ventral sucker and wart like tuber
culations more pronounced  Intestinal canal bifurcates at ventral
sucker Intestinal crca unite antenorly to form single long
intestinal tract 8-g small testes

Female 12-16 cm asin male intestinal cxrca unite 1n anterior
half  Ovary situated 1n antenor halfin front of union of intestinal
cxca  Uterus short usually with few lateral spined eggs  Shape
of bulb of shell gland determines shape and position of spine

Habitat.—Infenor and supenior veins h hoidal
plexus portal system Eggs dep m sub
of mesentenc veins escape aided by lateral spine  In intestine
some pass through mucos® 144 cap when 1
numbers produce dysenteric symptoms Eggs 150 u by 6o s
lateral spine 20 u ble vaniation M d similar

tothat of § Azmatobsum may belarger if feces hqud miracidia
escape into lumen of bowel

Life bistory —Development 1n molluscan host identical with that of
S hamatobium eggs escape mostly 1n fxces small proportion 1n
unne Development mostly in snail genus Planordss (Bio
mphalaria}—flat whorled ammon horned snals ke P corneus
common dpond enail in Eogland—Planorbis baiysss (Egypt)
P alexandrinus and P herbems (Sudan) P neosudamicus (Nyasa
land) P pferfferi (Sterra Leone S Africa Rhodesia) P philipprcs
sub angulalus (Tuns) P gibbonss (Zanzbar) P stanleys (C
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(1

Local t —Calculy 1

for those resistant to antimon: ma

y } gr in solution mawmom for
child 1 gr total 15 gr Adulis 1 d:
muscularly less effective Fer daly totalzogr Tatm

My vracul D (hydrochloride of 1 methyl 4 beta-diethy] aminoethyl
amnot] or I k 1 tablets each of 0 5 gm
Total dosage 60 mg per kg divided 1nto 6 doses (2 daily for 6
days) Children 610 one tablet mormng and evenng first day
same on second } tablet morning and evemng on the thrd
Total 2 5 gm 10-14 total dosage 3 gm  For adults 1§ tablets
first morning followed by 1 tablet the same evening on each of
two subsequent days  Total dosage 3 25 gm  For heavy adult
(180 Ibs) total dosage 5 5 gm 2 tablets mormng and evening
each of the two first days and on the third mormng and one tablet
on the third evening Drug cures 6o per cent infected with
S hamatobsum  Less effective for other types Overdose pro
duces 1nsomma and yellow skin discolouration Miracdl D must
be kept at high blood leve)

by op Perineal
and dramnage Treat perineal fistulz and hyperplasia of cervix
and vagma by scraping

Prognosis —Greater exposure to infection means more severe chnical

cases If treated early prognosis now very good as caleoh and
secondary nfections are avoided In mild cases with occasional
hematuna there 13 no serions imjury to health and usually
pont cure e Inf must be avoided At present all
natural sources of infection 1n Africa and Palestine are known

Prophylawis (refers also to S mansoni) —Complicated and difficult 1z

heavily infected countmes lke Egypt Educational methods
(posters films) necessary Children especially warned by school
and rehigious teachers against paddiing bathing and washing i
nivers ponds and canals  Clearness of water no enterion  Brackish
water safe  Sportsmen shooting duck or snipe should wear gum
boots Drinling boled water 1s safe but chlorinated water 13
not lethal to cercarie  Every cate must be taken to avord sohng
water supplies by unne or excreta Measures agamst molluscs
and ova (spawn) molluscs widely dissenunated by water birds
Bultnus soon appears 1n temporary collections of water 1n Western
Desert many miles away from Nile Periodic drying of canaly
temporanly eficctive Canals now treated in Egypt i non
Apnl to July—when they contan Jess than half
normal volume of water by calculated amatnt of s oliz (creosote
densvatne) 1 20000 which destroys snals and cercan®
Difficult to get permanent results owing to opemng of sluce
gates 1n spring and restocking of snails from Nile Orgamzatw:
of antischistosome units 1 Egypt combines prophylaxis wit
mass treatment of nfected population  Results so far fav ourable
but necessanly slow Mollusacrdes now appled to stagnant
canals and drams—Sodium pentachlorate and dimtro-o cyclo-
hexylphenol (DCHP) at 5 and 1o parts per rillon respectively
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(2} INTESTINAL SCHISTOSOMIASTS (Schstasoma mansoni)
(Bilkar va rrans ni)

Chroue eademic dieet.e with dys~ntenc and abdominal symptom
and sometimes with splenomegaly = Common in Egypt Central Afnica
Nyasatand
G i and epd logy —Probably  onginally

an Afn an dismse imported anto W Indies and S America b3
slaves At present 1n Afnca genenlly Egypt Congo W Afnea
L Afnca (Abvsunia Fntrea Zannbar Khodesia  Tanganyika
Jenya Madarascar  Natal Transsaal) S Amenca Dl
Venczuela Guianas W Indies (especaally Anticua)  In St hatt
1 imported Afncan green monkey (Cercopithecns sataus) It
Lake Tanganytka natural infection of housc rats found Ii
Central Afnca experimental infection of Mastomys coucha th
pouched rat

Usually more common in men  In Sierra Leone 1n adult women

Range of Schutosoma mansomt himited by that of intermediate
molluscan host closely associated with S kamatobtum  Areas i
S Lgypt. S Sudan and W Afnca where S mans »s only 13 found
Infection acquired dunng penod of shallow water to permit Jug]
concentration of certane  In infand lakes October to January
10 backwaters of Nide February-June

Atiology —-S miansomi verysimilar to butamallerthan§ Aematobium

Male 1-12 mm by 1 mm ventral sucker and wart ltks tuber
culations more pronounced  Intestemal canal bifurcates af ventra
sucker Intestinal crca umte antenorly to form single lon
intestinal tract  B-g small testes

Temale 12-16 cm asin male intestinal cxca unite in anteno
Qvary situated 1n antenor half in {ront of union of intestina

caca  Uterus short usually with few lateral spined epgs  Shap
of bulb of shell gland determines shape and position of spine

Habitat—Infenor and supenor mesenteric veins  hemorrhoida
plexus portal system  Lggs deposited in subterminal branche
of mesentenic veins escape aided by lateral spine  In intestine
same pass through musculans mucose viz capillanes  when i
numbers produce dysentenic symptoms Eggs 150 p by 6o
lateral spine 20 u simila
to that of S hamatobium may be larger 1f fzces hquid miracidu:
escape into lumen of bowel

Life history —Development 1n molluscan host 1dentical with that o
S bawatobium eggs escape mostly 1n fzces small proportion i
unne  Development mostly in snail genus Planorbts {Bso
mphalaria)—flat whorled ammon horned snails ke P cormeus
common dpond saad n Dngland—Planorbis dotysss (Egypt)
P alexandrinus and P herbens {Sudan) P neosudamicus (Nyasa
land) P pfesffers (Sierra Leone S Africa Rhodesa) P philippc
sub angwlatus (Tums) P pibbonss (Zanubar) P stanleyi (C
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ST st O £ e Gty )
wstralorbis glabratus (N Branl Antigna Venezuela] A of
(Brazil and Dutch Guana) A centimetralis {Brazl) ) 4 ?a;;‘rm:’
4 antiguensis (Antilles) Biomphalana new name for Planorbss
Races of § mansony recognized Miracsdia from strams of N
Afncan race will not develop in appropnate snatls from New World

Pathology —S mansons causes grave changes 1n viscera  The eggs m

numbers 1 liver cause pipestem  curhoms  In mucosa of
ntestinal canal the charactenistic  sandy patches  are due to
effete calcified egps  Deposition of hematin pigment 1n granules
1 liver (Kupffer cells) Portal and retropentoneal lymph glands
enlarged  Usually hypertrophy of spleen (Egyptian spleno
megaly) Lesions m colon (1) thickemng of mucosa (2}
papillomata (3} pericolic tumours (4) polym which may
extrude from anus or (in cecum) cause intussusception  Smail
mtestine rarely affected sometimes lower ileum In colon
septic focr and ulceration of bowel caused by tearing off of pedun
culated papillomata Ulcers formed (may be supennfected
with ba  Mstolytica) t perforation  Small
pericohc nodules and lesions 1n mesenteric glands may resemble
tuberculos:s Pulmonary lesions often  embolism by masses of
eggs filtered out by arterioles prod terial chang bl
Ayerzas disease  In 1o per cent adult flukes found m pul
monary arterzes

Chnical features

upper and
under 4 have splenomegaly
separate (Bantis) disease In yo
adults cirrhosis with asaites often compl

1 Sla,e of snvasson —Cercanal dermatitis  six weeks later toxic
fe 100s as 1t Katay disease (see p 204} Temittent
and termittent pyrex:a  urticana abdomunal pamr rnigors
pulmonary symptoms cough hepatic and splemc tenderness
localized deep pamn over czcum Pronounced leucocytosis (30—
50 000} with high eastopluba {30~76 per ceat)
2 Stage of deposstrion —Local yrop dysentery
(blood and mucus with lateral spined eggs) tenesmus sometimes
choleraic diarrheea
Terminal stage ~M: 1l tumours bling car
cinoma) intestinal stasis and prolapse of hypertrophied paptlio-
mata through anus Infiltration of buttocks with eggs fistule
and induration  Cirrhosis of liver with ascites  Poeumoma from
deposition of eggs i lungs Bilharzial appendicis massive
snfiltration of hypertrophied organ In 50 per cent i Egypt
double 1nfection with S hematobium and (almost imvanably) with
Ancylostoma duodenale

VISCERAL SCHISTOSOMIASIS (Egyptan splenomegaly) ‘

tolenal fibrosis with hepatic cirrhosis and splenomegaly in
Sl f::::r Egyp‘t and 1n NpNyasaland 20 per cent of ciuldren
with profound anema Formerly thought
ung severe course with rickets m
licated by ancylostomiasis

w



HELMINTHIC INFECTIONS '

Spletn very large penisplenitis  Spleme hyperplisia not cansed
depout of eggs but s~condary to hepatic cirrhosis ~ Severcanrmiaof
of s~condary t with advanced blood changes eosinophiba
marked at first feucocytous {17 0o0) with myelocytes then leucope
Mo intestinal symptoms sometimes no eggs of S mansons in fces
demonstrable 1n hiver spleen and other organs by digeston v
potash  Some consider 1t due to infection with  spinster  fema
or bachelor males but this is most unlikely Trregular pyre
vomiting diarthera eedema often purpura  hematemesia freque
Thrombosit of portal vein sometimes hepatic carcinoma  Yen
bhum heard by stethoscope over iner  Course of disca ¢ may be |
tracted  Death from hepatic cirthosis or polmonary comphication:
Pathology —Spleen average weight 30-300 or (933~9 330 E¥
contams a few egrs of S mansoms and shows hyperphsia v
matrophage cells  Nomber of epgs 1n liver small' corpared v
extensive cirhosis Multilobular wnth isolated necrotic {
In advanced stages shrinkape of hiver

Diagnosis —Lateral spined epgs 10 frces—often scanty concentraf
methods necessary (I ztes shaken up with dilute HCl 1 py
ether 2 parts straned through gawze filtrate centnfug
When frces are shaken up with water eggs hatch and mirac
are casily seen Py scraping muco<a |
bropsy of papillomata or ulcers ™ Rectat swab method much u¢
On rectal exammnation J\a.p\lksmuous grawths may be felt
S percent eges are found inunine  In hepatolienat form incre
of euglobulinin serum  posmitive formaldehyde test {ses p 27
not rehable in Compl fixat
and intradermal test a3 in S Aematobium  Papillomata ¢
granulomata cause localized thickening of colon

Papillo-adenomata 1n rectum to be differentiated from piles &
carunoma  Fgyptian  splenomegaly {rom kalaazar’ Dan
discase splenic anzmia and other forms of splenomegaly

Treatment ~-Gross changes 1n ofgans and deposition of fibrous tis
more than i S h. liver espect:
nvalved therefore effects of antimony tteatment not so striki
Though adult flukes are kilfed off no stnking change may
observed in patient Operative measures may be necessary
Temove adeno-papillomata obstructing Jumen of colon

N B —Pentavalent compounds of anfumony not effective

1 Tartar emetic —In early stages as effective as 1n S hamatobst
18 samec amounts  In Suninam eatly cases 1o young adults giv
on alternate days 3c¢c §cc 75ce of 1 per cent solutic
tofal 150-200 €¢ (1§-2 gm) whaole course 6-7 weeks Sa
cases require much bigger total dosage up to 60 gr (4 gm)
thildren in Egypt tectal injections of 1 per cent tartar em:
solution daily for s days are said to be effective

2 Fouadin ~—Ti as for S A b {sce p 19
not 8o effective  Several Courses required  After 13 injectic
#1g0s of drug intalerance appear and may cause death especiz
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Kenya) P adoues (Ab P eylirai e

Australorbis glabratus (N Braal Anngua Venezu(:{a;mi{ue;?s)v.agﬁ):

{Brazil and Dutch Guiana) A cepfsmetralis (Brazil} A glabratus
+ (Antilles)  Bromphal

£ new name for Planorbis
Races of § Mirazadia from strawms of N
Afncan race will ot develop in appropriate snails from New World

Pathology —S smansons causes grave changes 1n viscers The eggs in

Clinical features

upper and lower Egypt andin N' N
under 4 bave splenomegaly with pro

aumbers i liver cause pipestem  eyrhoms In mucosa of

canal the ch istic sandy patches are due to
eflete caloified eggs  Deposition of hematin pigment 1n granules
10 liver (Kupffer cells) Portal and retropenitoneal lymph glands
enlarged  Usually hypertrophy of spleen (Egypttan spleao
megaly) Lesions in colon’ (1) thickening of mucosa (2)
papillomata  (3) pencohc tumours () polypt which may
extrude from anns or (in cecum) cause intussusception  Smail
mntestine rarely affected sometimes lower ileum In colon
septic foc1 and ulceration of bowel caused by tearing off of pedun
culated papillomata Ulcers formed (may be supenniected
with  E ba  hastol t: perforation  Smalt
pericolic nodules and lesions 1n mesenteric glands may resemble
fuberculosis Pulmonary lesions often embolism by masses of
eggs filtered aut by arterioles producing arferial chaufes resembling
Ayerzas disease In 10 per cent adult flukes found in pul

monary atteries

1 Siage of smvasion —Cercarial, dermatitis  :1x weeks Jater foxic

as m Katay disease (sez p 2o04) remittent
and intermittent pyrewa urticana abdominal paw  mgors
pulmonary symptoms cough hepatic and spiemc tenderness
focalized deep pain over czcum  Pronounced Jeucocytosis (3o~
50 000) With high eosinophlia {30-76 per cent)
Stage of dep ~—Laocal ymp diartheea dysentery
{blood and mucus with lateral spined eggs) tenesmas somefimes
choleraic diarrheea
Termnal stage
cinoma) 1ntestin
mata through anus

Y

M: ab 1 tumours (i car
al stasis and prolapse of hypertrophied papillo-
Infiltration of buttocks with eggs fistule
and mduration  Cirrhosis of hver with asaites  Paeumonra from
deposition of eggs in lungs Bilkarzial appendicitis massive
infiltration of hypertrophied organ  Ju 30 per cent 11 Egypt
doubje tion with 5 A deurs aad {almost ) with
Ancylostoma duodenale

VISCERAL SCHISTOSOMIASIS (Egyptian splenomegaly) ;
tic cirrhosis and splenomegaly 1o
Hepatolienal fibrosis with hepa ’casalr;nd 1" 5 c};n O ren
found anmmia  Formerly thought
severe course with rickets ia

[}

te (Bant18) disease In young
f\?ﬁ@ cu(-rhosls \)mth ascites often complicated by ancylostomasis
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m double infections with § hamatobsum  If th

gltctﬂoﬁes :ouafdm dxs é:hontra ndicated (Ut-u:;e :\erém;sc;?v!e
echol 1 fouadin af

?aidmg ?odx R, erapy green with fernc chlonde violet
nthiomahne —Intravenously o

cometee e y results better than with tartar

Emeline —Efficacions but toic  Ten njections total 92 gr
(06 gm) Imtial two doses of § gr remaimng eight of 1 gr

Maracal D has been tried in Egypt Brazil and elsewhere not so
effective as n § hamatobum (p 198)

Operative measures —Exausion of 12-15 mches of rectal and Jower
sigmoid mucesa (sleeve operation) umsmitable for anzmic or
debilitated subjects

Operatie weasures for Egyphan splenoms,aly —Talma Mornson
omentopexy  Splenectomy in early cases successful mortality
15 per cent Ascites pellagra cardiac and renal disease are
contra indications  Prehmmary ftreatment with carbon tetra
chlorethylene for ot Neosal for syphls
Effects of splenectomy permanent ascites does mat Qevelop

b H often 1n clear

@ v os o

-

runaing water

(3} EASTERN SCHISTOSOMIASIS
Bilh X disease

severe

i Y

(Japan)
Sertous chronic endemic disease of Far East Invasion symptoms
Infects d tic” ammals

as well as man
Geographical distrsbution ang epidenuology —Mostly iz Chinese and
J n

p Local dogs cats horses and
imported cattle naturally infected Native cows immine In
fection widespread after floods and 1inundations  China (Yangtse
1 lower reaches) Hunan Hupeh Anhwer Krangsu and Kiangst
Near Canton and Foochow On Burmese border Yunan N Shan
States Japan(H and K: } S Formosa Phulipp
—Samar Leyte Mindanao Celebes

)] Seh differs 1o respects from

P
S hematobsum and § mansons smaller non tuberculated easily
transmttted to monheys rabbits mice rats and gunea pigs  In
Formosa race of mon human § papontcun n domestic ammals
especially pigs

Male —9-12 mm by o 5 mm Cuticle and month no tvbercvlations

or spines 6-8 testes dorsal to ventral sucker Vasa efferentia
form common ducts ppeming posterior to it in large seminal vesicle
Posterior portion widens overlapping more extensively than i

other species

Female —1 2-1 6 cm by 3 mm (great vanation in size) ov.—:?

central iotestnal ceca umte immediately behind it We
developed yolk glands ding to p Uterus

K
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in cortex  Schistosomule 1n lungs some may reach hiver by
d and diaph

4 g
. Clinical features —Course usually much graver and more rapid t.hzzlz
) fassive 1nfect: m some districts bat
symptomless cases occur with milder degrees
Stage of mvasion —Cercanial dermatitis -+ 1mtal fever ve
severe ( Hatayama disease )} urticana abdomumal pm;y
P cough der p Le ytos:
60 per cent or more '
Stage of dep —Great
enlargement of liver and spleen
Termnal stoge —3-5 years hepato lienal fibrosts asortes cedema
f Tacl

dysentenic

of legs great anzmia dy 10 P epileps:
hemmiplegia blindness (visual ccn{’res) eggs 1 bramn Mgrtariltyy
considerable  death from hol. or d
1nfections -
Driagnosis ~—Urticarta  with  eostnaphiia  suggestive Eggs usually
in fzces Formaldehyde serum test usvally 4.  Com
! fixation and intrad 1 test positive as mn other forms

Biopsy of liver (with liver puncture wide bore needle) or opera
tion for splenectomy demonstrates eggs
Spl ly to d from splemic anzmia  Jacksoman
fits from cerebral tumours cysticercosis etc
Treatment —In early stages tartar emetic 24-30 gr {1 5-19 gm}
Most efficacious drug also cures schistosoma  Jacksonman
eplepsy in Eurapeans Fouadmn m sumlar doses {see p 197)
widely employed 1n China but most cases are 1n terminal stages
before sceking P not usually ful
on account of advanced cirrhosis of liver Emetine also used
{see p_197) but vermunous thrombosis of portal veir may ensue

Miraail D useless

Prophylaxis —Drying up ditches 1s no good Oncomelania beurg aper
culated Lime (r per cent solution) used Application of steam
Jet to mud to destroy snails 1 200 000 copper sulphate solution

used whenever possible  Rubber waders to be worn by sportsmen
much less ble as ammals especsall
1n maccessible places  Sodium

dogs infected Snail vectors live
brite) applhed to sol 390 mg per

gq foot twice yearly to ditches banks and rodent burrows
man and domestic amimals

At this concentration harmless to
Results encouraging 1o pts per mullion cyclohexyl dinstrophend
said to be better
OTHER TREMATODES
Gastrodiscosdes homsms
hucal ihutit Malaya Assam India Burma Cochin
“Chuna British Guiana Normal host pig mouse-deer

A
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Etiology —G komsms reddish from hrmoglobin  When alive ex
pansive—elongates to 1 cm and shninks to 5-7 mm by 3-4 mm
‘Anterior tucker comeal  posterior discordal flattened ventrally to
concave cisc prominent gemtal papilla 25 mm from oral
sutker \eotral sucker large (3 mm in diameter) Cuticle smooth
Fharynx with two pear shaped pharyngeal pouches  two lobulated
testes ovary in midlme posterior to testes  Lggs 152 pby 6o p
operculated  Lafe hustory unknown

Habitat -~In cxeum in large induces no symp eggs
in fxces

Treatment —Thymol and tetrachlorethylene effective

Pseudodsscus {I¥ afsomus) watsons once found in negro m SW
Africa  Normal host monkeys Cercopithecus and Papio

CHAPTER AIV
METAZOAL DISEASES NEMATODE INFECTIONS
ASCARIASIS

Infection of abimentary tract mostly small intestine of gonlla and
farge apes and man with roundworm Ascarss fumbncosdes A suis in
pig mdistinguishable

GEQGRAPHICAL DISTRIBUTION AND EPIDEMIOLOGY

‘World wide especially in tropics 1n Chuna India and Pacific Islands
A disease of insamtation

ATIOLOGY
A lumbncosdes —Large like earthworm Round tapenng at both
ends  Mouth anterior guarded by thin lips with finely denticulated
margins  anys subterminal
Female —20-35 cm by 3-6 mm  paired gemtal tubes contamming
uterus receptaculum semimis oviduct and ovary tubes and
ducts attain length of 125 cm  Total capacity 27 mullion eggs
;;’,,“:%e daily output 200000 2 400 eggs by one female for each

Male —15-31 cm by 2-4 mm_ yellow or brown with white longi
tudinal hines  tail curved in semicircle  two yows of tactile
papille and two chitimous spicules

Egg —350-70 p by 40-50 p clliptical encased in albuminous coat with
mamiilated appearance stained brown by facal pigments
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n cortex  Schustosomulz m lun, some 3
pa e S Lgsu may reach Ir

Chinical features —Course usually much graver and more rapu

assive f n som t

symptomless cases oceur with mulder degrees ¢ dstac

Stage of wmvasion —Cercanial dermatitis 4+ 1mtial fever

sevete { Katayama disease ) wurticama  abdominal

paroxysmal cough dermatographia  Leucocytosis  eosmc
6a per cent or more

Stage of deposstion —Great emacistion  dysentersc symy
enlargement of liver and spleen

Termsnal sfage —3-5 years hepato lienal fibrosis ascites o
of legs great an®ma dy 1 1p Jack ep.
hemiplegia blindness (visual cenfres) eggs in bram Mo
considerable death from exhaustion cholemia or super
1nfections

Duagposts —Urticaria with  eosinophulia suggestive Eggs u
numerous 1n feces Formaldehyde serum test usually -+
plement fixation and intradermal test positive as 1n other {
Biopsy of Itver (with liver puncture wide bere needle) or ¢
tion for splenectomy demonstrates eggs

Spk ) be ted from splemic anzmia  Jacks
fits from cerebral tumours cysticercosis ete

Treatment —In early stages tartar emetic 24-30 gr (£5-19
Most efficacious drug also cures schustosoma  Jacks
epilepsy 1 Europeats Fowadin m simlar doses (see p
widely employed tn China but most cases are 1n terminal s
before seeking treatment Splenectomy not nsually suec
on account of advanced arrhosis of kver Emetie also
(see p_197) but verminous thrombosis of portal vemt may e
Muracsl D useless

Prophylaxis —Drymg up ditches 1s no good Oncomelansa beng «
culated Lime (1 per cent sofution) used Application of &
3¢t to mud 1o destroy snails 1 200 cao copper sulphate sol
used whenever possible  Rubber waders to be worn by sports
Education much less valuable as domestic ammals espec
dogs infected Snail vectors live 1n 1naccessible places  Soc

P £ b apphed to soil 390 mg

sq foot twice yeariy to ditches banks and fodent ‘ur

At this concentration harmless to man and domeshc amt

Results encouragmg 1o pts per mullion cyclohexyl dimtrop!

said to be better

OTHER TREMATODES
Gastrodsscosdes homsnss

hical distrbotion —Malays Assam  Indis Burma Coc
Geog({%‘x’na Botish Gwana Normal bost pig mouse-deer
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Etiology —G  homms reddish from hemoglobm When alive ex
poﬁxysn e—elongates to 1 em and shnnks)te 5-7 mm by 3-4 mm
Antenor sucker comical  postenor d y to
concave disc prominent geotal papilla 25 mm from oral
sucker Ventral sucker large {2 mm 1n diameter) Cuticle smooth
Pharynx with two pear shaped pharyngeal pouches two lobulated
testes ovary wn mdline postenior to testes  Eggs 152 uby 6o p
operculated * Life lustory unknown

labitat —In crcum n farge \;
in lxces

Preatment.~—Thymol and tetrachlorethylene effective

Pseudodiscus (W atsomsus) watsoms once found in negro in SW
Afnca host monkeys Cercopsthecus and Papso

induces no symp €ggs

CHAPTER Al
METAZOAYL DISEASES NEMATODE INFECTIONS
ASCARIASIS

Infection of alimentary tract mostly small intestine of gorilla and
large apes and man with roundworm Ascans lumbnicordes A4 surs 1
p1g indistingmishable

GFOGRAPHICAL DISTRIBUTION AND EPIDEMIOLOGY

World wide especially in tropics 1o China India and Pacific Islands
A disease of insanitation
ZATIOLOGY
A lumbricordes —~Large bke earthworm  Round tapenng at both
ends Mouth antenor guarded by thin hips with finely denticulated
margins  anus subterminal
Female —20-35 cm by 3-6 mm  paired gemital tubes contaiming
uterus receptaculum semims oviduct and ovary tubes and
docts attain length of 125 cm  Total capaaity 27 mullion eggs
average daily ontput 200000 2 400 eggs by one female for each
gm of {zces

Masle —15-31 cm by 2~4 mm  yellow or brown with white longy
tudinal hines tail curved 1n semicurcle two yows of tactile
papillz and two chitinous spicules

Egg —30-0 4 by 40-50  elliptical encased in albuminous coat with
mamillated appearance stained brown by fzcal pigments
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feet absence of effiient latrimes Requures temperature of

75° F (24° C) for development outside bo%y P
/Etiology

Female —10-13 mm by 06 mm slightly expanded posterior]
vagina in posterior third  Body cavity contans ovary and coied
uterine tube with eggs Maximum egg output 15-18 months
after 1nfection

Male —8~11 mm by o04-05 mm copulatory bursa at postenor
eng like dorsal ray b dstally 1nto
small bifurcating rays “two long delicate spicules—gemital papille
(Owmng to situatian of gemital opemngs fn both sexes worms m
capula assume Y shaped figure )

Geueral features —Two antenor cephalic glands secrete anticoagu
lating ferment Mouth bent dorsally buccal capsule hined with
chtin contamms two paws of sharp teeth mn ventral aspect of
buccal cavity

Habitat —Mostly jejunum to a lesser extent duodenum not ileum
Numbers at autopsy great so0-1o000 Life span  4-7 years
Egg laying capacity of female 30 eggs per cc faces per diem
Egg count falls as worm count increases

Egg —60 p by 40 u eliptical transparent shell when freshly lad
contains 2-4 biastoneres

Necator amenicanus — New World Hookworm -—Resembles and
produces same effect as 4 duodenale sumlar hfe hustory  Shorter and
slenderer

Geographical distribution —Not only America common w2 W Afnca
Ceylon Pacific Islands Malaya® Philippines amongst abongines

of Congo and Central Afnca 9o per cent of ancylostomes i

tropics are of this species Also m gonlla Patas monkey
rhinoceros

Female —8-11 mm by 0 4 mm

Male —7-9 mm by o3 mm

copulatory bursa closed and biunt
short dorso-median lobe appears divided dorsal say branches
at base into divergent arms with bipartite tips two separate
spicules umite to form single terminal  fish hook barb

female}

General features —Sudden dorsal bend of head (esp 1@

e ({gtmctxve Buceal capsole smaller thann A duodenale m‘eg';x]zr
border 1n place of 4 hook like teeth ventral pair of cu A‘r’ﬁ
piares outlet of dorsaf gland ( docsal i} propects mn; -
cavity deeply placed 1n capsule are one pair of dorsal and @
pair of submedian lancets

Egg —64-75 p by 36~40 & on average smaller than 4 dvodenale

Ancylostoma branliense —In dogs and cats 1 Brazi mveilc?: xzn

Ceylon found rarely m mixed hooleworm nfections 1n Indl:nl a’ “ym

Siam  Smaller than A duodemals Internal par of ven

smaller than thoss of A duodanals
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LITE HISTORY OF HOORWORMS
{x) Egg dep d 1n lumen of 2 4 8 bl
{2) Embryo moves 1nside shell 1n frces and soil  gives nse to
(3) Rhabditiform lana which burrows into foces feeds on bactena
At first has double esophagus  food reserves (o1l globules 1n 1ntestinal
wall) Two moults cesophageal bulb disappears  larva then leaves
keces enters earth and becomes

(4) Infectiwe filanform (third stage) lana  well-developed mouth
capsule  simpls muscular cesophagus  Moves towards oxygen supply
Protected by theath to withstand desiccation  can hive sn damp sl
(in opt:mal conditions) for 2z years encysts on blades of grass and ma;
enter droplets of dew and 1 this manner entrance to skin ;s facilitated

{s) Penetrates human shin sheath discarded enters lymphatics
gains blood stream reaches lungs on third day ~ Then breahs through
alveoli enters bronchioles and travels v1a trachea and cesophagus
to stomach  Dunng mugration bas third moult and  termunal buccal
capsule 1sformed  1nintestine on 7th day has 4th moult  termimnal
buccal capsule chinged into  provisional buccal capsule  mouth
opemng directed dorsally as i adult without teeth” On 1sth day

provisional buccal capsule 1S cast takes on adult form with adult
buceal capsule and bursa of male In 3.5 weeks 13 sexually mature
Ancylostome larve can be  cultivated 1n Petri dish with warm water
and bletting paper formung umiform layer Like peasoup

PATHOLOGY

Fifty three per cent classified as  hookworm disease  remamnder
as camers of worms  Anemia due to chronic loss of bload  absorp
tion of toxyns bactenal nfection of damaged small intestine
G ccdema  fat d Effusions into serous cavities
Heart Lver and kidoeys dilated flabby fatty Ancylostomes
numbers 1n duodenum and jejunum attached to bowel or 1n mucus
Numerous small blood extravasations blood cavities sn submucosa
occasionally elots of blood 1n lumen Bone marrow hvperpla tic
of

ery P p xic A

parenchyma celis of hver hemosidenn granules + lso free won

{Prussian blue reaction)

Clinical pathology —Blood picture typical of iron-deficient hypo-
chromic microcyticanzmia  Red cellymay beaslow asone mllion
average 1 400000  Hzmoglobin may be’as low as 1o per cent

content of 1 does not P to actual
deficiency owing to increase of blood volume ~ Colour index
usually 07 may be a3 low as 0 5 mean corpuscular volume
below” pormal 1 locyte count less
than 3 per cent  Van den Bergh reaction negative  decrease 1n
plasma protein and plasma albumm with mcrease of globulim
Cdema due to reduction of colioid oamotic pressure  Abstraction
og hl:od by a‘.:;ylfosiom? 15 6mponant feature as1s also secretion
ofanti-coagniant ferment 3stric juice usually shows as
bHwiiong i 3 y shows achlorhydna
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QOr 1n muxture Tetrachlorethylene min 40
2 48
ol of chenopodiom min :7 ((x c4c )c ¢
hqud paraffin 10z (295¢¢)

1 fwo doses of § oz each followed by saline purge
Hexyleesorcmol much used m USA  nontowic mills o
T gelatin
capsules 3 gr {02 gm) each Must be swallo}:ved wh({zle i
chewed exconates mouth

For adults and children over 12 5pills
8-12 4
6-8 3

under 6 2,
No food for 4 hours after treatment Alcohol contra indicated
Saline purge 1 day later

After treatment —Prolonged dosage with sron {{errous sulphate tablets)

ary ily blood fi

Prophylaxis —Contammation of sol 15 mam factor Tea coffee
cocoa banana mulberry citrus frit and rubber plantations
are serious sources and supply many carners 1o small area I
inhabitants defzcate under trees the conditions necessary for
d are provided 1n the 1 of feces warmth
mosture {dew better than ram) and shade infective larve are
Jlled an a few minutes by suphight  Latrine provision very smpor
tant shallow trench covered with soil provides good conditions
(larve migrate vertically-—rarely laterally} Heavy rain washes
away fieces and 15 a good preventative (larve cannot live in water}
Rise 1n temperature increases activaty  If food reserves of
are used up In tropics rarely survive more than 6-8 weeks
By the Chinese system of night soil preservation larve are killed
‘Water supply guarded and drmking water boiled No raw frut
or vegetables should be eaten from garden fertiized by human
fzces Soil should be treated to externunate larve (larva demon
strated by Baerman method sol placed 1n funnel closed by
rubber tube and chp with 1 mm mesh brass sieve Jevel of water
25 cm above bottom of meve Lined with cotton fabric on
standing larve collect 1n rubber tube) Education in schools by
diagrams and nstructional films plays 1mportant part 1n health
propaganda

Intensive mass freatment with o1l of chenopodrum and tetrachlorethy
lene 1s mo use unless satisfactory latnnes were established one
year previously Bore hole latnne 16 1n diameter carmes
Tisk of mfecting subsoil with pathogeme bactena 1t 1s however
a method acceptable to natives and abolishes odour and fies
TEducation of children important  Cinema films have been success
ful in inducing people to be exaouned and treated

(ESOPHAGOSTOMIASIS
h somum encysted under mucous membrane of large mtostac
i o o \f&‘;’%dms Comon v of cocum 2 soo o moniers o
Rirca Phaippines and China I man ia N N gena
‘Ovoud expansaa of cuticle at anterior end Limit d by oral nag




NFMATODL INFECTIONS 218

Pemale —10 mm. by 0 333 mm. past nor ¢ rminating fn sharp point  vulva in aaterior
half

Male~$ omm byo 33 mm  conutatory bursa with dorsal vay bifurcating into branches
borse-shoe shaped structare
EQg—50 1 by 40 p clossly resembles ancylostoms in advanced stags of developm nt
Life histors.,—Larva batches from exzs Insoil ayunsh athad shabdstiform _ ths ls awallowed,
ses theo.sgh storma b aad lntestin 3 and iy, dos wall of Cecum wh re it forms aodates
caking out 10t Jumen, attachad to m 10083, becomes adult
Qinleal teatures.—Dysenteric symptoms,
Treatment,—Thenotbuanine effect: » in small doses o 5 gms for thee days
O suphanostomum closely reswmbles above found ia man in Braril with dysenteny
symptoms.

OTHER INTESTINAL NEMATODES OF LESS
IMPORTANCE
Grathostoma spsmigerum of siamense Pparasite in stomach of tiger
dog and cat m India Malaya China Japan Reported in advanced
larval stage 1n man 10 Stam  From consuming uncooked preserved
fish which contains encapsulated third stage larvae Eggs of adult
worms have been found 10 human feces
Female—25~-54 mm
Male —11-25 mm
Reddish 1n colour  Globular cepbalic swelling separated by cervical
constmetion  Antenor half provided with leaf like spines
Ternsdens deminstus —In man 1n Nyasaland Portuguese E Afnca
and Transvaal alsoin monkeys and baboons in Africa and Asta Not
pathological unless 1n large numbers 1 cecum
Female —14-16 mm by 0 73 mm  genital onfice postenor and sub-
terminal  short vagma opens 1nto two utenmne tubes
Male.—9 5 mm by 0 56 mm  copulatory bursa  dorsal ray divides
into two distal extremities = each branch formed again and
bifurcates
General —In app yl antenor
extremity not bent mouth capsule termimal with corona of
setz  three serrated teeth guard entrance to cesophagus
Egg —84 1 by 40 p delicate !
advanced segmentation
Life history —Rhabditiform larva o 3mm  with flagellar tail hatches
drom egg 1o sol becomes sheathed and infective filariform larva
{0607 mm Can survive desiccation reviving in water
Trich yTus 1formss —Ny parasitic 1z upper small
intestine of sheep and goat duecdenum and upper yejunum of man
10 agnealtural distncts of India Persia C_ Africa Lgypt Japan and
Korea  Probably quite common Eggs not wfrequent 10
ancylostomiass cases 1n India and Assam
Female —4-6 smm male slender pink anterior
contains attentuated vulva in postenor quarter

P y n




214 SYNOPSIS OF TROPICAL MEDICINE

Male —4 5 mm by ooy mm bilobed copulatory bursa two spicules
General characteristics —Found 1 mucus coverimg mucost near
dueodenum " gtr?(p%d En shcllie worms appear as red streaks
seen aganst dark background on shide shak 1
Seen Pmst dark back £ shaken n saline 1 Petn
Egg—63 p by 41 u relatively large  oval thin shelled contams
morula when deposited  Likely to be mistaken for ancylostome
translucent smaller

Life history —Fggs hatch outside body rhabditiform larve meta
morphose into infective filanform in 6 days at 22-25° C _ Enter
body by shin or mouth  Same course as ancylostome Eastern
form 1 Ja};;\n separated as T orientalss or T probolurus  Also
natural infection of gazelle and camel  but rare 1 man
Usually no symptoms may cause stcondary anzmia  Worms
easily expelled by tetrachlorethylene 1 dr (375¢c)

Strongylosdes steycorals —Larval form frequently found in faces
path y doubtful fused with other nematodes principally
ancylostomes  Can produce condition hike larea wu, rans

Geographical distribution ~—Almost world wide espectally 1n tropics
Brazil Cocp China  In man only

Clhimieal —No symp lly—drarrh d also

ffect, b ks and lowns ling larva migrans possibly

due to migration of larvae 1n the skin  In ifected persons aller

gic urticaral eruptions due tuL t_z'nms of larvae of strongyloides

Pulmonary changes also P g P
ZAtiology ~Adult forms parasitic 1n submucosa of small testine

it to be partt females but now claimed that

parasitic male euists—shorter and broader than female resembling

free hving form  Real sevual cycle carried cut in fxces outside

body
Female (in intestine) 2 5 mm by 0034 mm tapenng anterrorly
comcal tail  Mouth with three hips leads to wsophagus occupying
quarter of body Vulva 1n posterior third Promutment uterus
Rbabditi 1

50 eggs arvie [ 2ys
develop 1to filanform mfective stage and se enter defimtive hast
via skin or buceal mucosa

Parasstic Male tailcurved ly~—twospiculesand g -
0-58 u by 30~ deposited 1n Jumen of bowel 1n advan:
Egé’tase 05i b y,s 3% ‘lhatcges diately into embryos 02-0 3
mm by oot3 mm double bulh cesophaguy ~Passed active 1o
frces free hving developin 3-5 days into free iving non parautic
smale and female forms with rhabdifiform double bulb asophagus
Thss male 13 0 7 mm by o 035 mm and the female 1 mm by ¢ 05
mm  Copulation takes place in the The thabditiform
larve are indistinguishable from those denved from parasitic Iegale
After 3-4 days develop 1nto post feeding mature filanform larve

b 1
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which are the infectine stage and re enter human host via the skin
or buccal mucos: but remam alive 1 soil for many weeks
Distingmshing feature from larve of Ancylostoma and Necalor 1s
cesophagus which 1s half the length of the body butin the latter
it occupies a quarter

SCHEMATIC SUMMARY

Female parasitic intestinal (Parasiic male ?)
Intestipe
Fgos
hatching in intestine
©
Faces thabditiform larve which develop into (a) infective or

(%) sexual forms which copulate and females lay

from which emerfr;;s:

second thabditiform larve-—moult and become filan
Faeces form-—enter man by penetrating skin or through

mouth  Migrate throu k lun,s to esophagus 10 manner

sumtlar of that of ancylostame  In two weeks develop

1nto parasitic females 1o small intestine

Diagnosis —Easy by active larve 1n feces  Duodenal intubation more
certain method Often found m diarrheea especially sprue
1In large numbers probably cause untation of bowel and diarrheea
abdominal pain flatulence usually 1n men At autopsy found 1n
large numbers coiled 1n intestinal follicles
Ininiected patients there 15 supersensitization to antigens of parasite
and urticaria at site of entrance of parasite or an rubbing extracts
mto skin (Fulleborn) Often causes penodic urticanal eruptions
1 victuty of anus and often on trunk and thighs Sometimes
petechial * rarely linear lke Laria migrans Possibly due to
Yenemmm of skuin by larve Dunng pulmonary migration
arva produce bronchopneumonia
Treatment.—Thioxanthone (Miracid D or Nilodin) sEamﬂc oral dosage
5-20mg per kg 1n divided doses for 6 days ~ Short cure 1s 2zomg
per kg for 2 days
Julle arasite of y’ has heen from A
soldiers 1n E W Paafic

OXYURIASIS THREAD OR PINWORM

Oxyurs ¢ ( larss) —World wide (45 per
cent of schoolchildren infected very common 1n adults 1n tropics)
Habitat —Lives m upper portion of large intestine especially cecum
and appendix occasionally vagina rarely ear and nose
Small white thread Lke mouth by euticular P
{halo) skin transversely strated the only nematode in man
with double bulb cesophagus 1 adult
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Male -—Seldom seen 2 5 mm  much smaller and does not mij
te Liks
female  Postenior third curved spurally caudal exuenutg;ablnnt
siX sensory papillz  single spicule 70 p
Female ~9-12 mm  long pointed tail
extromnty g pou tail anus 2 mm from postenor
Egg —50-54 u by 20-27 p flattened on one side eolourless double
contour shell bean shaped contains almost fully formed embryo
Life history —No multiplication of worms 1n body Fertihized female
migrates out of anus deposits eggs tn natal folds  After a few
hours embryo develops and grows to 140-150 ;i Taken into
motth generally under finger nais 1t hatches n digestive juces
pass after two moults from small 1nto large mtestine
where they become mature Duration of cycle two weeks
Retrofectson descnibed by Schufiner 1n which infective larvee re enter
the anus
DIAGNOSIS
Cellophane. NIH swab makes 1t possible to scrape eggs from
penineum and recogmze them under mucroscope Females may be
seen outside anus at mght Occasionally eggs found in feces  Does
not cause huls Number 1nf hos by number
of eggs swallowed Scotch tape method by which ova adhere to
surface found useful and sumple

CLINICAL FEATURES

Mature worms penetrate mucosa encyst in submucosa of large
1ntestine or appendix and cause appendicitis I 2 per cent  found
lumen Nasalitching common also pruntus am  Familial infections

common
TREATMENT
In adults may be dufficult For prumius ung hydrarg ammon
toanus Raw carrot diet cut down sugars and carbohydrates  Great
many remedies
Hexylresorcinol —In USA by enema 1 2 ooo solution after soap
and water enema 2 pmis to adult and to It of tolerance 1
ldren One every 3 weeks No better results when taken
by mouth
Plperazines —Recent discove:
syrup (r50~y0 mg per kg per
adipate) with mild aperient—Syrup o
Threadworms often disappear after a barum meal The banum
finds 1ts way into every crevice of the atestiae  Barium sulphalz
1 75 per cent concentration in six gunce meal of umbrose ha
second dose 15 taken 3 honrs later and followed by calomel The
process 1s repeated next day The dose for chuldren 1s three
quarters that for adnlts
Prophylaxis —General measures
gloves paning finger nails and w:

1o Antepar (piperazine hydrate 1n
day) and Entacyl (piperazmne
£ figs or senna (see P 247)

Sleeping 1 cotton drawers cotton
leaghu?g hands after defzcation
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TRICHURIASIS ¢ WHIPWORM

Trchuns tnchsura (Trickocephalus dispar) —Distribution  world
wide more 1n tropics than elsewhere 1 Many countries 30 per cent
of population infected Produces no special symptoms Identical
with species 1n pig
Male —30-45 mm  attenuated portion contains cellular cesophagus

half as long agaim as thicker postenor portion  Caudal extremity
curved ventrally  Single spicule 1n sheath studded with spines

Female —30-50 mm  anterior attenuated portion twice as long as
postenior” which 1s occupied by stout uterus and eggs  Females
preponderate to male 466 1

Egg~350 n by 22 p charactenstic barrel shape brown single shell
snth plug at each end unsegmented embryo

General charactenstics —Greyish white or pink  Lives in cwcum

position by fold of mucous memhbrans by
slender neck

Life history —Spread by stale frces Engs unsegmented embryo
develops slowly attaiming full lemgth in 6-12 months Can
withstand low temperature owing to thick shell and lie latent for
5 years Development direct Embryo hatches when egg 1s
swallowed egg shell digested by ntestinal juices  Larva passes
to cecum or colon adheres to mucosa becomes adult

CLINICAL FEATURES
No special pathology Some clamm it causes diartheea  Has been
seen 10 mucosa by sigmordoscopy 1 rectum may cause rectal prolapse
o children
TREATMENT

Dufficult to expel \vorms may be very numerous Recent report
of over 1 000 removed

Piperazines —Recently found effective suchas —
Entacyl (Piperazine adepate)  The hydrate salt not recommended
Two tablets (300 mg) three times daily Up to 6 years 1 tablet
for eacth year of Lije for week or ten days In syrup form mors
suitable for children
Hexylresorcinol 1 2 ooo solution advotated  Dowels first cleansed by
soa{: and water epema and 2 pints of former for adult less for
children imjected one enema weekly for three
Warm hydragen peroxide solution {1 5 Per cent } gradually introduced
nto 1ntestine removes these worms
Caprilana Fepahea (Tn:hourhnlus hepaticus) —Closely allied to T
frichiura normally parasite of liver of rat where eggs are deponited 10
masses  Life cycle Like T trckuera
In Bntish soldiers 1n India ~ Septic pnenmon:a secondary to abscess
of iver caused by adult worms  Eggs 19 Liver substance not in fzces
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TRICHINIASIS <

Trichsnella spyrahs —White worm just visible to ey
Distributlon —World wide Formerdly common 1n Germ
France now b USA Chna Syra India (from ez
1gs) Algema E  Afnca  Rare in Australa  Oumt
ngland and S Wales from eating sausages Pigs 1
bears rats commooly infected Laboratory ammals
lizards capable of mfection Birds refractory Infec
mally from pig to rat rat to rat (sick rats eaten carnr
Man not normal intermedtary
Male —1-6 mm by 004 mm cloaca postertorly between t
appendages two pairs of papille
Female —3-4 mm by 006 mm  vagina in antenor 6ifth
postenor half antenior occupred by cailed utenme tu
termumal
Egy—20 p1n upper uterus embryo soon breaks loose and
1 utenine cavity
Viviparous embryos voided into lumen of 1ntestine x00 xby &

Habitat —Small intestine embryos emutted by female mig
muscles where they eucyst Cysts very small cannot

by meat unless by pIc &
calefied  Male dies after copulation female 5-6 wec
discharging hundreds of embryos

Life history —Embryos travel by lymphatics and veins piel
of vessels encyst 1 stnated muscles——diaphragm inte
laryngeal and tendinous 1nsertians

CLINICAL FEATURES

Stage of snvaston —Symptoms resemble cholera and dysente
hyperpyremia (I 104-106 F) Duanng pugrabion ©
through tissues typhoidal symptoms with remttent T m

1 lar pan 1 y and gh ph

Stage of depostison —Encystment 1n muscles m 3 weeks p
cachexia touc absorphion  edema of face abdpmen an
pruntus slun etuptions  Blood and albumin in nrne occas
Terminal stage —Death usnally 1 second slage Recovery
Tesolves but muscular pais pessiet  Moderate eosmaphu

DIAGNOSIS

Eoswmophilia very high in acute stage may be 6o-ga per
decreases 1n chromc  absent after g years  Adult wormsand e
10 fmces  In chrome rheumatoud stage cysts identified under
scope by biopsy when calaified by Xrays At autap? fc
pectoral’ diaphragm laryngeal muscles best method diges
50 gm muscle by artificial gastrie juce In hving subject
portion taken by biopsy can be treated sumilarly
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Subchmical tnchimasie 1n 1 per cent of population of Great Britain

Precipitin test with extract or parasite  positive too Jate

Intradermal test antigen from artifically infected rabbit muscles
Immediate and delayed reactions

TREATMENT
Do specrfic  Intravenous calaum gluconate in stage of invasion
Injection of convalescent serum controls toxic features  Subcutaneous
injection of cartasept (preparation of thymol) 1n olive o1l has given
some results mn USA  F d—wvit D—cal
aims at calafication and death of parasites
Prophylaxis —Destruction of rats inspection of pork especially
sansages Prolibition of bear meat (USA Rusua) Areas
with highest proportion of garbage disposal to pigs give highest
trichiniass rates

FILARIASIS
Group of diseases due to invasion of lymphatic system or connective
tissues %y de worms—Fl hiving embryos in

blood or tissues and conveyed by biting 1nsects
111 ucherena bancrofts (Fidarsa baneyofts )
Mot important d most p: path 1 changes

GLOGRAPHICAL DISTRIBUTION
ide tropical and subtropical  North to Spain in Europe  Charles
ton USA south to Argentine Transvaal Queensland Isolated
forr in N\ and Central Afnca Egypt W Indies Brazl Venezuela
Guanas S China India Ceylon L Indies Pacific Islands

ATIOLOGY
W bancrofts  thread like white worm in lymphatic vessels and
glands thoracic duct Sexes corled together can be separated with
difficulty  Dead individuals become cretified
Male —omm byo 1mm coiled with corkserew like tail two spicules
(larger 500 ) short thick proximal and whip like dista) porhon
endingimnhook shorter (200 4) grooved on ventral aspect fifteen
airs of minute sensory candal papille and saddle shaped thicken
ng of cuticle on postenor wall of cloaca
Female —63-100 mm by ¢ 2-0 28 mm  anterior end tapers ending
m sweling  Rows of sessile papille on head oral aperture
leading to cylindrical cesophagus median intestinal tube one-
third to one fifth of diameter_opens 1nto rectum postenorly  Tail
narrow abruptly rounded Vuha o 8 mm behind anterior end
uterus divided 1nto two branches much coiled occupying greater
portion of body two ovanes and ducts extend to within 1 mm of
tail  Eggs in upper uterus enclosed 1n chonome membrane
which becomes sheath of Lving embryos (microfilarie) These
are emitted by viviparous female and fravel via lymphatics mto
blood stream whence they are ingested by mosquitoes
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Embryo {microfilaria) —z80 4 b when seen

structureless  details 5:0\\}7’117 v’:"h:n stained u%éxt\;l’gg ::lt)cry:;
enclosed in sheath pernutting of forward and backward move
ment longer than embryo collapsed part trails beind  Middle
third contains granular material 1n primitive wntestine  Innen
horper Transverse muscular stniation  one fifth length from
head V shaped opemimg  Antenior Vspot =Excretory pore
Short drstance from tail 1s second pore ( Postertor Vspot )
Tepresenting anus or cloaca In stained specimen body of embryo
1s composed of closely pached nucleated cells wHich stop short of
tip of tall Head ead covered by prepuce from whick 2 fang 1s
shot out by living embryo

) lanz pass with 4 through peripheral capillaties
less active 1n day than n night blood gcap};ilg of movezgcnt and
can travel from place to place

W_ bancrofty var vauceli —New vanety W coast Madagascar
Microfilaria shorter 250 4 absence of two termrmnal nucle: i tad
shorter cephalic space gemtal cells larger Jonger excretory pore
granular mner body less graceful curves i posture

Filaria) 1 persods

y —] exhibit 1 ? ]
1 peripheral bloed 1n larger numbers in night than 1o day (W
Indies S America N Africa and Chira) Maximum concentra
tion 10 pm-2z am In day time maximum number mucro-
filarie 1n lung capillanes Mechanism of pertodicity never satis
factorily explained Numbers influenced by sleeping  dimnish
on waking and bodily activity Reversal of periodicity can be
obtamed in three days by reversing hours of sleeping and waking
Nocturntal unsheathed microfilania now found 1n monkey (Cercopsihe

cus) by Hawking periodicity hike that of W Jancrofis in mao
Life bistory —Within one hour of entenng mosquitos stomach
microfilariz cast sheath bore through stomach wall collect at
antenor end of stomach and enter cyhndrical portion of rud gut
Forward transportation effected by reversed peristalsss  Proboscis

5 3

o st exerts posihive on o)
abstracts 10 times number of microfilanz present than mn equal
guantity blood

Microfilatiz enter muscles of thorax and lie between muscular fibres
‘Within two days they increasein girth  the anal pore enlarges and
the excretory vesicle becomes p Nuclear p
takes place then becomes squat sausage form tail absorbed
Mouth and cesopbagus apparent from 5th day

Larva o5 mm with bulbar cesophagus elongated and worm fike
moves sfuggishly three caudal papille function i progression
and facihtate penctration of human skin  On z0th ‘day larval
filara 1 4 mm  travels fornard to head enters proboscis sheath
found occasionally m abdominal cavity and legs of mosquito

Two or more ecdyses  In high temperature and moisture develop

ment 15 complete 1n 10-14 days retarded by cold to six weeks

Sometimes die 1 thoracic muscles when enclosed 1n chitin like
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mummy When infected mosquito bites man larvae attracted b
warmth break throogh termunal portion of proboscis shea
{Dutton s membrane) wrggle onto skin and penetrate puncture
caused by stylet of mosquito

[ntermediary hosts —Complete development of 3% banerofts in
Cultxﬂhguns [\ lnd?es India Philippines) € paprens (China)
vanous other species of Culex 1n lesser degree—Vansonsordes
anmulsfera (S India) M afnicanus (Central Afnica) Azdes
fogos and A ch:mu’lf(znxvs {Japan) various species of anopheles
m'S India Chuna N and W Afnca Dutch E Indies and Queens
land

Non penodic vanety of B bancrofts 1 Pacific (IV bancrofts var
pacfica) In Pacific Islands this form of filariasis universal but
also rarely non penodic filana in Phlhppmes (possibly also S
Sudan) and adults ly sumilar to W
bancrofts but microfilanz in blood 1n equal numbers by nmight and
day ~ Does not develop readily m C fafigans but in Asdes
seutell pseudo 1 A pol: and A fipiensis

2—W ucherena malays

GEOGRAPHICAL DISTRIBUTION

Malaya Dutch E Indies Central India Ceylon S China Korea
Indo-China

Z£ATIOLOGY

#  malays —Practically 1dentical wnth W bancrofts  females in
dist. hable  In male 1 tail papillz  Spicules mors
delicate  also lack of transverse corrugations on stout portion of
spicule

Microfilaria quite distinct from that of W bancrofts 200-280 p by
5-6 ¢ nocturnal periodicity hike that of ¥ bancrofts on E coast of
Malaya non periodic on W Chief points of distinction  different
posture and eclongated nucleus at tip of tal Lies closely folded
wnth head close to tail yregularly disposed showing major curves and
minor angulations  Nucler blufred and intermingled ~ Tail tapers to
fine pomnt cephalic space twice as long as broad ~ Excretory pore and
cell separated  Develops 1n special q of genus M, d:

p or {eeders D T simlar to W banerofts
terminal nuclet can be dustinguished in larva  more rapid 6-8§ days
No T 10 Culex although may is in
species of p but M di M
ifera M longipalp /
Pathological effects same as W bancrofts produces mamly elephant
12815 of legs

Prophylaxss —Eradication of water plants 1n which m. d
larve develop 18 effective ¥ ansontoides

Relationshsp to W bancrofts —Lxist togetherin S India and Malaya
W bancrofts urban distnibution W wmalays rural
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Pathology of non periodic W bancrofts and W 1/
former may produce elepha.ntxasxsfol am lattc:n :{af;lg?&mxlzx

CLINICAL FEATURES

Vaned manfestations lymphangitis  filarial abscess arthntis
‘(Jl:lc;!)‘ ngt) synovitls vancose groin or axillary glands lymph scrotum
1tis h chylous h b of
legs scrotum vulva arm mamma and other parts chyléus diartheea
Ret{opentonzalsuppurahon( filanalabdomen }may be fatal General
with pyog leading to

i £
septicemia and death

Ascending lymphangtis —Common early sign of filarial disease red
streaks usvally m legs cord like swelling of lymphatic vessels
and glands Usually ngor pyrexia pain headache vomiting
lasts for several days Internal lymphangitis produces same tramn
of symptoms and ngor—often mustaken for malana Retropent
toneal lymph 1 acute ab Liable to

d fect) attacks

Jenhantord

Y
1o lymph stasis and y to eleph: and

fever
Filarial sbscess —Adult filana may be injured or die as result of
b ly infected forms nucleus of
abscess generally deep seated mn muscle but often at site of
lymphatic glands of gromn axilla or epitrochlear region Dead
filarie often found m abscess cavity
Varicose gramn glands —Commonly with lymph scrotum and chylons
ascites or chyluria Enlarged hard fibrotic mgumal glands i
bed of distorted vancose lymphatics  usnally transmut mmpulse ot
coughing—not to be rmstarelx‘l for femoral hermia  Often associated
with fumiculitis and filarial hydrocele Puncture of glands and
aspiration of Jymph reveals mucrofilanz Filaral vances on
abdomunal surface axlla legs arms and spermatic cord often
contain live adult filana

—E: 1l d with non periodic
Pacific form There enlargement and fibrosis of epitrochlear
glands common
Lymph scratam —Skin silky to touch ¢
varices which exude lymph often with muer
with enlarged ingwnal glands
Chyluria —Result of rupture of lymphatic vanx into bladder chyle
1n unine which 1s milky contams t 8-z 6 per cent of fat albumin
fat globules lymphocytes and often microfilanz and blood
(bzmatochyluna) ~ Associated wath penodic W bancrofts tarely
with non periodic form Chyluria attended with suprapubic
oppression” pamn and general debility
—Due to lymphatic obstruction an renal tract by calaified

huria
Lymglanae Unne cloudy contains lymphocytes and albumn

ar

ontains number of lymphatic
ofilarize  Associated
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Chylous hydrocele and hydrocele flmd often contains microfilane
Other signs of filanal diseaso present

Filaria} orchitls —Acute onset usnally with eprdidymitis and hydrocele
pyTeia nigor and leucocytosis

Filarial synovitis —Hip or knee with pyrevia pamn ademus  very
often secondary suppuration

Septic ltications —Usually 3\ 1 common p t
of filanal lesions may result in septicermia
Filarht s —Most frequently in hewvy filanated cquntries

Ninety five per cent of legs and scrotum less frequently arms
mammwa vu(:ea Usually result of vepeated attacks of lymphan
mtis  Calcified filanz 1n deeper tissues demonstrated by X'rays
Iymphatic glands draming area enlarged LClephantiass of
scrotum may attain proportions and P patient

DIAGNOSIS
By discovery of microfilare in blood (thich drop method) not
always present 1n advanced filamal disease  Knotts method
vempuactare T ce blood m g oo of 2 per cent formalin 1n distilled
water centniuge mucrofilarie 1 deposit By eosinophiha  15-20
percent By lymphatic gland puncture (p 26) mcrofilan 1n lymph
Section of gland at biopsy demonstration of dead or calcified flane
Complement fixation test as in schistosomasis (p  196) antigen
prepased {som dog filana Dwofilorsa smmatss
Intradermal test —o 25 c¢ of o 1 per cent extract of D wamis as
antigen  Immediate and delayed reactions more rehiable for
L, loa than for ¥ bancrofss infections  Not reliable in later staes
of filanal disease or 1n elephantianis

TREATMENT
) 4 methyl pip hydro~
chlonide) exerts an immediate action upon the microflana 1n the
blood circulation though 1t does not afiect those 11t closed cavities
of the body such ashydroceles  Hawlang thinks that 15 opsonizes
the 7 which are quently d d by leucocy
The cvidence now 15 considerable that 1t banishes microfitanz
penodic and pon peniodic from the bloodstream for as long as six
months Tt has still to be proved that its effects are permanent
ar that 1o the loug run it destroys the patent filane  So {ar the
d 18 y of dosage a marked reduc
tion of microfilana 1n the blood results within the space of 2-4
days Side reactions are few headache nausea vomuting and
sometimes skin rashes  In Virgin Islands 9o 6 per cent reduction
clasmed  The dose 18 about 2 mg per kg three times daly for
three weeks  The maximum dose 1s about 300 mg for an adult
male daily but 150 mg daily also appears to be efiicacious
When injected ¢} 1 ppear from the
blood wif a few minutes

¥ B, Y
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Cortisone 1n ad h 1
P t 15 due

inflammatory action of drug 1 reducing tymphatic bc}ock:;e angl
most cases 1t 15 advisable to apply bandage therapy with the
addthion of Unna s paste which has the advantage of reducing the
@dema The dose advised 15 1oo mg daly 1n divided doses
over a period of 30 days or longer Total perod of treatment
7-10 months

Lymphangitis —Rest cooling applications myections of adrenalme
(2 1000} relieve pain and alleviate condition Recently good
results reported from sulphapyridme and pt:

Chyluna —Rest 1 bed faot of bed elevated wash out bladder with
boracic acid  introduce 1mto bladder styptic solution —

Liq adrenal 1 % o000 10z (255¢c)
Zmce sulphat 5 8c (0324 gm)
Lot acid boric ad 100z (295¢CcC)

Operative measures —Reserved for elephantiasis N B ~Varicose
grom glands must not be removed or lymphous fistula and
elephantiasis result

Elephantiasis of Jeg-—Elevation of limb elastic bandage Langs
P Iymphat strpping _p of

- femur bhone trephmed strips of fascia inserted homdoleon s
operation free 1ncision mto fasua lata removal of stnps of
P often temporanly 1

Elephantiasis of scrotum —Removal of scrotum elastic webbing
applied to express blood penis exposed Testes and cord separ
ated hvpertzophred gubemnacula’ divided Results successful
generally no recurrence mortahty less that 5 per cent

El of arms —R 1 of strips of tissue

P

R d

Eleph is of

Drug treatment —Disappanting  Recently intramuscular njections
of anthomaline recommended (see p 197} also mjected 1ato
enlarged glands Good results claimed 1n arresting elephantiasiy
‘flect on mucrofilane not demonstrated

Prophylaxis —General anti mosquito measures and DDT mosquito
nets In Pacific Islands cleating undergrowth and creating a
through dranght blows away mosquitoes  In Malayaand § Chun:

cleanng plants i waterway spectally Pustia stratioli es:

ful  Subjects of filanasis with mucrofifane 1n blood are a danger

to commumty

LOA LOA FILARIASIS (Loasis)

t1; W Afnea parasite of connective tissue characterized by
Call\.:gsuys::emngs and agpcamnca of filarie under sk azd 2 £oD

junctiva of eye
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GEOGRAPHICAL DISTRIBUTION

W Africa  Sierra Leone to Angola especially the Camercons m
ramn forest mostly along courses of big nivers  far inland up Congo
1500 miles also’S Sndan (Bahr-el Ghazal)

ATIOLOGY

Loa fea Tye worm  Stouter than B bancrofts with clntinous
bosses on cuticle more numercus 1n female  Mouth unarmed
papillz  When dead often becomes cretified Embryo maimntans
diurnal penodicity 1n blood 1n contrast to nocturnal penodicaty of
W bancroftn  Loa loa found also tn forest monkeys of the rain
forest in Cameroons Some of these are identical with that of man
and are transmussible to him  Others are not  Seemungly a biological
problem comparable with that of B alays (see p 222)

Male -—30-34 mm by © 35-0 43 mm  tapers to tail which curves
ventrally with two lateral expansions of cuticle Ano gemtal
onfice 008 mm from tal tip with two unequal spicules four
globular pedunculated papille one pair small postanal papille

Female -—20-70 mm by o§ mm  postenor attenvated broadly
rounded Vulva 2 § mm {rom anterior extreruty Two long
uterine tubes contain eggs n all stages Reproduction ovo-
viviparous Embryos develop within egg envelope and uncal
themselves on expulsion from vagma

Embryo {mlcrofilaria) —29% uby 7 5 1n fresh blood impassible to
distinguish from mucrofilanaof B bancrofts instarned ilms assumes
stiff angularattitude tal disposed 1n series of sharp flexures nucler
of central columa of cells larger and extend into tip of tail Large
gerutal cell at beginmng of postenior third  Strctly diurnal

of effecte d as on voyage round
world  Sometimes emﬁryo not found 1n blood for 6-7 years from
date of infection

Life history —Stages similar to those of W bancrofts 1n thoracic muscles
connective tissue and fat body of blood-sucking day biting

mangrove flies  Chrysops silacea and C dimdials C centurionss
and C langs :n Cameroons C distinciipennis in Sudan  Develop
ment complete in 310 days then 2 mm by ooz5 mm  Three
ecdyses Larve congregate in head in large numbers at root
of proboscis sheath when fly feeds then enterskinasin W bancrofis
In'S Migena 3 5 per cent wild chrysops naturally infected In
human host larva enters connective tissue and migrates  Develop-
ment very slow may be several years  Adults numerousin body
long lived (17 years)

Intermediary hosts —Chrysops Blood sucking fly females attack
warm blooded animals males Live on vegetable juices Lyes
large in female contiguous in male  Antennz consists of three
dismimilar segments  Venation of wings complex Second long:
todinal vein ot forked , markings and blotchung of wings Thorsx
usually irndescent  Sem: aquatic in breeding habits  eggs laid
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Cortisone 10 ad leph I t 15 due to
inflammatory action of drng m reducx;g lymphatic blockage anﬁ‘
most cases 1t 1s advisable to apply bandage therapy with the
addtion of Unna s paste which has the advantage of tedncing the
cedema  The dose adwised 15 100 mg daily n divided doses
over a period of 30 days or longer Total penod of treatment
7-10 months

Lymphangitis —Rest coolng app of ad
(I 1000) relieve pamn and allevate condition  Recently good
tesults reported from sulphapyndine and proseptacine treatment

Chyluna —Rest 1 bed foot of bed elevated wash out bladder with
boracic acid ntroduce 1ntoe bladder styptic solution —

Liq adrenal 1 1 ooo 10z (295¢c)
Zine sulphat 5gF {0324gm)
Lot acid bomc ad 100z {205cc)

Operative measures —Reserved for elephantiasis N B —Varicose
gromn glands must not be removed or lymphous fistula and
elephantiasis result

Flephantiasis of leg —Elevation of hmb elastic handage Lang s

perat d lymph d pping periosteum of

— femur bone trephined strips of fascta inserted  hondoleon s

operation  free inasion to fascia lata removal of stnps of
P often temp Iy ful

Ely of serotum —R 1 of scrotum elastic webbing
applied to express blood pems exposed  Testes and cord separ
ated hypertrophied gubernacula divided Results successful
generally no recurrence mortality less that 5 per cent

El iasts of arms —R 1 of stnips of tissue

", g

El of

Drug —~—Disapp Recently 1 3
of anthiomaline recommended (see p 197) also ijected wto
enlarged glands  Good resulis claimed in arresting elephantiasis
Effect on microfilania not demonstrated

Prophylaxis —General anti q and DDT quit
pnzts In Pacific Islands clearing undergrowth and creating &
through draught blows away mosquitocs PIn BMalaya a'nd S Chipa

s5tsa Styal s

lant: aterwa; 3
?lemng plants ;;1 w {w.m £y 1n blood are a danget

!
to commumty

LOA LOA FILARIASIS (Loasis)

by
tly mn W Afnica parasite of connective tissue charactenized
Caﬁgsa}s:neumgs and agpeaﬁnce of filanz under skin and in con

janctiva of eye
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CTOCRAPHICAL DISTRIBUTION

Y Afica  Sirrra Laeme t4 A=-nfa e proially e Carm 0o~y 11
rain 4~ r 4 0 Iy along eomees of ba, myems a1 hird gp Congo
1o riles a3y S Ty ar (Lahr-el Gharaly

ATIOLOCY

Loa lea Thr wom Ctrater tran ¥ bans Mo owith o't nous
brases on culid  more numeosas in feale  Mouth onarmal ro
Ty N When dral ¢ ten Leeomre cret ¢ Embryo manturs
ditmnal gersls ty 1n 11d 4n enntra t ts moctumal perod aty of
B tamrott 1e1 dma { unl lls an (rest monkevs of the riin
frre- in Cam twome Same of thewe are 1102 a) Wi Y that of man
and are tran mis stiet i (Hbersaren v Seeyieg ya br lopeal
protlem canyaratle wath that {4 sratayy twnp 227)

Male —30-14 mm Ly v3s< ? mm tapers to tal, wheh cunves
senirally with two lateral expancvions of cutwele  Anogental
onfee 60, mm from 1ad tp with ten uneqoal spiculed foue
Flobular pe Junculausd gapdle one pan small postanal papille

Female,—20 50 mm ty o5 mm  postencr altenuated  treadly
roundel  Volva 2 5 mm from antenior extremuty  Two | ng
uterine tubes contun epps an all stapes Hepmduction ovo-
viviparous by n devebp witlun g envel~pe and uncol
themselyves on exy alsion ftim vagina

Cmbryo {microfitarla) 2,94 by 7 5 & 10 freah Liood imposible to
disting uttdy from mycrofilarisof I8 Lamer /71 instatne Ll assutney
tufl angular attite e tail dsposed in setics o sharp Pexures nuclel
of centrat wolumn of <ells larp €1 and extend into tip of tal)  Laree
eenital cell st bie inming of pesteror tlurd  “tnctly diurnal
invers an of pern yhcu{: cfiected pradually a3 on voyape round
warll  Sametimes embryo aot found ta blood for 6-7 years fom
date of infectien

Life history —Stages mimilar to those of 31 tarcrafth in thoracic muscles
connective tissue and fat body of blod-sucking  day biting

mangrove fues  Chrysop s silacea and € dimidiata € cenlurtonts
and C langs in Cameroons € distem nipesmis in Sudan  Develope
ment complete \n fo days  then 2 mm by o025 mm  Three
ecdyses  Lana congregate in head 10 larpe numbers at oot
of probostis sheath when fly feeds then enterskinasin W bancrofts
In'S Nigena 3 5 per cent wild chrysops naturally infected  In
human host larva enters connective tissue and migrates  Develop-
ment very slow may Le several years  Adults numerous in body
long Lived (17 years)

Intermediary hosts —Chrysops Blood sucking fly females attack
warm blooded animals  males Live on vegetable Juices  Iyes
large 1n female contiguous in male  Antenn consists of three
dissimilar segments  Venation of wings complex  Second longs
tudinal vein not forked  markings and blotching of wings  Thorax
usually amidescent  Sems aquatic 1n breeding babits eggs laid
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near water Larve slender cylindncal in water

those of Lepidoptera  Cheysops ?;mnbala very abundsnutp Tnli‘;'e
Africa (Nigerta Camercons) Face and palp: yellow thorax black
with yellow stripes  Abdomen and legs yellow and dusky brown
Distal half of wings smoky C swaces asabove but with abdomen
red or bright orange

PATHOLOGY
L loa migrates to subcutaneous tissnes under shin especially
conjunctiva attracted by warmth  No marked blood changes except
cosinophilia which 13 persistent marked 30-60 per cent

CLINICAL FEATURES

Mainly due to migrations of adults  pricking and creeping sensations
labar swellings—diff d lings of ann? legs and face
Allergic {reproduced by injection of extract of worms) evanescent
recurring at regular intervals p d by app

of worm under skin  Microfilanie may or may not be found 11 blood
Cyst like swellings sometimes contain adults = Found at operation for
hernia etc Worms in eye cause conjunctivitis photophobia and
sntation Urticana pruntusand allergic papular dermatitis sometimes

DIAGNOSIS
By mmcrofilani@ 1 blood {thick drop) usually numerous also
eosnophilia complement fixation and intradermal tests as s W
bancrofts  latter usually more marked (see p 225)

TREATMENT
No specific treatment _ Palliative to Calabar swellings reduce by
; lead lotion D y 1njections of filaria antigen

{made from Dwofilara smmtss) extract 10 saline Removal of adult

worms from y h (Does not

necessanly remove infection )

Hetrazan (see p 225) has given more satisfactory sesults 1o ths thag
1w any other form of filanasis In several instances the adult
loa parasites have been found dead or partially cretified under the
skin after a course of treatment and Calabar swellings have sub-
sided  but tn others they have returned  The dose given by the
mouth for 7~11 days m doses of 3-6 mg per hg The 1mtral

dose on the first day should not be less than 3 mg per kg ‘The

total amount of hetrazan 19 an 301t 0ap ranges between 17 and

26 gm
OTHER FILARIE
Mansonella ozzards (Frlansa ozzardi) p
Argentine amongst abong:nes {vow
W’Im‘i“es S‘ A‘m‘;g;a PN’ rgj : }  adult found 1z omental

tigsues
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Male 32 7im  tal eoled ere an cule

Female —65-81 mm by 0 25 Tim w5 £rom ~ent pap r on caudal
extremity  term nal thickewed cuticle

Microfitaris —173-340 p by 4-5 g ¢l ly ree mbes A frrsians but
bas sharp tait

LAfe Bistory —Intermadiary ipeacs are m ot Cuscosder furens and
C pavenns  Microfilatir develp in thrrax =-8 davs lanam
proboseis 0 78 mm  two ecdyrrs  (For desniption of Colicordes
e Delow

Acanthocheilonema ferstans (Filana pesstans)

In man and chimpangee Centra) Afnca Gold Coa t Sierra leone
Npena N Ithodenia Upanda \enervela Tnnidad Cwatas N Branl
and N Afp ntine in assecation wath tanara pfarativis In West
Afnca commonly assnciated with J Jea  Adults long cylindneal
smooth  Tail incur ed in both sexer (Hﬂnﬂu!:n\mnfﬁ\\’t\ mitred
appearance In mesentery  penrenal Grsoe and pencardiom
Causes no tissue possibily allerpic feactions

Male ~—43 by 006 mm  hra) ooy mm in dameter  cleaca with
pre-snal and postanal papille  Two unequal spicules

Female —70-Fomm by o yzmm  head clubshaped  vulva t 2mm
from head

Microfilaria —~Unsheathied contractile measurements sary 9o-T1o u
by 4 p Small microfilania with sbruptly rounded apenng tail
extending two thurds of lenpth  Locomotes freely in blood in
heart lungs sorta any larpe vessels

Life history —Develops in midpes Culicordes austemy and € grakami
Develcpment in thoracic muscles s an B Lan rofts 10 6-7 days
farval filana (0 7 mm ) emerges from probescis ~ Seven per cent
of wild-caught midges infected 1n endemic areas

Clinjeal features —™ 1l

Treatment —Hetrazan has some effect upon mucrofilarie perstans
doses of 5 mg per kg but reports conflicting

Calicoldes —Small blood sucking gnats  Antennx plumose in male
gulose in female but long and thread Lke Bite voraciously at
dusk or might  Wings contain pigment in membrane not scales
Lggs Jaid 1n shallow water Lane red blood worms with
four parsof gills  feed onalge  Adult emergesin 3 days

Depetalonema streptocerea formerly known only from the microfilane
which was named 4. ! £ s P 3
parasite of the chimpanzee and the adults are present in the
connective tissues and are tlosely related to A perstans  The
microfilaniz (215 u Jn length) are found 1n the conum of the skin
and are distinguished by the  wallang stick  handle of the tail
extremity and by four prominent nucles there Develops n
Culicordes &p and 13 susceptible to hetrazan
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0 ONCHOCERCIASIS
nchocerca volvulus  blinding worm Filan:
nodules 1a skin often eye Ieslonsg:-md blmdn:ssl * prrasite produring

w A GEOGRAPHICAL DISTRIBUTION

rica {Sterra Leone to Angola) Congo N Kemya S Sudan
Tanganyika Mexico Gnatemala C A)mencag mostly my well wateraed
districts 1n vmmt}é of trees and forests In Guatemala on coffee

plantations 3 ooo
ATIOLOGY
O volvulus { Frlania volvulus) white fihform with cuticular striations

tapering at both ends female longer four males and two females m

every tumour

Male —20-40 mm by o 2 mm  Tail 1s sightly spiral bulbous at tip
Two pairs of pre anal post anal and intermediate papille  two
unequal spicules one with fluted end

Female —60o~70 cm by o 4 mm Head round truncated tail curved
cutrcular striations not so marked as ;n male ovo-viviparous

Egg ~—With strrated shell pointed process at each end (fike oranges
wrapped 1o tissue paper) 30-50 g

Microfilaria —300 u by 8 ¢ sheathless In flud cystcavity lymph
glands surrounding skin very rarely in blood ~ Often 1n healthy
skin 1n vicmity of eyes and i cornea  Two types larger and
smaller Body tapers and ends in sharply pointed recurved tail
T of cephalic cone at of nuclear column

Life story —Development 1n simubum  buffalo gnat ~ Abstracts
mucrofilana from deep layers of skin near nodule  they enter
stomach pierce walls and pass to thoracic muscles where they
develop for 7 days Larva with two candal papille o 45~1 mm
then found in probosais  Srmulium day biting fly 2-6 per cent
naturally infected 1 endemuc areas su Africa x1 per ceat in

Guatemala
C Afnca & damnosum S neaves
S andum
C and S Amenca{ S ochraceum
S moosers

Simuludze —Small black flies 1-8 mm  with blade like preraing month
Charactenistic 1s promnent hump caused by

parts 1 female
lop of seutum of p Antennz 10-11
jounts  In femafe eyes separated closely sct and promuacat
inmale  Wings broad imdescent  Distinct ahulz Found m
€normous b m mn spring and carly
autumn  Breed 1n runmng water Eggs lad in masses larve
Controlled

mnz-3weeks Attachthemselves tostones w eeds etc

by DDT Complete success obtamed 1 Leopoldville and also in
Kenya where larva of S neaves are transported attached to crabs
(Potamon miloticus}  phoretic association
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PATHOLOGY
Pecal ar s=brutansons fheous tumon & 7= of pea to p g8 e
One or several 67 pa 2 of body m wh ¢h lymphat es comveros  aulla
prrlt 2l gmce ebow pubocc ptal e~ and ar etestal paces
Cenuiderat)s pun In S Aretcd sn oce p to-frental and terporal
regons 1 s noation with eye tyrpta™s  Tomours en calp
meavure 6-30 MM ea Iv ern leatsd  Den s was of connective
4 ur morth made of coted up bodirs o £ malrs emhe ! wlinstrora
M2y pive N to neypla mo o Lsually witheut syrptoms, but may
produce ep Irg tifoem attacks
Lymphatic enlarpement of the errotum bvdmeele enlarend testey
an el hartiax s of o reported with micen®lanaz m ko Flep™antia
$ 8 0f scrotur Iess o Jematous than that of #1 taneroft Acuteartbntis
reported with microf lanz in synovial flor 1

Skin rashes —1I ryx pelato 1 rashes (Fn efela de la cods) Commenin
€ America’ xetoderma hizard skin lcheand eruption
e peaslly in Furoprans  skin thickened and wrak'~l  causes
preutiar enlarpement of pinna of ear  Deep wated onchocerca
nodules found vtually but not always

Fye leslont —Micrafilana in cornea and c¢h o 1 (cerre1l microsenpe)
heratiis punctata tygical thetepheba xerome impured
tiston  ultimately complete opa ity {jarnoy) of ¢nney and
Ylindnec U«ualfy Rxsnciated with erys pelatn | ip®ammation
af face nearalpsa And gyrexia The preater (he ¢ stance between
the eyes and location of ajult flany the later will eye lenons
develop

DIAGNOSIS
Biopsy of slun  saline solution centifruge at 37° € demonstration
of microfilana in deposit  also 1n scramngs of skin by Thiersch razor
Blood  moderate eovnoptilia I xGise tumour and cut section to

show adult onchocerca  Intradermal and complement fixation tests
as for W bancrofts

TREATMENT

Lxcision of tumours  denodulization  in early stage said to arrest
E(r:grm of eye or skin symptoms  Intravenous injections of neosti

n as for kala azar have been tned {see p 27) but results incon
cls tve  Helrazan used in Mexico and Guatemala on the whole
with good results the great drawback being the senous character of
some of the mde reactions due to the destruction of microfilan 1n the
ekin  Herxheimer like reactions have been recorded with large doses
although the embryos rapidly disappear from the skin o proof has as
yet been fortheaming upon its eflects on the adult onchocerca which
apparently escape unscathed Amtrypol (suramin) moare suitable than
hetrazan ~ Total dosage 160 mg per kg or 1 gm at weekly intervals
for 10 doses Thought to be lethal to adult worms Combined
treatment—preceded by hetrazan 6 mg per kg daily for 28 days
Antihisiamines and corfisone apphicable for allergic reactions
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DRACONTIASIS—GUINEA WORM
{Dracunculus medsnensss)

Common parasite of man 1n India Persia Arabia Sudan W Afnea
{especially gold Coast) N Rhodesa West Indies Brazl Guana

Common paramte of carmivora m Africa i N Amerrca in fox
racoon and mnk but not in man

ATIOLOGY

Female —Dracunculus medinensis  two feet 1 length  thickness of
kmtting needle (32 5 cm by 1 5-1 7 mm) Lives in connective
tissues * harmless til partnnent Geotropism drawn to
earth—to fingers toes’ scrotum female breasts go per cent
migrate to feet (external malleolus)  Body cyhndncal smooth
white Tip of tail pointed forming blunt hook Head rounded
termmating in  thickened  cephalic shield Single-bulbed
cesophagus ' Worm mostly occupied by double uterus contatning
embryos Double ovary at posterior extremity Secretion from
head glands irntating “blisters skin  Vulva s small tube 1
centre of worm When douched with water contracttan forces
utenne contents forward thickened cuticle gives way and cap
1s blown off  Uterus then extruded bursts and viviparous
embryos are shed into water Worm then dies often becomes
cretified but sinus contaiming dead worm becomes sephic  may
coil round fendons and break

Male —Very scarce has never been found in man but 1n expenmental
dog zr-29cm  equal spicules 490-730 4 Livesin between
muscle layers of gromm ~ Copulates in deeper tissues then dies

Embryo —651-750 pby x T tion of euticle 2!
{Zug slésnde}s t;ly Zo’x‘mded head  bulbous tesophagus Two
glands at root of tail In water does not swmim but cols up
with side to side lashing of tail and tadpole movements of body
In water 6 days 1n mud 2-3 weeks  then swallowed by water
flea Cyclops when coiled up—Cyclops gquadrscorms or allied
species” Jerky mavement of embryo attracts eyclops {like tront
and fly) = Tail penetrates gut wall migrates into body cavity.
feeds on ovary or testes of cyclops 2-3 ecdyses Then tail
absorbed drical p y trilobed  4~6 weeks
development Cyclops then swallowed by man  Cuticle dissolved
by gastric juice larva emerges Development into adult occupres

one year

Jogy —~Limited to certain localities by Species of cyclops
Eplds'::{;]s ogc (well water frequently 1n Indian villages 38 per cent.
cyclops infected) Rhythm of infections one to two months 1
and February 1 Gold Coast (Ghana) Infected

anu
g;:{opg ke :{y bottom of well _ therefore more people nfected in dry

season when wells are partially empty

q
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PATHOLOGY AND CLINICAL SYMPTOMS

Teral g vea worm travels to ==t ard parts of bady 1n tontact
with water  in water carners of India appears en badl \May die
at any £ a~r caose eirmils abecess of brtome caltfed  Appratance
o surface of body preceJed by afleroc sympto=y  feveran)urticana
somiting diarthera (S mmiar eyptama prodreed by anprction o
extracts of werm ) Cellut tix s re<t It of injuty to o rupture of warm
dema srcon lany streptoraceal invasien” acthntic synovit « mide
dymitis ten hinouy coptractione  #ukvioe s of Jarts ememe Cuinea
worms faund at operation in hemal sace ec Lewtecytoss an
early stages of infertion 10 all=pic stacs Carked e nephulia later
may be none

DIAGNOSIS

orms seen ot € 1t ander slon Ingect o4 ef 1o per cent enllargel
Tenders them opaque and visble by N rays Whea calafied easily
drmonstrated  Los nophubia

Intradermal test with extract of drnied werm ives positive wheal
with outrunners

TRIATMENT

Native ¢u tom  make worm Protrude {rom apertere in skin by
douching and then pradually wind out on stick  fequires time and

atience  worm usually ruptures and cellulitis resalts When located
Y N\ rays can be digsected out
Richloride of mercury mrthod —Aspirate 11ster fuid with aytinge
worm injected under skin with 1 3000 t cHlmite of mercury
solution graduaily dies and can be extracted gradually Injection
of g min of 1 1 600 adrenaline frevents allergl sy mytoms

Spectfie - h specafic for D d 1njected
in oly solution 4 gm (01 6 gr) intamusculatly at weekly
intennals Two courves suf{ cent’ Tinely powdered phenothianine
is emulnified with adeps lanxe and clinve ol Fachinjection con
#ists of 10 cc of the emuision (phenothianne 1 gr) at body
heat at some distance abose and below site of the worm—two on
extensor and two on flevor & pect {if i1n leg)  Site of injection
massaged for § rinutes  Sites are anzsthetized by injection
of 3 per cent novutox ({vroume and adrenaline solution) At
least 1 gm (154 gr) of phenothianne injected 1n vicmity of
buried worm After 5-7 days the worm may be extracted by
relling stick method  In massive induration or sinus injection 1y
made directly into area Sinus dnes up and worm massaged out
by pressure ~ No toxic symptoms noted  Penicilin for secondary
nfections

Prophylaxis —Protect;ng wells or dninlung water from pollution by
guinea worms  Adding potash to water or rasing temperature
by portable steam generator kills cyclops In Mysore where
step wells are source of infection 1ntroduction of barbel fish
which feed on cyclo;ps has been effective  Wells also treated every
14 days with perch ( hing powder
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CHAPTER XV
METAZOAL DISEASES
CESTODES (Tapeworms)

Communal segmented worms Head develops independently {ro
%mghryo Segments = strobila musenlature r‘e’he»n gtram ozy heag‘
A p ) hes h male el fertilize
female of adjacent segment former develop first Nutr:
through cuticle  Live for several years P riment abscrbed

1 Pseudophyllidea, with slit Like suckers and grooves (boﬂma)-
“ BROAD TAPEWORM*
latum  Dibotk: oph

Daphyllod lus latus

G —In small of man dog cat bear
walrus seahon fox mongoose mmk pig Sweden Russta other
European countnes Turkestan Japan Madagascar Central
African lakes recently USA (I Michigan)

Atiology —D latum long broad flat tapeworm grey transfucent
may attan 1o metres Coiled 1n small intestime Scolex 3 mm
two shit ke suckers thin neck  3-4 ooo proglottides Gemtahsa
complicated  rosette shape twisting of uterus  Dorsal aspect

mam male el veatral female No segments

passed 1n fzces

Egg —Brown operculated 70 u by 45 g 1o fxces in lazrge numbers
yolk cells tightly packed 7 &

Life history —Egg passed in water  Operculum Dfted chated
‘hooked onchosphere or coracidinm (22-30 p) emerges resembles ball
Swims by ciia diesin 24 hours  Swallowed by freshwater crustacea
{ waterfleas Cyclops strenuus Diaptomus gracilis D oregonensss
USA) hooks tear hole mn intestinal wall (may kill Cyelops)
Outside gut becomes procercord 50-66 g With terminal spherical
appendix with six hooklets (as 1n the;
by second sntermedsary fish  pike perch salmon trout grayling
barbel n Africa pike wall eye burbot n USA  Procercord
pepetrates stomach after 3~4 days n body cavity encysts as
plerocercosd (or sparganum) 6 mm 1n muscular and conpective
tissues then eaten with roe (caviare) or insufficiently cooked fish
and develops 18 5~6 weeks into adult DyphyRobothrsum

Clinical features —Symptoms usually tnfling In small percentage
produces severe anzmia {ol pernicious type) Dmned or alcoholic
extract of worm causes destruiction of e but not proportionally
of hemoglobin  Anaerma caused by absorption of vitammn By by
worm 1n mntestine

Diagrosis ~—Usually éasy by very numerous eggs in fzces

Treatment.—Vionms easily expelled by Filix mas (p 237) tetra

ylene or of asp:
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D winu clamed by Ruo  ars as separate spac es from L. Baikal
Life tuctory s rular  second infermeciary  different species of sal
monidx lzvaret graylng etc

Darkillct ribrrum mansom

Advitin dog  plerocercmd e 522 famwman man dne woll fox, cat,
1sopard tieer Japan China { Afnca, Avsarala Brosh Guana
Resemtle I3 Jafum  G-7om  rinte delicate s ru ture  eng narrower
and dipend  Tleroceremd (Sfa panum s sers) 11 man occasionally
in kidnrys fhiae fer flenral cavity vrethra, subcutaneons tissues

Ocular sparganosis —In Tonqun Japan China worm in othit  pain
tednes  odena of evelrde lacryra tom (Treatment by
tarsorthaghy ) Unier natural eonditioms 1n frox Rana migro-
maculata ¢r snake Ilafhe cimacofhora  probably contracted by
man throuph Chinese practice of applying split frogs 83 poultices
to en7es on hanlds

Life history —Ax sn D latum €55t intermediary  Cyclops lencharty

Stirorrelra mansorcsdes
May sttan lenpth of 1 m ty §mm  Adultinintestineof cat  Life
history prebably ermibar to above  lanal stage  Spargcanum pro-

Iiferusn ~ In man ‘:]ﬂo‘a‘r{ 138 10 larpe numbery in walls of alimentary

canal meesntery kidney lunps heart bram Japan Plonda

Body of cyst contains caleareous corpuscles eanly enucleated but
[FOgnosis grave owing to numbers

OTHIR RARIR TAPTWORMS

Rallietina celebensis I wadacascarensts and 8 guitensis found
varely 1n Siam Botish Cwana Mauntius ] ormosa and 1 cuvador
Numerous coathammer  hoaklets on suckers and rostellum nmlateral
gemtal pores on proglottides  Ripe segments contain egg capsules
Ovoidal eggs possess large hooklets  Usually paras tes of birds and
rats

Inermicapsifer arvscanthidis and ! cubennis  In Kenya Congo and
Cuba Recently shown by Tain to be wdeatical In Central Afnca
normally parasites of hyracoidea and rats  Probably imported by
Afnican rodents to Cuba

2 Cyclophyliidea.—Round suckers  gemital onfice marginal
“PORK TAPEWORM®  Tama sohum
—Co-ext

G with g Unknown In
i and Jewish In upper third small intestine
Typical tap 2-3m ly 8 m) Head globular

quadrangular 1 mm n diameter Rostrum short pigmented
with double tow of hookfets four projecting suckers BMature
Broglomdes 12 mm by 6 mm  each has marginal genital pore
terus median with 7-10 stout diterficula  Termunal segments in
{zces show independent movement and migrate outside apus
Egg —31-56 p round two radially stnated shells contains six hooked
onchosphere
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CHAPTER XV
METAZOAL DISEASES
CESTODES (Tapeworms)

Communal segmented worms Head develops 1ndependently from
embryo Segments = strobila musculature rXeJIleves Is’n—am og' head

Each segment (proglottis) } ys male el fertiize
female of adjacent segment former develop first Nutriment absorbed

throngh cuticle  Live for several years -
1 Pseudophyihdea, with shit like suckers and grooves (bothria}

“ BROAD TAPEWORM *
Diphyliob latum  Dibothrsocephalus latus
G distribution —Fa small of man dog cat bear

walrus sealion fox mongoose mink pig Sweden Russta other
European countries Turkestan Japan Madagascar Central
Aftican lakes recently USA (L Michigan)

Etiology —D latum  long broad flat tapeworm 'y translucent
may attain 10 metres  Coiled 1n small intestine  Scolex 3 mm
two shit like suckers thin neck 34 ooo proglottides Genitalia
complicated  rosette shape twisting of uterus aspect

mam male ventral female No segments
passed 1 {zces

Egg —Brown operculated 7o p by 45 p 1n fzces m large numbers

yolk cells tightly packed

Life history —Egg passed in water Operculum lifted cihated
hooked onchosphere or coracidium (22-30 p) emerges resembles ball
Swims by cilia diesin 24 hours y
( waterfleas Cyclops strenuus Draptomus gracshis D oregonensis
USA)} hooks tear hole 1n intestinal wall (may kill Cyclops)

Qutside gut becomes procercord s50-60 p with temt:mal spherical
d b then d

PP with six hook (as 1z

by second sntermediary fish  pike perch salmon trout grayling

barbel 1n Africa pike wall eye burbot in USA Procercod

penetrates stomach after 3-4 days 1n body cawity encysts as
an muscular and connective

lerocercoid (or sparganum) 6 mm
{xssues then eaten with roe (caviare) or nsufficiently cooked fish

and develops 1n 56 weeks into adult Dsphyllobothrium

Clinleal featores —Symptoms usually tnufing In_small percentage
produces severe anzmia (of pernicious typej Dned or alcotiolic
extract of worm causes destruction of rb e but not proportronally
of ! A of vitamin B,y by
worm 1n intestine

Diagnosis —Usually easy by very numerous eggs i fzces

Treatment —Worms easily etpe}led by Fifix mas (p 237) tetra

hyl or of asp

caused by
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D munus claimed by Russians as scparate species from L Bakal
Life listory simular  sccond intermediary  different species of sal
monide lavaret grayhing etc

DaphyTlobothrsum mansons

Adultin dog  plerocercord or spargamem in man dog wolf fox cat
leopard tiger  Japan China Africa Australia British Guiana
Resembles D lafum  6~1om  more dclicate structute egg narrower
angd elpsod T St m Iy
1n kadneys 1hac fossz plenral cavuty urethra subcutaneous tissues
Ocuhr span;:lnosls —In Tonqmu Japan Chma wormin orbit  pain

cedema  of c¢yelds lacrymation {Treatment by
iarsorrhaph ) Under natura.l condnmns w frog Rana nigro-
maculata of snake Llaphe cf Y
man through Chinese practice of applymg spht (rogs as poultices
to sores on hands
Life tustory —As i D latum  first intermediary Cyclops leuckarts
Sprrometra mansomodes

May attain length of 1 m by smm _ Adultmnintestineof cat  Life

history probably s:mllar to abo\e Larval stage  Sparganum pro

liferum  Inman p n large 1n walls of
capal mesentery ludney luugs hea.rt brain  Japan Flonda
Body of cyst contains y: easily 1 d but

Prognosis frave owing to numbers

OTHER RARER TAPEWORMS
mada and R quitensis found
rarely m Siam  Bntish Gmans Maurntiug Formosa and Ecuador
)\nmemus coalhammer hoaklets on suckers and rostellum umlateral
emital pores on proglattides Ripe segyments contain egg capsuleg
0vmdal eggs possess large hooklets  Usually parasites of birds and

!nenmmpnfrr arvscanthadis and I cubensis  In Kenya Congo and
Cuba Recently shown by Faz to be identical In Central Afnica
normally p of b and rats P ly 1mp by
Afnican todents to Cuba,

2 Cyclophyllidea —Round suckers gemital onifice marginal
“ PORI\ TAPEW ORM ”» Tcma solsum

—Co- P Unknown in
Mahommedan and Jewish w\mtnrs In upper third smallintestine
Typr 2-3 m (& 8 m} Head globular
quadrangulu 1 mm in dameter Rostrum short pigmented
with douvble row af hooklets iour rojecting suckers Mature
Y;og\amdn 12 mm by 6 mm K has marginal genital pore
terus median with 7-10 sfow? d".nhmla Terminal segments in

{zces show 1ndependent movement and migrate outside anus
Egg —31-56 p round two radially stnated shells contains six hooked

onchosphere
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Life history —Mature segments 1n faces pass out and are eats
Pig  Man occasionaily infected (cy?stu:ercosls) Onr_hose};;lel:{
penetrates gut and enters blood  then in muscles loses hooks and
becomes Cystscercus celtulose  Pork infected 18 measly pork

In alimentary canal bladder 1s absorbed by gastue juice  Head

evagimated passes to small tatestine where scolex fixes itself
to gut wall and forms proglottides

Chinical features —Usually no symptoms In debilitated and 1n children
may cause gastro intestinal disturbance possibly anemra

Treatment —See p 237

CYSTICERCOSIS
Accidentalingestion of eggs of T soltwm  man serves as intermediary
host Onchospheres migrate to muscles of tongue neck mibs lungs
liver heart and eye and more especially bram
G d —C: has been reported from nearly
every country including England Most extensive infections m
British soldiers especially from India
Pathology —Cysticercus in brain by p o3
and few plasma cells when dead and degenerated acts as imitant
focal necrosis around cyst Then becomes calafied commencing1n
scolex  cyst capsule unaffected Process may occupy three years
or longer
Climeal features —O it d with
of T sohum Jacksoman epileptic fits wath cerebral cysticercosis
cyanosis biting of tongue 1ncontinence sometimes fatal may
suggest cerebral tumour Mental degeneration loss of memory
and higher senses
In muscles cysticerci cause no general reaction gradual develop~
ment of small 2t HETS
toxemia and pyrexta Often cy: d d dentall:
by X ray
Diagnosis —Palpable cysts 1n tissues size of pea and even larger
up to pigeons egg  Excise and cut section to show structure of
cy! 3t L with central milk spot
Nodules usually appear i crops sometimes difficult to find
X ray examnation no use unless cysts are calcified Then eclongated
shadows  fully calafied cyst has charactenstic appearance
Eosinophiha not marked 1no ad to dragnosis Complement
fixation tests inconclusive
Preapitin test with antigen from Cysticercus cellulose sometimes
employed Intradermal Cason: test {p 240} positive mm 50 per cent

No constant change m CS F excess of lymphocy
and eosinophiles colloidal benzown reaction sometimes posttive
T 1 L of cysticercy m bran by

Rarel
y
radio; hy and removal Intr i of
tartrag:: gsg,less Lumnal and bromudes helpful in controlling fits
If T solsum s present in intestine Folsx mas 18 indicat
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p — of of T soltum into stomach

suggested probably from eating sausages made from pigs intestines
or food contammated by pig excreta Control of sausage meat
indicated Faxces disposal TIly control eggs catned by fhes
from snfected faces

* BEEF TAPEWORM ' Tenia saginata

Geographical distribution —World wide  wherever beef iy eaten
especially 1n Abyssuma  multiple infections common  Worm
found coiled up 1n small intestine

Ktiology ~T  saginata ciffers from T solsum in several points
especially absence of rostellum and hooks Semn tramsparent
4-~101n 2 000 segments sometimes  scolex pear shaped 1-2 mm
pigmented with four lateral suckers and sucker like organ at apex
Genital pore marginal at hinder end of proglottis alternating
between nght and left margins  z0-35 lateral branches on each
side of uterus

Egg —30-~40 i by 20-30 ¢ indistingmishable from those of T solium

Life history —Gravid proglottides 1n frces  creep into grass and
disintegrate  Eggs eaten by ox Onchospheres set free pass
1nto small intestine bore through wall and are carried to muscles
especially pterygords diaphragm tongue

Cysticerdd —7 59 mm by § 5 mm  lve 8 months 1n ox measly
beef eaten by man bladder digested liberated scolex passes
to small intestine and affixes itself by suckers to gut wall

Clinieal features —May occasionally cause abdominal pamn and some
anzmia.

Treatment of tapeworm Infections —

Filix mas —Prelinunary starvation two days  tea toast flmds o
glucose D Extract of fihx mas 45-go tun (2 8-56 ¢c}
gelatin capsules  For adult man r26min  for female go mun
No Breakfast—cup of teaat yam

8am 2capsulesof 1smin Filiy mas
830am repeat
g9am I at
Complete qmet  sips of water pe
g30am O] fercbinth zo min (o 124
¢ ¢) emulsified with gum

acacia

1o30am Sodi sulph $oz (147¢¢)
Directly purging commences give hot water enema of 1} pints
asnns W B worm and g hea All stools
stramed and examined for head N B —If head 15 not found
useless to give further course of treatment till segments agamn
appear 1n stools

Atsbrin (mepacnine) lethal to tapeworms 1 dotes of 091

dislodges head o) worm  Best ginen 1n combipation with Fg;;?x
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mddle of the proglottis The number of testes 1s 21-2
they Lie behind the posterior end The uterus has no Igat:x.fl
branches  The length of the mature worm 15 1 4~3 4 mm 1
E grantulosus 1t 15 5-8 mm

Clinical features —Dogs nfected by eating offal especially of shei
Man by close with dog % p }\)'a T cord e&
site of cyst toxznma pyrexia urhicaria  In bram  cerebral
tumour In hver spleen pent 1 \!
growths In lung compression flud in plenral cavity In
kidney bles hydroneph Local ‘symp m long
bones heart orbital cavity

Cyst wall outer ch nner 1 with lar fibres

calcareous bodies and glycogen Bladder watery flud sp g
1007 albumin and protem allied to casemn Intracystic toxin
hydatid flud 1o ab cavity prod phyk reactton
and shock

Diagnosis —Cystic sweling giving  hydatid thnll on puncture
yielding hooks and scoleces  Precipitin reaction  equal parts of
hydatild find and serum 1n inenbator  precpitate forms
C 3! fixation (W gt antigen (o 4cc)
from scoleces macerated with alcohol

Intradermal test {Casom) hydatid fluid of sheep or man mjected

mtradermally react:on in 1o minutes large wheal surrounded
by erythema  Secondary reaction 8 hours later

Treatment —Surgical In man cysts tend to die and become calafied
Rarely suppurate

Cenurus cerebralis —Larval form of Tenia multiceps of sheep adult
in intestine of dog rare in man Causes symptoms of cerebral
tamour C glomeratus mormally 1n gerbille  found in abscess
of chest wall 1n Nigena




LIST OI' DRUGS 241

A LIST OF DRUGS EMPLOYED IN THE
TREATMENT OF TROPICAL DISEASES

Acidum ascorbicum  Vamin C Ceritamic And  Redoxon Proscabin
Enolic form of 3 kefo-1 gulofuranolacions
Scurvy wound healing
Oral tab aesds ascorbics s0 mg (o 7 gr ) three times daily
In acute cases intravenous

Acranil  Hydrocklorsde of acridine
Glardiasis (Lambhas\s) Balantidiasts
Oral tab o §gm (7 7gr) Three tablets daily for five days
No toxic effects
Alepol. Sodium hydnocarpate or sodvum gymocardale
Leprosy

or 1-10¢c of X or2% solution,
Anabin, Awrchi-dismuth-odide
Allaloid of kurchi 15 conesstne
Amaebiasis
Oral tab o 25~0 65 gm. (37~10 gT )
Aneuﬂl;l. Aweursna Hydrocklorscum B P Thiamine Hydrochlorde 1ta
mn
304 Amnoz s) methyl 5 B hy 1 I
chlorde Ilydrochlomk
Benben Burns ‘zncose Uleers
Oral tab 3 mg Injection 25 mg {0 37 gr)mzxcc Store protected
from hight

Anthical
Zinc oxsde and anthisan
Lotion for sunburn and 1nsect stings
An!hloma].lue Lithyum antsmony thiomalate
L wgunale L Filariasis
(w baner: &

ofts)
Intramuscular ‘o 5-4 cc. {1 cc. = 10 mg Sb)
T0-20 injections z-3 per week,

{ &
2 a-dikydroxy 5§ -dichloro-dsphenyl methane
Tamasis  Tena saginata
Onl tab o 5gm per7 25kg {nonedoseatioam
é!;_ df:“ m g {975 gr) in three equal amounts at wtervals of

Anthisan.

Antibustaod for a!(!:rg\c ; in filanasis and e
Al witgfo“;d. £7) mncreasing to x gm (13 4 g7 ) daily in divrded
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1ngutnale

Antimonli et Potassi Tartras BP  Tastar Emetsc
Yaws L b
Rel Fevers Lepra

K::la azar, Oriental sare E:
3 %

T
I {eac(mns S&hlst!osonuasxs
ntravenous in solution in distilled water
Alternate days—up to total of 2 5 gm (38 ;’g??’ 12 Em (04618 g7)

Antl

1 a d T
Soluble 1n water-—30%, a (TWS.B) (Fredicla)
Schuistosomiasis (S mansoms) 1n Braz
Iatramuscular injection 0 § gm  Total 32 gm for 13 days 23-42 mg

per kg
Intravenous o 7-2 3 gra total {zo 835 gr )

Antimosan. Von Heyden 661
Polasssum antimonyl pyrocateckol sulphonate {2 9
fassum anttians 2y p) Contains £z 5% antimony
Kala azar and other forms of Leishmamasis
Intravenous or intramuscular 6 z g {3 gr) twice weekly

Iohexyl @ phenslelycoll

Antrenyl (Ciba)
2 dieth

Antispasmodic for relief of gastrorlmestmal pawms
Oral tab 5-10 mg (0 07-0 15 gr) four times daily

Antrycide chioride
4-amno 6 (2 amino & ip 4 amno)
chloride
Trypanosomuass of cattle and man
Injection single dase of 1 mg per kg for Trypanosoma congolense
T shodessiense T bruces T evanst T equsperdum and T equinum

dine X 1 -dvmetho

Antrypol BP  Suramtn Bayer 205 Germamn Fourneau 309 Moranyl
Naganol Naphuride
Usea of acd dimeta aminobenzoyl meta aminoethyl ben oyl I-naphthyl-
amino 4 6 8 trisulphonate of soda
Ty {T b and T
Intravenous or rarely intramuscular z-3 gm (1§
mn eaxly stages of trypanosomasts

hod

o
446z gr})  Active

Aralis (Winthrop)
"ablets 75 mg of Aralen hate) and 250 mg
of Milibis {bismuth glycolylarsaniate]
“The quantities an(ai chosen to give a bz!anc{ed therapeutic action ln both
an ol

L 1 i b

extra
Dose  Tab 6 dady for 7 days
Prophylactic 3 tablets daily on 2 days a week

Areca BP C. Belel Nut
Dried ripe seeds of Areca catechu
Temasis
Oral powder or emulsion 1-4 gm (15-60 g7 )  Effective in combination
with oleoresin of aspidium
Given asenema I 20

Contains not less than 25% of arecolsme
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Arsenamide  Sodium Thacefamde
P-ptis-carboxy methyl mm!apla) arseno Bmmmdl
Tilanass—-W dancrofts and 1t bancrofly var pacifica
Intravenous or intramuscular injccﬂon in 2 / solution t mg per
dally for 1§ days Average daily dose o5 gm (77 gr}) To!al
7 58m (185¢gr)

Arsthinol (Balarsen) sTB
N 2-acetylamino.q methylol eyclo {ethylens dymercaploarseno) phenol
Ameblasis Yaws
Oral tab tomg (u 15 gt ) daily for 5 days

Ascablol. Bmm-an Proscabin
Bensyl benoat
Seabies l‘odxculos\s (P capatis and P pubss)
Lacal application

Auremetine
Combation of peniodides of emetsne and auramine containng 284
emetine 16  auramine and $6 / iodine
Ameblasxs in chronic stage
Oral in emplets (enleriemated tablets) or shpules o 12-02 gm.
(x8-3gr) Total4 gm. (61 7 ¢1)

Anmm) cin, Cklovtdmcy:luu

Undulant 1ev=xs Typbus Q (ever Lymphogranuloma venereum
b3 Co('dd.l 5

Psittacosis Amoebiasis Yaws IYCOs1S

60 mg per kg in capsules of 250 mg (3 7 g } four times daly for 5 days
Important that each capsule shoul be taken wath a cup of mlk or
water  Intravenous of intramuscular 3 mg per kg

Avomine. \/
8-ckloro theophyllinate of bromethasine
Nausea Travel Sickness Cholera,
Oral tab Zymg o 37 g7 )

Azacrin, Amino-azs-acridine

2 methoxy Gchloro 9 (§ diethyl omino 2-pentyl)l-amino 3-asa acridine
hydrochlonde

Malarda Grardiasis
Oral tab 0 4 gm, {6 2 gr) for § days.
BI15
(2 Hydrozy s-arsomophenyl methane )
(A’m;zbn.sg and Amabic Hepn}hls rlod .
Tal 15-65 gm (231 ¥ 003 gY ovcrape of 10 30 days.
Recommended dosage 2 €m (30 8 gt ) 3
Bacltracin,
Antibiotic from stramns of Bacsllus sublilis
Amerbasis,
Oral, tab 860600 units for 1o days Intramuscular, 50 000 units for
7¢ays lutravenous contra indicated. Bacttracin s nephrotoxic,
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Bal (Di prol)  British Antsl b
Intubits metal contatmng compounds )
A 1

P 100 mg I 1
{r § gr} at 4 hourly intervals 2nd ard an
5th and 6th days !go mg daly g 04 4th day3 100 mg 4en
Berberine sulphate  (India only) Orssol
Onental sore
Subeutaneous injection or as omntment o 060 3 g {0 9~4 6 &r)

Betanaphthol B P
Benaphtkal
Ancylostormasis Ascariasis Tzntasis
Oral 0 2-0 65 gm (39 9 pr)

Bismosol.
30% solution of sodsum by % o3
prperazine) wn glucose solutson
Syphihs Yaws
Intramuscular o1 cc
Bismuth oxychloride
IS:’aws (
upus erythematosus {in 10% owtment!
Oral 0 6~2gm (g 2—508gr/; )

Bromoguamdine
Amnalogue of paludring sn which a bromsde atom replaces chlorsne
Possesses antimalanal properties corre. ponding to those of paludrine

Camoform  Brallylamwcol, SN 677r PA.A o1
6 6 dullyla a bis (diethylamano) 4 4 bs o eresol
Allied to camoqune
Amgebrasis
Oral tab 2z gm (30 8 r) daily for x0~14 days
Camogquine Amodiaqusne SN o751 Flaroquine Miaquin CAM AQ.
7 chloro 4(3 diethyl amsnomethyl 4 hydroxyanshino) quinoling
Malana Giardiasis
Oral, tab o z gm (3 gr } of base as dthydrochlonde

Adults o 6 gm (92 gr) chidreno 4 gm (6 1 gr
{Each 261 mg tablet of camoquine contains 200 mp of base §

Carbarsopeum B P 7/
Ambarson Leucarsone Amabepin
4 carbammophenylarsomc acid
Yaws C{:mmc amabasis N " Jnton 2 gm {39 8 g

or by re 1n sol
Or(?xssﬁve; :ﬁs E{a‘; (csx? y/) sodmxyn b?oz“ft‘mnate solution as retentior
enemsa

Carbonei Tetrachloridum BP  Tetracklormethane Tetraform CCL,
Effoctive anthelmiatic for Ascans Ancylostoma and Tapeworms
Now largely replaced by Tetrachlorethylene
Oral 1 gelatin capsules 3 ¢c (48 6 min ) maximum dosage
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Chaulmoogra ofl
Ol expressed from seeds of Hydnocarpus kurms
TOS:
ot

or b3-s¢cc

Chenopodlum oll 04 of American 1} ormseed

Qi distilled wilh ste om fresh owering and frusting  plants
of G B i S

of ascanodole
Ascanasis Ancylostomiass Lara mgrans
Oral in capsules or 1n mmxture o 2-1 ¢.C.

Chinlofon BP  Quwnoryl Yatren Amayodin Dysentulin,
Sodsum 7 10d0-8 ky droty-quinoline § Sulphonate
Amabiais Bac:ll;ry Dysentery
Oral, tab o o6~0 § gm (0 9-7 1 &) Retention enemata 2§-3 4 solu
non !~sgm (x5 4-77 1 gr)

Chloromycetin  Chloramphenicol B P Add
i\)nu)bmhc on/:ln:l!ymla(cd lmm mww Now
€

Typhus fevers especially Nite typhus i Ty'pbold Bartonlloss
% hooping cough Gonorheea.

gm (15 4-77 1 gr ) dail
Ocal, capules 750,005 four Omes dasdy for § days May produce pry
an

cnkmmvmm palmuate suspensson (PD° & 00) nmerless denvative
for treatment of infants and children

Chloroquine  Aralen Resochin Aulochlor (1C1)

7-chloro 4(4 diethyl amino 1 methyl bu:yl nmma) quinoline diphosphate

Malana (powerful tic
Guardias:  Hymemoleprs namx Tru)un: lmluum

Oral Suppressive for malaria 0 3 gm  weekly Injection :mpoldes
of 5 c.c (equivalent m 40 mg (06 gr) of base per c.c ) Cu.muve
First dav 3doses of 0 3 gm fallowed by one dose of 0 3 gm_dal;
for 3 days” Dosage 1 ferms of base  Side effects. pruntis of ‘hands
bleaching of hau

Cinchona BP C. Cinchona Febrifuge
Contains mixed cinchona alkaloids in varying proportions

Malana
Oral tab 0 06-0 6 gm (0 99 2 gr ) two or three times datly
Used as 2 substitute for qumne

Campound 6257 (Ciba) India
Cond froduct of sulf and formal

olera
Oral 6 gm {925 gr) Total dosage 28 g (432 gr) recommended
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w

Conteb Thsacel Th
{4 Sensald
)
Lepros:

>4
Oral  Powder 12
Maximum 400 mg S(;n% g(,l )8 gltoasemg (37 g)
Course of 1 year

Cortisone ofntment
oot} Allergic due to fungus infe of feet (athlets s
Crystal Violet BP
Gentian vsolet Methyl ¥, " o N

8::“ ‘abiscdox‘lgonr!:h(iasu Hymenolepss nana °
771 gr) tds f yurs
kg 10-20 zfays for clonomﬁmw—-tgrta( xd:{gsn:ox('xga (23} 18 ms per
Dapsonum BP C.Supp D DS Avlosuiphon D.ADP.S
4 & Diamino diphenyl sulphone

Leprosy D
Oral, tab 100 mg (1 5 gr) twice weekly

Daraprim  Pyrimethamine Malocsde
5 {p chlorophenyl) 2 4 dsamno 6 cihylpyrimsdine
gxaallana especially (benlgn tertian,
10-20 mg (0 15— or more dal
ot 5-3 gr) ly s mg (o7 gr) daly

DBP Dibutyhsphihalats BPC :
Insect repellent and more effective than D M P against trombidid mites
Impregnation of clothiog 1 oz to set of clothwng (= 30 e.c ) 4

Dissone, Promande Sulphosome sodsum
Denvative of Dapsone.
4 4 Diamino diphenyl sulphone disodvum formaldehyde sulphosylate
Leprosy Tuberculosis
Oral tab Maximum dose 100mg {r § gr) daly for 2 weeks
Iatravenous i severe cases

Dibistin (Ciba)
Sugar coated tablets contasming 0 05 gm (o7 gr) antustin and 0-035 gm.
(0 37 gr) pyridentamine
A cream s also made for focal application.
Has a double antihistamine efiect in seasonal allergic conditions solar
dermattis prunitic dermatitis hay fever etc

Dicophanum BP Add DDT
T 1t tinchklorox 2 di-p chiorophenylethane
Chronic p arises from 1 of dust or through
the skun. Canses loss of appetite muscular weakness and fine tremors

Insectrcade and larvicide flective against head and body lice and
typhns epidemics have been aborted by blowng puxture of 2-10%
dicophane and tale between skin and clatbung as dust or as oily spray
for mosquito control  Residual sprays of walls mith g;, solution ia
10 tc. per aq yard effective for 4 montl For quick

Paradin ol
knock dewn  pyrethrum 1s added to dicophane spray solutions
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Di jodohydroxyquinoline B P
Diod Dibak s

Compound of qusmoxyl with 63-9% todine

Chronic amarbrast

O e 256 3 gm (37-4 6 gr) s-10 daly for eradication of
E" Mestolytsea cysts

Diphenan BP  Bulolan Oxylan
$-benryIphenyl carbamate
Oxvuriasis
Oral o § gm {7 7 gr) three imes daily

Diphetarsone Bémarsal
Intestinal with Aiphosphat

i o £ : 'ti:n al:

as given satisfactory results 1 malana

Oral t3b Bemarsal 2 gm (30 B BY) with chloroquine 0 3 gm {4 6 gr
for 20 days

Dithranol B.P  Anthrahin Cignohs Derobsn
1 8-dikydrozyantkranol
Onental Sore, Ringworm skin affections
As an omntment © 25-3/

D.M.P Dimethylphthalas BP C.
Repellent for wsects mosquitoes tick fleas and especially Trombucuk
akamysh; and other mite vectors of scrub typhus
Clothing impregnated but should not be used on artificial sulks
DM P cream contamning 35/ D IM P repellent

Emetine and Bismuth Jodide B.P EBI
Bismuth sodide of emene
Amcebiasis
Oral, o-02-0 12 gm (0 3-1 8 gr) Total 1 5~2 gm (23 1-30 8 gr)
In gelaun capsules {slpules) emplets entenc coated tablets no
recommended

Emetine Hydrochloride D P

Esmdine 15 alkalowd of specacuanka

Amablasis Liver Abscess Ornental Sore Clonarchiasi, Paragonimiasts

Injection deep subcutaneous or latramuscular

©0-06 g (1 gr? usually 1 daily doses

Tetal 6-12 gr {0 38077 gm )}  Powerful effect in acute Amable Dysen
tery and in Ameebic Hepatitis

Entacyl (B DY)
Piperasine adipate
Ascany lumbricosdes Trschuns frichiura  Oxyurss vermucwlaniy (threa

worm
Oral tab 300 mg {4 6 gr) 2 tab three times dally One tablet fo
cach year of Life Children over six same dose 88 adults  For oxyun

continue for 7 da
1n syrup form 18 A aren v
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v

G Th ™

(4 acetyl bensaldehvde ;

i

owder 32 smg {18 t

Mo oo mgs(ﬁ ;glr) gritoasomg [37gr)

Courst of 1 year
Cortisone ointment

Sefl:;r{’hea Allergic reactions due o fungus mfections of foet (ath
Crystal Violet B P

Gentian violet Meihyl Line Hi P Iine hydrocklo

Oxyunasis clonorchiasss Hymenolepss nang N
Oral tab o5 gm (77 1 gf) tds for 7 days f yurs
kg ro-20 days for (Zlonorc)nasns—totaf 14 :ﬁmox(-xgx‘ gr) 18 oy

Dapsonum BP C. Supp DD S Avlosulphon D.A D P.S
4 4 Diatmno diphenyl sulphone
Leprosy M: D 1
Oral tab 200 mg {1 5 g7 ) twice weekly

Damaprim. Pyrimethamine Malocide
8 (p chlorophenyl)a  4-diamsno-6 ethylpyrimdsne
Malaria especially bemgn tertian
Oral Io-20 mg (0 15~3 gr) or more daly s mg (o7 gr} &
suppressant

DBY D A BPC B L
Insect repellent and more effective than D M P agamst trombicdid mat
Impregnation of clothing x 0z to set of clothing (= 30 c ¢}

Diasone Promanide Sulphozone sodsum
TDenvative of Daprone
4 4 Diamino dsphenyl sulphone disodiwm formaldehvde sulphozylate
Leprosy Tuberculons
Qral tab Maximum dose rcomg (r § gr) daly for 2 weeks
Intravenous in severe cases

Diblstin {Ciba)
Su(gur coated fablets contavming © 05 gm (a7 gr) anbstin and o 025 &
0 37 gr) Dyribensamine

A cream 1s also made for Jocal apphcahion
Has a double antihistamne effect in seasonal allerfic condtions sol

dermatitis pruntic dermatitis hay fever etc
Dicophanum B P Add DDT
X T X frschl 2dip

Chronc anses from it of dust or at throug
theskin  Causes loss of appetite muscular weakpess and fipe tremor
Insectisde and Iarviede flective agamnst head and body hice 23
typhus epidemics have been aborted by blowing muxture of 2-107
dicophane and tale between skin and clothing as dust of as oily spr
for mosquito control. Residual sprays of walls with 8%, sofuon 1
?a:aﬁn ol %0 cc, per sq yard effective for 4 months For qure
knock down pyretg;um 15 added to dicophane spray solutions
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Dl fedohydroxyquinoline B P
Diodoguin Dikaloquin Sarorquin T'mbequin
Compound of quinoxsl with 639/ sodine
Chrome |mn'-blul
tab 02503 gm {3 7-4 6 £r) 1 10 daily for eradication of
£ huxolymn cysis

Diphenan B P Bulolan Orylan.
£ bensyIphemy] carbamate
Oxyunasis
Oral o 5 gm. (7 7 gr) three times daily
Diphetarsone Dimarsal
Iotestinal amerbla is and when bined with
bas pven satisfactory results in malaria
Ol"ll tal dnemmal.: gm {30 8 gr ) with chloroquine o 3 gm. (¢ 6 g7)
or 10 da:

Dithranol B Anthralin Cignolin Derobin
1 8-dihydroryanthranol
Onental Sorc Ringworm skin affections
As an omtment o 23-3;

DMP Dimethylphthalas BP C
Repellent for insects mosquitoes tick fleas and espedzuy Trombicula
akamushs and other mite vectors af scrub typhu:

Gath!ng impregnated but should not be used en uuﬂcl:d silks
DM cream containing 35/ D IMP repelient

Emetine and Blsmuth Todide BT EB1

Busmuth sodide of emetine

Amebiasis

Oral o-02-0 12 18 gr) Total 1 3-1 gm (23 1-30 8 gr)
In gelatin cgps\dcs sllpults] emplets  enteric coated tablets not

recommende:

Emetine Hydrochloride B P
Emetine 15 alkalod of specacuanha
Amebiasis Liver Absecss Qriental Sore Clonmhiasb Paragonmiasis
ln]ecuon deep subcutaneous or inLrnmusc
€m (1 gr usua!lv o dmy
Toe & (o gm)  Powerful effect m acute Amabic Dysen
tery and in m:zblc Hcpat N

Entacyl (BDH)
Piperassne adipate
Ascans lumbrscordes Trichurss trichsura  Oxyuns termacularss (thread
worm
Oral tab 300 mg {4 6 gr) 2 tab three times dally One tablet for
each year of Jife Children over six same dose as adults Tor oxyuris

continue for 7 das
Ia syrup form for children '
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Entamide R.D 3803
D 4 hydroxy N

Ameebiasis
Oral tab 1z mg per kg for 10 days

Entemvlnform {Ciba)
fine with
Infantile summer diartheea colitts and Ameebic Dysent ery
Orfaolr ;::ps:lynf 075 to 1 gm (11 5-15 4 gr ) 1o divided doscs ofo 25 gm

Erythromycin  Iotycsn Erythroesn Erythromyern slearale
Antbsotic from Streptomyces erythreus

Ameebiasis Toxoplasmosts
Oral capsules osage 300 mg four tumes dally

Etharsanol,
Sodsum 4 B hydroxyethylamnophenylarsonate
Trypanosommasis (I gambsense}
Intravenous 2 gm (30 gr)

Ethyl Esters of Hydnocarpus Ol BP  Antsleprol Ghaulmestrol Moogrol
A msture o/ the ethyl esters of the unsaturated fatty acsds (chiefly chaut

micogric and Kydnocarpsc acsds) of hydnocarpus osl

Leprosy

1 sub orl 2-s5cc (32 4min orx 353)

Folic ncld< Pteroylglutame acsd
producl L cz.m lactar of iver and yeast

Tro alm:al sprue Rattions Tro Tmpxcal Macmcyuc Anamia
tab 5-30 mg (0 070 4
Foluste = mm t for parenteral admumstration 15 mg per ¢ c. used
in conjunction with liver extract for Pernicious Anzmia

Fourneau 710
Plasmocsde Rhodoquane
6 methoxy k
Malana.
Oral tab o 02-0 o4 gm (o 3-6 6 gr} for 7 days

Fumagiliin = Fumdd
ssolated from A
Ammbic Dysentery Acnve on cu!tures ol E hstolytiea t 10 milkion
nt:

aining It (015 gr] Dose {s 3060 mg
(o 46—0 9 gr) deuly in d.\vnded doses ior 10 days
G Bensene by Lsndane Lorezane
hee and ticks

Application for mits achve aganst mosquitoes flies
lJpon contains gamma benzene Hel gr 1 {006 gm) emulsifying
wax gf 35 (226 gm} Xylene of commerce mun. 44 {879 gom.)
lavender oif, min 10 {0 6 gm.) waterad.fl oz 2 (60 cc.)

Rub mto hair and roots Do fiot wash head for one day

Benzepe hexachlonde omntment }%  Active and rapid cure for scabies
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Glavcarubin.  (Merck Sharp and Dohme )
Derived from Symaruba glavea
armeinsla by drory butyrs. esd combined ik Aesabydronylactone
Amertia 1
Oral tab 1 mg per kg for 10 days

Guanlmvein,
Asxture of
Sulphaguansdine 3 g (46 2 gr ) per ﬁuu ounze 1 mpmdmg .gnu
AdLapf o1 asTes) ajm!dm!nav\dxu
lhm“ar} dvrent ries
e, on  Oral Two tablexpoonfuly every four h tuidren one

table<poontul every three hours
Hetrazan (84¢) Bamncde Notitne Dudhylcarbamanne BPC  Supp
Diarthslearbamazine Citras Acsdus
1-dicthylearbamyl 4 methyl peranne hydrocklonde and Aetrazan and
hydrogen-ctrate (Banocide)
Filanasis (8 bancrofty 1t banm[n var panfica W malay) Lea loa
olrulug perstany Larva
mun'am St scarss fumbrecondts Tmplcal Eosnopbilia
Oral tab o 5-2 mx per kg three times dady  soo~yoo mg (1 $-4 6gr)
for mverage adul!
Hexamine B P C.  Aminoform
Hexamethylene tetramine
Unnary infections {Mact mh) Chotecystitis
0'6-2 gm (9 2-30 B gr)
Hexylresorcinol BT C. Caprokol
1 3dihydrosy 4 Aexylbenzens
Ascarss lumbricordes Ancylostoma duodenale Trichutss trichiura
Oral cachets ot pills o-2 gm {3 gr) 3 daily
Also 1 2 000 solution rectal enema for oxyuriasts

Holarrhena BP  Kuwrchs Coorchs
Contawns the alkalords conessime holarrherane Aurchicine and kurchine
Amabiasis
Oral, 0-25-0-6 gm (3-7-9-2 gr} Preparation used in India
Hydnocarpus 0il B P
Fatty al cbtained by cold expression from sceds of Hydnocarpus
wightians

Injection™ i b or 2-5cc (32 4min—
1 153)
llydrommblmldlne isethionate
3 hydroxy 4 4 & (B

hala azar particularly antimony resistant cases Dlastomycosls, Candida
attvcans Infections "and other systomic fungal infections Pallative

for mveloma
lnmv:nnus 3 7 kg Adult dose 250 mg in 10 c.c water

~3
injected sk lowly dufy ot on alternate days
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Injectio Bismuth BP  Busglucol Bismostab
zo% W/V precsprlated bismuth, o 5% VIV cresol sn ssofomse destross

Yaws S hilis

Injecnon or deep o 5-1cc (8 1-16 2mun}
Jectl {: \il BPC. Bssantol Bismosan

10% :uspmuan of bismuth salicylate sn neutral vegetable ost

Yaws Syphilx

Oral tab o6—1gm (92—3085:')

Injection dee; b zc¢e mi:
60-~200 mg fx €.C. == 0 OS5I Bx) n 9~3 mun (32 4 min}
I acld hydrassde Nicelal Nyds IN. ter

‘national Symbol) ' drand INH - (In

Denvative of 150 mcohmc and

Leprosy Tuberculos
In combination thh dapsone
Oral tab 6-8 mg per kg Tab and capsules 5o mg {o 77 gr)

Kaolin Leve BP  Light kaolis Bolus alda, China clay

Cholera (308 ™ ( .
118100 200 g (3 400 cc (15 5 0z) of water

Mul K:Feal;m et ij:hxm Lls;ht kaolin 30 gr (2 gzn) sody bicarb

10 m;ct chloroformt et morphine xo min (06 cc)

gr
water to oz (xs ce

Kiknth's Sdt 386B
Arseno stibio compound of the salvarsan type

Bartonellosis
Intravenous © 2 gm {3 gr)

Kousso Cusso
Drsed female flowers of Brayera anthelmntsca  Kusoloxin achve prinaple
Temasls T saginata in Abyssinia
Oral powder I-4 gm (15-60 gr) in divided doses at half hour intervals
Total dosage 8 gm. (123 4 gr) followed by purgative Effective 1f
freshly prepared

Lacquin {Cow and Gate Ltd)
Mulk powder contasming quimne cthyl carbonate 2} gr (o 16 gm} to dea
spoonful

Malana
‘Tasteless and suitable for children

Magnamycin Carbomycsn
Antibiotic derived from Streplomyces halsteds
action 4% vifro
Ameebrasis Toxoplasmosis
ral, capsules 1-2 gm (15 4-30 8 gr) Qady for 6-10 days
Dom therapeutica 40-50 mg per k;

Possesses amcebrcidal
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fate Fern BT Filix Mas
Fthey extact of dned Phusome and leaf bases of Dyoptens filix mas
contasmag 25 7 W |3 fhaw
Cestodiatis. Tama Sagimata T solsum and Diphyllobothrium latum
Oral liquid 3-s s c ¢ (48 6 minc~1 4 3) 171 syrup or in grlatin c:lpsules
cach containing 15 min. followed by saline apenient.

fandellc Acld B C.
a hydrory phemylacetsc acsd phenylghyeo i« annd
Urinary infections esprcially Bact eols
Oral, in syTup 2-4 gm {30-60 £T)
felsrsen oxlde/DAL, Melarsen B Arsodal (France and Portugal}
(2 qdiaminot 3§ Inanayl G-aminophenyl arsenomy  B-dihiopro-
a
A trivalent arsenical compound
’l'.i T y for cases due to T gambiense and
h

sodessense
Intravenous 1 8-3 6 mg per kg Adult dose 2 §—35 cc. (40 § mins.—-
1 ” xl of 3 6, in propylene ﬂycol daily for 3-4 days.
similar course one week

\{elarsen sodlum

Mmmdlum walt of plz 4d 188 16) 1
arsome

A pmuval:nt arsenical compound

due to T g p y for late relapsing

tryparsamide resistant cases

Tntravenous 1 res hly repared 10 so!udan

Adulu T gm {154 adolescents F Children under

57

o4gm (61 gr) -xz in]tcuom ll mlerv:us o days
Mepacrine Hydrochloride BP  Atebrin Quinacrine
2-¢hloro §(w-ducthyL P } 7 meth dine dihydro

chlorsde

Mulma esptcul!y P falaiparum Oriental Sore Glardiasis Cestodiasis
T saginata T solium D' latum Lupus erythematosus
Oral tab o0 os-1 gm (7 7-1§ 4 gr) maximum loading dose ©3 gm.
{4 6 1) maximum dmly dose for tapeworm @ g gm (13 8 gr)

Mepacrine Methane Sulphonate BP  Atebrsn musonate
Dimethanesulphonate of mepacrins
Malana espechlly I falcsparum Guardiasis

o xzand o 36 gm

Doscsvax)’!romons too 1 gm (0 7-1 54 &)

Mesulphen BP C. Bfutsgal Sudermo (contasns 25% of sulphur)
2 6 dimelhylthsanthrene

Scabies Tungous infections of feet
Local application of standard solution
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Milibls Wiz Wintadon Bismuth glycolylarssnalate
Bismuth derviatioe of oxy para N g
Pl s;tyu b “/m :y para N glycolyl arsamlate  Contany 13 01%,
Chronte Amebic Dysentery
Oral tab o25gm (37 gr) three tumes daily 4-16 days

Miracil D Leucanthone byd.rochlonde BPC Nslodm
Hydmchlondt of 1 methyl 4 beta dseihyl- L
e pecrally S A b
0‘?} “3\3 50({7 m% ‘(;1 ;7! a(t stwelve t)mzu wntervals up ta 14 days.
s lose for adult 1 155 4 K
Blood concentration should%n e 300 xi"l g: 7mg per ke)

Mycil (BDH)
Myeil omntment dustine powder contasns fungicide chlorophenesin
Myesl pessnnn contasn chiorophenesin and D M 238 (hydrozy dichlore
diphenyl methane)
Fungscrdal preparation
Tungous infection of feet Tinea cirommata T crurss T ungusum

Mycostatin = Nystahin

Coccldxoxdomu c0StS
Has been shown to be fungistatic to cultures of Cocesdiordes smmilss

named fi

Myocrisin Sodvum aurothiomalate
ers L [¢ s
Injection deep subcutaneous or intramuscolar
o&iut-u 05 gm. (0 15-0 7 gr ) continued with o 1 gm {1 5 gr} at weekly

Neoarsphenamine B.P
Neosalvarsan Novarsenobenzol
Sodwum 3 3 damno 4 4 b N methylene sulph
axylal .
Japsing Fevers (S recurrentis S dultom)
Rat bnte Fever (; mmus). Yaws Syph.}u Malania ‘Trypanosomuasis

ropical Eosinoptulia
Intravenous o 15-0 9 g (2 3-13 8 gr)

Neocryl, Sodium succnanbo-methylamide-p-arsonate

Trypanosonuasts §;
lrf{rgvenous 15 gm:fp(zg 1 gr) at stated intervals

Neo hepatex
Proleolysed extract of liver lor parenteral use  Contawns also Viiamin By
» sxcess of 13 pmg per €
v e anzmia malenal

Tropieal Sprue Numhona! tropical megalocytic
anzmia,
Tutramuscular, 2 ¢ ¢. {32 4 mins ) on alternate days
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Neomycin.
Antibintic ot tained from Dacules fradie
Conststs of three antibidtics known a3 pro~Tycin omplex
1t is 2 pondd Inteet nal antiept ¢ and has been uerd spceessfully in the
treatment of gram o pative umnary  tract infections  Neomyein
contains a pephrototi factor

Neo prematine
An astociation of Chlaroruine © 13 gm (23 gr) Famaguin ©-0075 g
(1:07 g7 ) and Rhodogwime 0-0075 g (xﬂ gr) th latter French
preparatin albed to pamagquin alwy caled [ lasmoesde or Fourneau
¢

73
Malaria.
Oral, one tabl t three times daily for 10 days
Suppressive twp tabl ts once a week

Neostam.  Stibamine gluconde  (BW & Co)
Nurogen gluconde of sodium paminophens! stidonate
Fala azar onental sore 1spundia
Intravenous © 2 gm (3 2 £7 ) rrpeated at regulated intecvals

Neostiboran 1o Heyden Goy
Drcthylamino f-amianpheny! stibimate
hala azar onental sore 1 spundia.

Intravenous, or lnlram\lschir oz gm (3 gr} et frequent intervals up
tototalof 4 gm {61 Ggr)

Neotamidum B Acotinic and amsde
Pyridine 3-carboxylic acsd amde

Pellagra
Oral tablet 30-750 rog {0-77-3 85 gr) dady

Nicotinic Acld BP  Awcin
Pyrdine 3carbory hic acnd
Pellagra Ménitre s syndrome
Oral tab s0-250 mg (0-77~3 85 gr} daly In semous cases also {ntra
‘veaous,

Nivaquine (3 & B1 is the trade name for Chloroquine sulphate Nivaquine
o uu;rlsulyhale) 15 known as Nivaquine B 1n US A.  Nivaquine
s 3 methyl 4 {dicth Sent A
which 2is0 15 actve against all forms of malaria but Is not procurable in
Great Bntan.

Mn‘_mbln 01 &B)

quinolinz kablels sach
sulphatc 65 mg and di-todokydroxy-quinaling 300 mg
Amebiaus and ammbic hepatitis
Oral tah. one three times daly
Novoblocin  Alemyan
Antsbiotic 1solated from veus or
Identical with, Pana “eardetm acid)
Efectve against a number of gram negative organisms and Lohibits the
growth of gram posstive eoccl, ¢
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Sobita (Howards )
Sodsum dismuth tartrate

Yaws
Injection {intramuscular x-2 - 9
P A gm (15 4-308 gr) in 10% solution

“"B‘ Aurothogh

Injection’ intravcnous or tntramuscular ¢ -0 4 gm (x 5»6 1gr)

Soluseptasine BP G
Disodium p (y phenylpropyk 3 Y de-g-y disulp

Filanal lymphangtis (W bancrofts)
Injection intravenous 1 gm (1% 4 gr) in To or 20% solution.

Sull?u;tébosan Sodwum antimony gluconale Pentostam Sodwum stibogluconas

A pentavalent antsmony compound of hexonsc acd

Kala azar Onental Sore Espundia

Intravenous or intramuscular 6 ¢ ¢ contains 2% anumony {o 126 gm~
8 A course of 10 daily mjections well tolerated

Solvochin
a zs'z water soluble basic quimine preparation for ndramuscular wmpechion
PH adapted to reactson of msm dsssolied 41 phenatons
;Mam 1 { 5 ) daily for 4_d ximum,
ntramuscular 2'2z ¢¢ (35 8 man twlce ] for 4_days maximum,
Each ampoule contains 0 5 gm (7 7 gv) qm{mc Causes ittle Jocal
reaction

Sontochin SN Sgu 3c33 RP Snntpqume Suntaqum:

{7 chlor: 1 )3 q

4 {4 fine) dsswd
au and mamnydmu salis

Mal
Much used in Germany  Dosage and action sumilar to that of chloroquine.

Stibamine
Sodwum p amnophenylshibinate
hoala gzar -3 g} total dosage 6-10 gm dissolved fn

! Intravenous o 1~0 2 gm (1
10¢cc |273) dxstmed wa!r,r on alternate days

Stibophenum B P

Fouadm N:oanlmosan 1hkismal /
o3 sodyum

ontau 5 13 5% antimon "Hnmlent form
“ e S/“ ‘" Y f Filariass

{ngunale
Intravenous and lmtamuscular © 1-0 3 gm (I —¢ gYin?/ saluﬁosn
35 {t 3 3) on consecutive days then s cc (13

5<
on altcmaate days Tutal 4o cc (1oz z
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Stibosan 1 on Hevden 47t
Sodiwm mcHe -p acetylaminopheny itidinate
falaaras Pattu Fever
Intray sou o~ intramicula o 2™ {3 87)
Total dyae 6-10 E™ {92 &-184 gr) on alternate davs

Stilbamldine {scthionas M & DB 774 Diamiling sty Bene

Used 1n fo m of B hydrory cthanerudAhoma ¢

Kala arar

Intravenous tn Jnd an §yrm —0 o {0 € 7} 0075 (x O3 £} 0 09 (1 35
fTyor2 (18 ¢r) 014 (21 gT) © 15 Fm (2 2 ¢r) 10 single course
of 10-18 infections  Tor chuldren imitial  we f o o015 gm (o 22 gr)

Sudan formy 1 e per kg 15 dav injectinn parated by 7 dav
sntenvals  Total doace” g 4B gm (4t 2 yaer) Laten uropathies
have fr quently been reported att r treatment

Stovnrsol  Aretarsol B P Spirocsd Acetars ne
3-6 eDlamino ¢ kyd oxy phenylarsonsc acsd
Relapsing levers Rat bite Tever Trypansw mita  Yaws Syphilis
Tropieal Losmeaphilia Ciardians Dalaptilia s Trichomonas
Oral tab o o0 25 gm {0 92 3 7 (¥ ) two 1 three times daily for 10-12
days  T'rafong { treatment may @ive 1 ¢ 1) arsenical potsoming,

Streptomycinl Sulphas B P Add

Antibiotic Isclated from Aet + griseus employed as the sulphate

Veso x adiguandinoe 2 3 4 6 tetrahydroxy “yclo evans glucoside of 1
disaccharsde

Actine entirely apainst {ram negatine orgamisms

Tubereufosis flague, Tularamia Ulcerating Granuloma of [udenda

teser Daallary D ot col

W hooping Couch  Actinom)cosis and Gone rrh ra

Intramuscular in solution o § gm of the base daily

Oral in cachets 250 mg Sj 7 gr ) four tunes dasly for sutestinal inf ctions
tahen with a cup of muk of water

The following preparations are in use  Streptomycsns ¢t Calc chloridum
Injectio Streptomyesns ef Cale chlorsds Streplomyams Hydrochlorsdum
Streptomycina sulphas and Inpectio Streptomycsns sulphatis

Dshydro Stregtomycinum (8 P Add)
Conststs of the hydrocklorsde or the sulphats
May be gven to patients wha have become sensitized to streptomvan
Causes more vestibular damage than parent substance Strcptomycin
1s toxic fo the vestibular branch of the 8th cranal nerve

Succinyl BP di Colsstatsn

2{p succanyl amno benzenesulphonamido) thazole

Bacillary Dysentertes Ulcerative Colitis

Oral tab or powder to-14 gm (Is4~ 1f gr) Tmtal dose 4 gm
followed by mamtenance dose of 2 gm (308 gr) 4 times daly
American workers advocate larger doses up to o 25 gm {3 7 gr} per
kg for pre and post operative treatm nt

.
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Sulphndinzina BP
(4

Pyry

¥ Plague Fil Bacillary D;

o mgu:néle Meliowdosts N Lymphogtaantona
T b 1-4 gm (15 4~61 7 gr) Imtial dose 4 pm {61
followed by 1 gm every four hours Has low toxicity g om forren)

Sul d BP Sulphad ,lpymmdme Sulph athine
2 {4 1; Pamino 4 6 dumeth tding)
0 N Bnc(l! ), Ulcerative Colitis
ral tab 2gm (30 § Initial dose = 1 T Subs: il
every 6 hours for 5E; &m (15 4g7)  Sobsequently

Sul dnaBP 15 .

Baail shi,
Oral tab 03 and o5 gm lndxvxdua! dose -4 gm (30 8-61 7 gr)
Imtial dose = 0 1 gm per kg Mamtenance dose = 0 05 gm per
Total dpsage i scvere case == 130 gm (2006 gr)

S BPC Iph 3 dianine

bl Iphadia ine 1n general prop
Bact caly infections of the urnary tract for which its solubshity mak

Oral tab o5 gm (77 gr) For acute 1nfecttons 1n 2dults 3-4
{46 2-61 7 gr} lullnwed by 1 0gm g 4 gr) every § hours contir
every 8 hours till chnical msponse 1s obtained

For children 3-10 years 1 5 gm {23 1 gr) followed by 1 gm (1§ 4
Under six months o 5 gm (7 7 gr) followed by o0 25 gm (38
every 12 hours

Sulphapyridina BP G (M & B 693) Sulphadine
2 (P anunoben mesulpham;da) pyridine

mgumale Bubome plame Streptococcal mfecuom Dermauus herp

Oral tab 0 5-—z2gm (2 7-30 Sgrgfcllowedbylgm (x5 4 gr} 4 hov
for 2 days then z gm (15 ¢ gr) 6 bourly for z days

Sulphnrsphenamina BP AMyosaharsan Sulpharsenol Sulpharsenoben ¢
Sulphost

Dzsodmm 3 3 diamwmo 4 4 dilydroxsarsenobenzene N N dimethyls
phai

Relapsm fever Vaws Syphilis Trypanosomiasis
ln]ebtmng tatramuscular Of intravensus o I-0 6 §m {1 579 2 £7)

Sulphathinzolum BP  Thz amde Ciba ol

- (£ an inoben encsulpronamtdo) thiazole
Preumoma Malana Plague Filanasis Lymphogranuloma inguinale
Oral tab 2z gm {30 8 gr) mtially 1 gm (154 B¥) every 4 Rours
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Sulphatriad (M & B)
An assoaation of sulpbatiaz ! o 3y 51 {(56¢r) su*radity cagygm
£ ) ant sulfbam s are 026 gm (39 fr) per g1 for systems
sulshonrmide therapy tath reduced mk of ey 1l untz
Oral tab 2-4 gm (30 8-61 7 gr}  Course s for other actis  sulphon
mudes

Sulphetrone  So apsenum I} P C
Tetrasedium 4 4 dv phemiipropy! avtino diphenyl sulphone tetrs sulphone
Leprosy Tul ercnla 1s
Qral tab mjtial dece 15 gm {231 gr) gradually i reasing to
em (9 5-138 8 ) daidy
Toxe fects nau oa tomiting depression deuy, rash and by pochr i
inarma frequently

‘Teropterin
Pieeoly iy glutamyl 'y ghitamsl glu amic acid
Sprue Permicious Anrmia Carcinoma
Intramuscular injeetion 10-20 mg {0 15-0 3 g } dail
Ampoules of 1 ¢¢ contaiung o mg (015 :r) m]cctcd duly for
one wee!
‘Terramycinum  Onytetracychne
Antibrolic 150 aled from cultures of Streptoms es rimosus
Amabuasis (chronic) Ty{s}hus Fevers Salmonella Infection Buact cols
\nlccuons Oxyunas\s alantidiasis Tropical Ulcer Yaws Anthrax
Undulant 1 evers

capsules of 250 mg (37 gm daly {308 gr) 1n divided
dws Treatment continued tur 43 houl’s after lrmxxmlure has beecome

Inteavenous o 51 g daily 1n divded doses

T lenum BP F Ethylenz !
Ancy Oxyunasis H; lepss nana
Oral, capsulcs containing t ¢ ¢ (16 2 min )
1-3 capsules In hquid form 3 c¢ (48 6 nun) prescribed with
ol of chenopodium
Tet 10 Ach Tetracyn Polycysh

A broad spectrum. antibiotic, prepared by reduction from Aureomycin

9t} activity simifar to that of

chl and y but causes fewer side-elfects
and 15 mare stible

Effective against numerous Gram positive and Cram negatine organisms

Undulant fevers Typ!\\,us Q forer Ly hogranuloma \ cnereum

Psntams
Ora) z50-500 mg 4 tunes dauy
In; ecnon intramuscular  200-300 mg daly in divid 4 doses at s~xz

our intervals 1ntravenous 500 wmg X2z hourly by dnp as o 1°
solution

‘Tetraethyliurammonosulphide  Tef nosal

1es
When wg&bmed with soap in 5-20 /4 dilution 3t retains 1ts sarcopticid )
rties
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Th 7 5

?

Tuberculosis Leprosy

Oral tab 0102 gm (1 5~3 g7} datly

Injection dissolved 1n 1~2 ¢ ¢ (26 2~32 4 mun) glycenn

Tolerated dose = 2 mg per

Tmtial dose 1n leprosy sometimes as high as 5o mg {07 gr) m
creased over 4-8 weeks to 150 mg {2 2

Laable to produce toxie effects rashes and anzmia

Thio bismol  Bismuth Sodsum Tho lycollate
Bemgn Tertian Malana
Injection ntramuscular o 2 gm (3 gr)
Thi ] T late BPC X Sodsum t
salicylate
Ringworm Tunea cirewnata etc
In form of owtment or 10 alcoholic solution o x 4

Thymol! B P
3 methyl 6 1sopropylphenol
Ancylostomiasis
Oral tab 3-4 gm (46 2-61 7 gr}

Totaguina B P
Mixture of canchona alkalords containing not less than 70% alkalowds ¢
which not less than one fifth 1s quinine
Type I Queimne cinchonine copchonidine
Type II Quinine quinsdine Canchomne cnchonsdine
Malana
Oral tab o0 060 6 gm {0 -9 2 gr) two to three tunes daily

Trichlorethylenum B P
Trilene
Ancylostomiasis Oxyuriasis
Oral hqud 2-3 cc (32 4-48 6 mun ) 1 capsules or musture  Contra
mdhcated in heart or kudney disease

Triostam  Trivalent sodim antimonylgluconate

Schistosomiasis § hematobsum S mansons and S japonscum N
Intravenous 180 mg (z 7 gr ) tajected every day fof 6 days 6% solutior
15-20 mg {0 22-0 3 gr) per kg For man of 6o kg dosage 200 g
can De given 1 roo mg doses wm entenc coated tablets

3 gr ral
Solution must not be heated

Tr dom BP  Tryp
Sodwum N phenylglycineamide-p arsonate 3
Try Try s T ¥P

or
3-2 gm (135 4-30 8 gr) on alternate days or at defimite mtervals
Maximum 60 mg per
“Total dosage 24 gm {369 8 g7 )
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Urea stibamine  Stiburea
Combnation of urea ard p aminophenyIstibinse acrd
Iala azar ether forme of 1 hmania ¢ Tilanass S ht tow muaas

Safer than tartar rmetic
Intratenous ot intrarm cular ampoules of 50 (07 rr) 1ouv (x5 gr)
and oom= {37} Dore 100-"comg {x §-3gr)on allemﬂl‘ d:)s

\itamin B,, Cyanocctalammm BT € Cytamen

Temicidus Anrmia \uotntienal Macrocytie anxma Troprcal
rrocytic AnTria of pregnancy
Intramuscular injection of 100 umg

Sprue

Win  s647 Mantorde
S {4 Dicklorobennyl) S (2 Hydroxyethyl) Dichloracctamde
Powerful amabicide (F histoly tica)
Oral—und r s years 250mg (3 7¢eritd for8davs 5 10 years soomg
7 7651) td for 10 davs ‘over 10 years 750 mg (11 5 gr} td for
10 days
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