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ANTONIE VAN LEEUWENHOEK
Borm: 34.10,1632 - Died: 2684723
Erit, HoBand

This man, born poor, with ithe education, a draper in s hoametosn af Dellt had wurprisiog visitord
They included great men of science as well as the Aoyalty ke the Tsar Pater the Great. Frederick
the Great of Prussia and King James | of England. This was due to his hobby of grinding fine lenses
throiigh which he looked ar various objects-and brought forth the wonder word of small things
that nene had teen before, Hie kept clear descripthons and aoourate drawings of what he saw and
communicated them ta the Royal Society In London. & stnct check convinced the Sociaty of their
authenticity. The unlettered Antonke was elected a Fellow of the Royal Sockety! The papers sent by
hirr ovir decades Lan still be seen in the Phllosophical Trangacteons of the Royal Soety

The discoveres he made are leglon, He deseribed the first protoroan palogen Glardia; He also
discovered many types of bactera, human and animal spermatoees, and eggs of varkous animals
realizing theli imporiance in reproduction. He coukd not fecogniae the significanceof the (Elerem
types of bacteris, and to him, they wire just itrle animadcules] His fault was in being mauch Before the
virme, for it took two centuries mese for paople 1o accept the microbial origin of infectiout diseases.
Bt that should nat deter us from acknowledging the goeat contributions macds by Lesuwenhoe to
Biology and many other branches of Science. He was truly the Founder of Microbiclogy.
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ForRewORD |l

This is a great pleasure 1o write the foreword 1o the eighth edition of Paniker’s Textboak of Medical
Parasiralogy dealing with medically important parasites vis-g-vis human diseases caused by them,

The parasitic infections [protozeal and helminthic) are still major cause of high morbidity as well
as mortality of substantial number of population residing in the developing world of tropical and
subtroplical reglons, The clinical presentations of parasitic diseases have also significantly evalved
with the passage of time. Malaria caused by Plasmodium vivax has never been life-threatening but
now it ks prosenting with repal failure as well as acute respiratory distress syndrome (ARDS) thereby
leading to fatal consequences. On the other hand, some of the infections such as dracunculiasis
have been eradicated from India and others ane the next targets being in the pipeline.

There are a number of novel diagnostic technigues, which are being designed for rapid
diagnosks of varlous parasitic diseases and accurate identification of thelr causative pathogens. The non-invasive imaging
techniqiies, both MR and €T scans, are proving to be very useful tools for an early diagnosis thireby delineating the éxtent
of disease in a particular patient. Therefore, to cope up with the changing eprlemiclogical scenario and newer diagnostic
muodalities, medical students and professionals invalved in the patient care need updates fram time 1o time. Dr Sougata
Ghosh (Editor], has dane a remarkable job of going through the voluminaws information-and presenting it in a very lucid,
concise and reproducible manner,

This editeon will ideally be sulted for medical students and resident doctors; wha are preparing for various examinations
and entrance tests, | feel the present edition will also be appreciated by students and teaching faculties in all disciplines
of medicine. The chapter on pneumocystosis has been removed, however, on sporpzoa dealing with diseases caused by
ditferant spacies of micrasporidia, traditionally retained in this edition, despite the fact that it has also been shifted now to
the kingdom fungi like Presmogyshs firoveci,

The unigque feature of the textbook is that it has many illustrations, photographs of clinical specimens and
photomicrogiaphs with an easy-td-read and undestand format. This will help the students o memorize the information
given inthe text easily as well as touse the same in medical practice. Each chapter has key paints with o set of multipbe choice
guestions (MCOs], which will help a student for berter understanding and preparation before the examnation, Ahhnugh it
s mieant for medical graduates, recent advences mentioned in this book will 350 be useful for the postgraduates.

The oniginal author, Professor CK Jayaram Paniker, was an experienced and enthusiastic medical teacher, and we
recently lost him. Morecver, hewas a legendary microbiologist and the author of numerous valuable textbooks, particularly
co-author of Ananthanarayan'’s Texthook of Micrebiology, His name has been retained as such in the title. of the eighth
edition of this textbook is a great honor and real tribute to him thereby continuing his legacy to attaln more heights in the
Freld of medical parasitology even in his physical absence. | hope that this textbook will continus to benefit the medical
students and faculties for many years as it has done during the last three decades.

Jagdish Chander

Prafessor and Head
Department of Microbiology

Gavemment Medicsl College and Hospital
Chandigarh, india







PREFACE TO THE EIGHTH EDITION [l

The previous editions of Poniker’s Textbook of Medical Parositology have been widely acceptéd by the medical students and
teachers across India and abroad for almost three decades.

Medical seience is not a static art, Methods of diagnosis and treatment of parasitic infections change constantly. To keep
pace with these developments, all the chapters of present edition have been thoroughly revised and-expanded. praviding
up-to-date epidemiological data, new diagnostic methods and recent treatrnent guidelines of parasitic infections.

In the current edition, many new tables, low charts and phitographs of specimens and microscopic view pictures have
been added for better comprehension of the sublect.

Recent advances such a3 vaccinology of malaria and lelshmaniasis, malarial dreg resistance; new reatment protocols
of different parasitic infections are the salient features af the book.

The alm of the contents of the book remains same in this edition, that is compact yet informative and useful for bath
graduate and postgraduate students,

Like thefast edition, the present edition is also designed in a colorful format, which can be easily read and comprehended,

Important points and terms have been highlighted by making them bold and italic. At the end of each chapter, the
must-know facts are given as "Key Points™ in bax formats for quick recapitulation.

Impartant multiple cholce questions IMCOs) and review questions from various university examinations’ papers have
been added to test and reinforce understanding of the topics by the students.

Sougata Ghosh






PREFACE TO THE FIRST EDITION [l

Parasitic infections continue to account for a large part of human iiness. Antimicrobial drugs and vaccines that have made
passible the eHective control of most bacterial apd viral diseases have not been as successful against parasitic infections.
The numbers of persons afflicted by parasites run into many millions, Malaria still affects over 500 millions, pinwarm
and whipwarm: 500 millions each, hookworm 800 millions and roundworm a biflion persons. Filariasis, beishmaniasis and
schistosomiasis remain serious public health problems, infections due 1o opportunist parasites are becoming increasingly
evident in the affluent countries,

b recent years, there has been a resurgence in the study of parssindinfections. Much new knowledge has been gained
making possible precise diagnosis and mone effective control of parasites and the diseases, they couse,

This textbook attempts to present the essential information on parasites and parasitic diseases, with emphasis on
pothoogenesks epidemislogy; diagnodis and control; Every effort has beon made 1o incofporate recent advances in the
sulbsect.

It is hoped that medical students, teachers and physicians will find the book uselul, Their comments and suggestions
for improvement of the book will be-mast welcome,

SHANTHI, East Hill Road CK Jayaram Paniker
Kozhikode, Kerala-673 006
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General Introduction:

= INTRODUCTION

Medical parasiolomy deals with the parasiies, which cansg

husman irfections and thie disesses-they prodoce,

= lvis Boadby divided into by parts:

1. Progecasology
2. Helminthobogy,

Duich microscopisi, Awboaie Pom
Leewivertioek of Hollamd In 1681, frst infooduiced single
lens microacope and observed Cirdiin in his own stonals,

e Lerieds Pastoer In 1870, fivst publishied seiontific study on
i protoeoe] disease kading o s coneol Sd provention
during Investigation of i epldemic silk worm disease in
Louth Furape.

« A seminal discovery was made in 1878 by Parrick Manson
gt the rode of mostquitoed in Giakasi This was e s
evidenor of victor trensmisston

s Alerwards, Laveran in Algeria discoversd the mulisial
parasiie [ 1H80], and Ropald Hus in Secundermbad lind
Caleugta tn iz, showed s nsibsdon by mesiuitoes
[ 1Y, A barge nummnber al vector-horme disense have since
then been ideniified

s By il 200h ceniury, with deamiaiie advances inantibiotics
and chemottirtpy insecticides and anriparasitic drugs,
angd bnproved [lestyles, all infeetioos disvasies seemed
amcrble b control

Ihe

-

I FLCH R

® PARASITES

Parasives are ving organisims, which depond on a living hast
for their nowdshment and survival, They multiply or undergo
chevelogimennt in the host
= The perm “parasie” s wsually applicd o Profezoa
(unicellular orghnigms) and Melwidnths {multcellular
organisms | Flow chari 1]
#  Parmsives cam also be chissified o
Ectoparasiter Ectoparasites fnhabi only thi iy
siirfacealihe hiastwithinu peieorating Ui tianae, Lico,
ticks ancd mltes are examples of ectoparasites. The

Parasitology

term difestation B often employed for parasitizathion
with ecioparasies
Endopardsite: A parasie, which lives within the
by of the host and (5 sakd b cause an inkecion is
called an endoparasite: Most of the pootoeeann aod
helminihic parasites aising hinman disease ane
eachopnrssie:
Free-Heing pirasfte: I pelerd o nonparasitic stages
of active existence, which live independeny of the
Ikt o CvsTE s of Neaeglorin foieleri,

= Endopermsites can furither be classiBed jis:
Obligate parasife; The parasiee, which cannot
exlst without g host, g Tovoplasema gordil snd
Platxmeishisitn
Facultadive parasite; Organism which may either
live g5 parasitic form ot as free-lving borm, eg.
Neregliris foupleri,
Aceldental parasites: Parasites, which infect an
irneseenl host are known Gs sccidental poarasiees
Folinneorcis gramilasis infects man hocidentally,
pivieg a1 hydani cyses
Aberrani prarasites: Parasites, whilch infoct a host
where they cannot develop further are knoan as
aberrand ar wandering parasies: eg. Jovoaan cainii
{dhogg roundisorm §indecdng huormns,

& HOST

[Host i diefned ns o organism, which harbors-the parssice
and provides nourishment and shelter o lamer angl is
relatively barger than the parasin,
& The hast iy be of tie following tepes
Definitive host: The host, in which the adult parasie
bves.ar] undenmees sesual reprodisction is called the
gefinitive hosy, e, mosguito acts-as definiiive bost
in mabitia,

The definitive Toss may beoa human or any orher
livdmg belng. However, bn majority of human parasitc
ifectiong, man §sthe delindtive host (g Hlaris,
rodrce e, hookworm )



Flevar cheart 12 Typin of porassos

Fntermedinie hasti: The host, in which the farval
sge of the parssite lvesof asoxual maliplication
takes place is called the intermedinte bost, In some
parasites,; two different interinidione hass may be
required o complete different lorval stapes. These
are Knawnt as fieid i seeoeed Sodermediale hieisis,
rispeciively (Box 1),

Paratenic fost: A hose, in which Lurval stage of the
patriasitic remnaing viable without funther development
b refermed as'a paraiendc hosis Such bost transmiis
thar infection W another host, e fsh for plerocercoid
larviaf [ fatum.

Regerpale hogts I an endemic drea, o parsitc
irifection is continuously kept up by the presence
il 4 hiost, whibich harbors thie parasite and acis as an
imporant seuree of infecion w other susceprible
hastits, e, dlog ks thee seservods host of hvdaticl disease.
Avcidental bhost: The hoss, in which the patasie s
v psinally fesiinch, g man ks an sccldennal st for
cyvsthe gehinococusis,

& 7OONOSIS

The ward zonmasis was introduced by Budedi Virchow (o 1860
to inviduede the diseasesshared Un noture by maieand aininads,
= Lutér, in 1958, the World Health Olrganization (WHH)
dhefined sronesis i those diseqses.amd infectinns. wdvich ame
tetfuerially Erepnoinmiriodd Bedrovenr perteforaie aieeiads o e,

oo |
i o |

Box 12 Poragives with man os i nbermsdale oF Secandary foa

It Is of faHewing types:

Protozoal moonises, 0. oeoplismesis, leshimanipsts,
halantidizsis and eryprosporidinss.

Hetminthic cooncies, e.g. hvdatid diseise, meniasis,
Anthropozooneses: Infections transmitted to
man [rom lower vertebrate anlmals, e, cvatic
echinpeocioss

Aondirilreponoi: Infecions ransmitted from nian
o lower vertebrate animals. e.g. human mberculosis
i,

® HOST-PARASITE RELATIONSHIPS

Hast-parasite relationships are «f following types
{Flow charet 2):

Syimibilosis
Commensalism
Parasiilsm




Flow chart 2 Hoal porasite mlabonships

' ' }
+ Both host tend pasasite ane « Omly (e pardshe dorhos Dernil « The paroaio darvos benafits and
elmcmiin L o Dther from the sesociabon willoul iy et o Stweiinys Tarmnied dus fo
* heno of thism suffers any. caiisang afty injury b S host o s ;
hatm from the spociabon = A commansal is capabia of hing = Thiy paiasite camnod lve an
T ndagindent ke abe ingleparuiand fifs

® LIFE CYCLE OF PARASITES

Hipect Hife cyele: When o parasie requines eody single
host o complete bs develipment, it s called as direa life
evile; e Entarnoeha histalytics requires andy o human
Ivost 1o commphete s e cyele (Tabile 1),

Indirect life cycle: When a parasife requires two of mane
species of host to complote its development, the life
eyvcle s ealled as-ndicect like cvcle, vgg maladal parisite
recpuines bdsth Bman Bist amed noeguitg to complens s
life evele (Tables 2 aond 3},

® ‘SOURCES OF INFECTION

Certirmmlnatod 2ol amed water:
Soll peslluted with cmbryonatod eges (rounmsghivanm,
whipnwiesem ] may bie logested o infected lrvae in
soll, rmay perneliaie caposed skin {bookwoom ).
Infective farms of puirasites present B0 water . b
ingestind [ovst of sk aond Glandin,
Water comtuining the ngermediate host may be
swtilbowvidl { cvghops cormaiinbng guines worm lagva),
Infected Trrvae In water may enter by porietoting
expassedl skin [Corcamne of schisciosomes]
Free-Hving parasites o water may directly ciates
through vulnerable sites { Nacgleria may enter
through nasopharyns).
Faod:
Ingesiion of conuminated [ood or vegeiahles
containing nfeciive srgee of porasite [amebic ovsis.
Tovmplasimg oocysis, Felifnococes sggs).
Ingeston of raw or undercopked meat harboring
Infective larvae (measly pork containing cystiiorom
cellulosae, the lirval stage of Taenia sofiiim]),
Viertors: A veotur 15 an agent, usually an arthropod thai
tramsankts an infection rom marn to iman o foi other
anlisals (o mam, g Temiale Avopdeles s ihe-vicior of
inalsrial piarasine
Vectirs can be:
Biolopical pectors: Thi wrm bialogical veciol refers
1o a vectos which not only axsists-in the transfer of

Tatsbe V; Pismsibes hining direct lifo Syl freguinng no livemmadiate
stk

+ Entairoeba hitolyticd :
Frich s wgHnd

parasites but the parasites undengo developmient or
multiplication in their body a5 well, They ane also
cnlled ds fenie peetors, Exsmjbe of true vwectoes arne:
= Masequire; Malaria, filariasis
o Rl Kala-odae
* Tt files: Sleeping sickness
o Reediiandicd Bugs: Chagas dissase |
o [Theks; Babeskosis,
Mechanlcal vectars: The term mechanical vecior
reless: oo vector, which assksts in the transker of
parisithe form botween hosts Dat i ot dssential in
thet life cycle af the parasite. Exmple of mechanical
Vet s '
¥ Honisefly: Amebiasls

Ins hiologival vectors, a ceveatin peciod his w elapse aler

the parasite crtees the vector, before it becomes nfective, This
is necessary because il vector canimarksmdohe infectivn only
alter the parusite multiplies w0 o cortain level or undergoes
a dévelopmesial process in (ts body, This interval between
the dmiry ol the parmsiie e the vector and thae dmee b cakes
1o hecoms® capable af pmrsmitting the infegtion is calls the
acrrinale ol g,

Asiirrierls:
[hampedife:
# o, oige Tsagineda, Sarcecyshis




Table 2; Parssites havig indirect lif cyle repiring omg inlermedsate Box 2 Pamsdes cousing sutomfection

st and o dediniive host

=

ﬁ*'ffgiiﬁé
|

anthroponotic infections, verileal transmission of
congendinl infeetions.
Self (autolnfection) (Rox 2):
Fingger-in-mouth tranamission, o pinwarm
Internal reinfection, g Siongndoldes,

® MODES OF INFECTION

s fral rransmisgion: The most common method of
rransmission is through oral route by comaminated food,
witer, sodlisld fingers, or fomites, Many ntestingl parasites
enter the hady I this manner, the infective stages being
cisis, emmbryonnted eggs or larval Forms, Tfection witk £
Kiztodyttea and other intestinal protoeos occurs when the
infeerivie cyses are sanliosesd,

s Skin transmisston: Enory throogh skin 8 another
imporient mode of rosmission, Hookworm infection
is acquired, when the larvae enter the skin of persans’
walking barefooted pon contaminancd soil. schistosomiasis
Is aequired whion thie cerchrial larvae in water peneirate
Phae skde,

=  Vector ronemission: Many poaresitbe disesses are

transmitied by insect bite, e.g. malaria s mansmined by

bite of femade Anopiieles mosguiti, Glariasts is ransmitted

b hite ol Chifer mosgiiin, A& vector could b o biological

veeior o @ ieschanicil vector,

Direct transedlislon: Parasitle infecton may be

e

e

?gge S

Tabde 3: Parpsies-hing indinec) it cycio tequisag e intoemddinig
Mo Al Dined GOSN IV TIOSE

P o transmitted by person: to-person contact in sime ciees,

TN 1“' Enﬂ.:ihtl M.m e by kdssinng i thi case of glisghval amebae and by sexoal
Sl fish e intercmurse in irchmmonissks

Cychops, fish M o Vertieal frongmission: Mothoer to fes iransmission may

baker place i malaria and toxoplasmasis,
«  latrogenic irangmission: [tk seen in case of mansfusion
madaria and toxoplasmosis affer organ transplantation

® PATHOGENESIS

Farnsitic infections may remain Inapparen] or give fise o

| Seailcrastacesn Man

& Plg e F sl Trickimella spirelis
o [hogs e.g. Echinacocoies-gramuloms
o UCan, e Toxoplasma, ﬂ.rrhrflmr.‘m

Wil elinienl disease. A few organisms, such as E hisfielyiiia inay
o Wild game aniil, o, trypanosomiasis v g surface comumensals, withoot imading the tlesue.

o Wil felines, g Paragonimes eesterman) s Clinkeal infection pmoduced by parasite may tike many
¢ Fishy, ey, fish iapeworm feiema: acute; subacute, chronie, lstent, of recorment,

¥ Malluscs, e.g. liver flukes «  Pathogenic mechanisms, which can sccur In pariasiric
& Coparpodds, g guines worm. infectons are:

= Carrlert A petapn who bs infecied with parasiie without

ey clinical orsubolinieal disease s Known s carricn
He can transmit pardsite i others, For example, all

Lytic necrosis: Eneymes produced by some parasite
can eavse ytic neerosis, E oyl hses intestinal
cells and produces amebic ulcers,




Trawmt: Attachment of hookworms on jéjunal
mncdss leods o traumaiic damage of villi and
bleeding it thi site of anachment

Alfergic merifestations: Clinical illness may be caused
by hhiast ipmuminipe Pespodise o parmsite inhection, e,
cusinophilic preumaonin in Ascari infection and
anaphylactic shock in ruptune of hydatid cys:
Phivsical obstruction Masses of roundworm canse
intestinal obstruction, Masmodism. falciparuer
malaria moy produse blockage of briin capillanes in
cerelral mnlaria,

Inflammatory reaction: Clinkezl ilness may be caused
by inflamamaiory changes and consequent llarosis,
v.g. lymphadenitis in fluriasis and urinary bladder
grarloma i Selrfctooime hivrnbofnim Lderthon.
Meoprlasin: A Bow pargsiig infectiom huve been shown
i beadd o malignancy, The Dver (leke, Clororcleis ruy
induce bile duct carcimma and 5 haeemteliem
iy cabkse dripary bladder canir

Space occupying lesions: Some parssites produce
eystic lesion that may compress the sorroinding
tissue ar organ, o f. hydadd oyse

® IMMUNITY IN PARASITIC INFECTION

Like other nlectious agenis, parasiles s eliclt

Immunoresponses o the host, both humoral assell as

cellutar (Flg, 1), Bui immunological protection agalinst

parasitic infeotions i much less efficiont, than i is againsg
bacterial or viral infections. Several (actnrs may cantribage

b Lhisst

o Lompared 1o bacteria and virses, pirasies ane
enormously larger or more complex siruetarally and
antipenically. =0 that fmimiuane system oy nol be able o
{isices attpck an the oot aniiiens

¢ Many protoeoan parasiies ol imracellular in locition,
and this protects them from immunological atrack
Several profoeoa mnd helinloths Bve inshile body cavithes
Thislocatkon limits the ellicieney af immuasobogical agtack

»  Uipoe the'parasitic infeciian i completely gliminated, the
hast bocomies again suscrpible o reinfecion, This rype
o immuimiiey to reinfection bs dependent on the continmed
presence, of residoal parasive populaion and i ko as
"premunitbon”

s Antibodies belonging 10 diffefent immunoghobulin
elisses gre produced 0 respopse 1o parssitie infections
Selectlye festefor iImmunoglobolin M (IgM jare belpfol in
i reniaring currend infectioms from ol infecions.

s Excessive gl response gccurs in helminghiasis: A
characteristic cellubar response i helminth parasite is
ecsdnphilia both loeal and syswembe (Fig 1)

s Parasiies have evolved o b closely adopoed o the hist
and fmost parasttic infections are chronie and show &
degree of host specificity. Bor example. malarial prarsines

Fig. 1: Eosmpphils surrpunding SehestoseTisim
[nen Exarmgle of ey amLack n bloodstram)|

Box 3: Pamsaes eahibiing antigeneg witbns
= Tryganascmia brcs gamilsiense
o Trypooo e Bruted dodedinse

= Povmmodium i,

of b, bird and modents ame eonfned o thelr osm
p;|11||'||l:|l '1-|]t"!|.'.|'i'.'|-\.

s Parasiies ke mmypanosomes exhibit antigenic variation
within the hoat. This genetic switch protecis them from
antibodies. Similar mechanistn may be operative in the
recrsdescenees i human malaria {Box3).

= Some parasttes adopt antigende disgulse, Their surface
antlgens are so clbsely similar w host companents that
they arg nol receggnibied ds bonrign by thiee Deeeitaninee systenm.

s Some Ifections nuy produce immunodefickenoy due o
extensive domage 1o the retheuloendothelial system, 500
v Of visteral heisbumaniasds
The fct tha immunity noemally plays an impertant mle

i ihve containment of perasitic infections is ilhstrated by the

fleeried manifesintions s by Cap AL LLIASERE pllﬁl"iirL'!- such

i% Prcireesiis firarel and T gordii; shen thié lmmane

risportse 15 inadegquate as in acguired Immunmdeficiency

sypadparme [AHIS) and other immunodeficiencies:

B [MMUNE EVASION

All animal pathogens, including parasitic proioena and worns
hsvisevialved effective mechanksm toavoid elinmination by the
hieest e sysieni s discribed in Tahle 4

® VACCINATION

Mo effective vaccine Tor Bumans has o G boen developed
sainst parasies due o thelr compley life cycles, adaptive
responses and antigenic varintion, greal progress has beédn




meadet in fcdentifying protective antigens in makaria and some
ather infections; with @ view 1o eventual develapment of
proptrylactic vacoines,

® | ABORATORY DIAGNOSIS

Most ol the parasitic infocton cannol by conelasively
diagnosed. On the basis of clinical feamres and plysical
examination laboratory disgnosis depends vpan:
Microscopy

Cultorie

Seroliogleal st

Skin 1emit

Mulbecular methaod

Amimal inoculation

Kenodingnosis

LY
Hizraiolisgy.,

L . ] L L L] L] L]

Microscopy

An appropriae clinieal specimien should be colleciesd for
doefinithie disgnosts of parasitle infectbons,
#  Following specimens are usually examined o esablish o
dlizgmncisisg

St

Blood

L i

SpitLim

Cerehisspinal fluid [CSF)

Tissur-and aspirates

Geniiml specimens,

Sl_'c:aiE.mminatfﬂn

Examination of stool is very imponant for ihe detection
of intestinal infectons like Giardin, Enmtamoeia, Asearis,
Amcylostom, o1

Cysts and tophosoltes of £ histolytica, G, lamiia can be
demonstrated in feces. Fggs of moundworm and tapewnrm
are ks found instool. The larvae are found in the feces In &

_stercirralis Infection (Table 5).

For fuiher details, refer to Chapuer 23.

Bload Examination

Examination of biood it of vital imparance for demonstrining
parasites which circulate in blood vessels (Table 8). Malarial
prarisite i contirmed by demonsmration of s mophologieal
stinghes fn phe bload

Lirine Examination

The characteristic lateral-spined oges of 8. haemanobium
and trophoeaites of T pagiralis can be detected in urine.
Microfilarla of W. banerafli dare often demonstrated in the
chdons urine {Box 4],

Sputurn Examination

Thiz vggs il P soestermiani are commenly demonsirated in the
spriiniae sprecipien, Oocasbonally, larval stieges of 5 sferoorddi
ar] A, bumbriceides may also be found in sputim.

Cerebrospinal Fluid Examination

Bovme pirerlocci Whe & beneel, Neeglerin, Acecithainaeb,
Bulantuthia and Angiidtrangvles can be deimosrated in the
LSk

Tissue and Aspirates Examination

The larvae of Trichinelln and cges of Schistosonis can
be demonstrated in the muscle biopsy specimens, By
histopathologival examination of brain, Neeplerio and
Acanthanoehn can be detected, in kala-arar, Leishman-
Donovan (LI bodies can be demonstrated in spleen and
bone mamow sspitate. Trophagoites of Glardie can be
demonsirated In intestingl aspirates. Trophoznites of E,
fristerlitlen cin b detected in lver posin cases of amebic liver
hsciss,

Genital Specimen Examination

Trophozoiies of T vaginalis are found in the vaginal and
vretheol dischorge. Eges ol £ vermécslerds are found b snal

sawnhs,
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Table 5: Parasites and their dewwlopmental stages founf I stoal

} ,c-uh'“r-i.
some parasites: like Leishmania, Emtamoeia and
Trypanosamd can be cultured (n thie lzboratory in virious
axenic and polyxenic media.

Serological Tests

Serodogical tests are helphul for the detection aid sarveillance
of many protozoal and helminthic infections. These tests ant
basically of two types:

I, Torsis Inr antigen detection

2. Tt forantibody ditection.

Antigen Detection
Malaria antigen like £ fulciperum lyerate debydrogenose
{pLDH) and histidine-rich protein 2 (HRE-2) are detected

whmmam-mmzmrwmm
cheipchriaget i, £h 1, 1 b Riviin 15 WK, Wibe ey, Knpenstmin wiil Kubu

by rapid immunechromatographic test. Filarial antigens
are detected o carrent infection by encyme- 1inhnl
fnmnasbEbent assay (ELISA) (Table 7).

Antibody Detection

The following antibody detecrion procedures are uselul
in detecting various parasitic infoctions like amebiasis,
erhinncoconsis and lelshmaniasis in man

= Complement fixation vest (CET)

Indirect hemugalutination {1HA)

Iradirect immunoflyorescent antibiody (IFA) test

Hapid immunochromatographic test (10T
Eniyise-linked imenunosorbent assuy test [ELISA}

‘Skin Test

Skin iesis are performed by injocting patasitic antigen
intradermally and observing the reaction. In immediate
hypersensitivity resction, wheal and flare response is seen
within 30 minutes of infection, whereas erythemas nngd




Boi 5: Irnaortan sk testi dards i parnsioiegy

MHMM%
+ Movitonmges test 00 heishmanin test don in katiazar
ﬁhﬁhmmmm
= Fabley's test done in schistcomisls

+ Bachman hvtradenmal mmamm

induration seen after 48 hours of Infection i ealled as delayved
hypersensitivity reaction (Box 5).

Molecular Diagnosis

Molecular methods most frequently used to dingnose human
pirsile Infection are deoxyribanucleic acid (DNA) probes,
polimerdise chirin reaction (PCRY and microaray techmigue
Thisse te=ts are Very sensiiive and specifie,

Animal Inoculation

It s useful for the detection of Tavaplasma, Trypanosn and
Beplesiar Frogn thee hlood and other specimens,

Xenodiagnosis

Some parasitic infection like Chagas: disease caused by T
crucd can be diagnosed by feeding the larvae of reduviid bogs
with patient’s-bleod and then detection of amastigotes of 7.
erusd i thelr fecds.

Imaging

Imaging procedures liKe X-mv, ultrasonography |(LS6G),
compited wnography (CT) scan and magnotic resonance
hmaging [MAL] ane now being extensively usid for diagnosing
varieus parasitic infections ke neurscysticercosis and
bvekatich camy chisase.

Hematalogy

Anoaeia s frequendy seen in hookworminfectiorand silaria.
Eoslnophilin s fecgquenthy present in helminthic infectioms.
Hypergammaglobulinemin ooours in visceral leishmandasiz
Leukogytosis b oseen in mmebic liver absoess

® Lepuwennook i 1881 first obeecved (b pardsite Giordis
m stocls. Laveran in 1884, didcovered matasial parasite and
Ronakd Ross in 1RO9T showed the tansmission of makasa by
MOsqUitoes.

* Protaroa belong to kingdom Protista and holminths beiong to
hengdoem Animalla,

Definithve host: The host in which the adult stage ves.of the
afxusl mpde of reproduction takes plase,

intermediate host: The host in which the lanal stage of the
pEradite Ired of the asewusi mattiphcation thkes Dce.
Zoonoses: Diseases which can be transmitted fo humans
fram animals, &.8 mataris, Wishmanissks, Ly panoRamisss
and Behimocooconks,

Parasites likg trypangsomes exhibit antigenic varstion within
the hosL .

Parasites ke Ascarls and Echinococcus cause allergic
manifestations n the host,

Innate immunity sgainst parasite miy be genatic or by
nonspocific direct cell- mediatod o by complament scthvation,
Aduired immunity in parasilc mfections s by generating
gprcific dntibodies snd affector T-aells against pansitic
antigens;

Diagnosis of parasitic Infections are made by direct
igantification of parasiie In spechmans like stosl, blood,
wrind, bone marraw, C5F sputum, ebe.

Serclogical tesis e aleo vaelul n diagnosis by detection of
parasma-Specric prtibody pnd antigen,

Other diagnostic modalities intlude imaging. mobecuiar
miethods like PCR, siin test and xenodiagnosis.

. Wirite short notes on:
& Paraadtes

i Host

£ Mot parasine relationchip

T P T

. |Frsimue evaikon maechanismiof the paratites

; D'lit'm-&_brltﬂ]l the laboratory diagnosis of parasites,
- Desoribe immiuniny in pasasitic infections.
. Diferentinte botwoon!

. Ditoct and indinect life cyche
b, Drobnitian hosd and intermediate hosts

VIUILTIPLE CHONCE GQUESTIONS

. Defindtive host ks ans

i In whach sesual rultiplication tikes place and huibord thull
Frarm

i Incwhiich aseonal multphcanon takes place snd harbors sonlt
foerm

£ In which sexuasl multiplication takes place snd Rarbors el
faarm

d. In which asexaal multiphication tikes place and hatsaes adult
farmy

. Autoinfedtion i seon in all exdept

& Hyrmereni o

b Enterodiut wermeculont
. Toeria soliiim

. Avaeiy lanbrioice

R e S



1. Antigenic variation is exhibited by
&, Erspamoetia
b Schiviasama
& Trypanoioma
d. Lejvlmmang
A, Which parasite enters, the body by phercng the.skin
B, -Frighutis trfchinte
b Aggans
. Mecafor aenerican
d. Plosmodium
5, Which parasitic infection leads to malighancy
a, Habepgsis
b, Clanoschiy Lneneis
¢, Trypenasama o
o, SchEioiome hapmaiobdum
&, Xenodisgnasis is uwiefid in
B, Wuchereria Banordt
b Trypangsoma o
o Trichimedle gpircii
o ARl ol the alborve
7. The following are roonotic diveats except
a. Leishmaniasis
B, Balanticdiadls
€ Scabies
d. Taonlals

B Two hosts are regquined in
a, Towrug soliam
b Entoametie histisdytica
. Trkchenly fnehbrg
ek Celahrciy

2. Which of the following parasite passes its life :_rr.it thraugh

thres hoits
&, Fescioly heparica
b, Fetsciola ikl
¢ Schiviasma hapmatobium
i, Clanoghis yinersis
10. Man s the intermediate host for
& Stroeglonden sreroonain:
b Platmadiiam s
¢ Erftaemneing hurtahdien
g, Eniperobiid wermtulov

Answer

T £Lod 1c b
a8 a Wd i, ]

S5.b

b.d
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Protozoa

® INTRODUCTION

Table 1: Défforoncos Dobwsen peolorod Gl melaros

¢ Single-celled eukarentic microoeganisms belanging (0o Peatages | Miataba. _IL_ e |
L.Il'f|.11.|1-:.lrl| |F||r|i11:| e clissilicd dis Protozed (reck predos S TRTe .!'.:‘:;J_Il:i-;r_\-num_r. il 5
firxets zewinrr: apiertad ) 2 sifighe "oel-ike urit™ 2 homber of chlty, making

#  Parasitic protoooa ane adisptod o diffensnn host species U & ConpRe e

¢  Chanod [ELODOspecies of parsitic prodagesy man harbooars 3 _—
wnly ahout 70 species, Fhipaciidy | A thigle ool parforms -Each ipetial cell porfonmm

: % tha functions: & parthular funcbion

m GENERAL FEATURES tpiration, excretion, etc.

= Thiesmgle protosoal cofl performis all “E' Hesna Exarmple Al Tapewoim

= Most of the protoeoas aré campletely nonpathogenic

beuit few may caside major diseases such as |1w;|,
|'l1:=|tl[I|:|'.Ilt.l\i\1ll1|.i HI‘W"'“

= Prodgieon like Oryptosparddinng pargiom il Teevnpalifer
pardlii are bedng recognized as oppormunksiic pathogens
in patienis sffected with iomaen damusodefcienoy virns
CHIV] and in those undiergolng immunosuppressive
theragy

# Protogoa exhibin wide range ol sbee [ 1- 150 pm ), shape and
strectune; yel all prssess eEsental carimon teatures,

etidoplasm shows number of stroetires: ihe Golgl bodies.
erdoplasimic reticalum, food vacuales and contractile
vacules, Contractile vacuoles sevie o nigulate the
II-";lJ:III:ﬂII:' |Ir|‘"\-|.':¢l_ll'|"_

® NUCLEUS

[hit mucleus ks wsoally single but may be double or multiple;

Sennng spuecies Baving asomeany ms P00 meckel fnoo single cell,

Ihe pucleus contains one or mone micleali or a central

karvodain,

* The vhromalin may be distributed along periphery
{peripheral chromistin} or o condensed mass arodnd e
LELRLFR S

# I differesices betivean protoeos and metaeos are sven

in Table ) -

m STRUCTURE

The iypical protoeoan cell s bownded by g teilandnar vuni
inembrane, supparted by asheet of comtractile fibrils epabling
thiiz cedl by e and chonge inshagpe

® TERMINOLOGIES USED IN PROTOZOOLOGY

Chreomatold bedy: Extehnucloar chromatin material
be cilledd clhromageid Body (e ds found in Ertamoeha
in-rl.l.'_s.'].l: VL)

Karyasome: It bs s distoyvribonuchete acid [ DNA Jeontaining
bendy, sirnaged pertplwenally oF centrally within thi nocleos

® CYTOPLASM

It hais o partions
. Ectoplasm: Outer homogeneous purt that serves as thie =

argan lor locomotlon and for eninaliment of food bvy

produciing prendopodia 5 called as the ecioplism, I also
helps i resprarion, -:Ii'.rh;nHa-ll.H wiste raterial, and in
perencidinige a protective coviring of cell

Endoplasm;: The inner granular portion of cymplasm
that comtaing nuclous i3 called endoplasm, The

aied Brverd o bndesdinal amel, o, § hilstelyrioa, E. colf.

Kimeroplasty Nonnuclear DMNA present Inoaddiion 1o

nucleus is calbed kinetoplast, It is seen in trvpanosomis
Flagellum originates near the kingtople. Poing of ortsin
ool Mol by called as bad el
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Mindfulness

Mindfulness

Mindfulness

Mindfulness

Mindfulness

Mindfulness

Mindfulness

Mindfulness

Mindfulness

Mindfulness

Mindfulness

Mindfulness

Mindfulness

Mindfulness


= ilte These are fine, needle-lke flamients, covering the
entine surfivce of the body and e foutd in ciliates, ey,
Balarmtivtnim colf.

#  Trophesolte (gl nowrsforeal b Active feeding and
groveinnge stpe of the protoeoe B callsd tie trophceoiies,
It dlerives nurrition from the eovimnment by diffusion,
plnmeyiesis anid phagocyioss,

s REPRODUCTION

Heproduciion cun b
v Aseynil reprodiction

v Sewuend repooduction,

Reproduction tsually occurs asexually in protoieoans;
however, sexual reprodiction occurs in ciliates amd
SN TIA

Asexual Reproduction

*  Himary fasiom: 10 o method of asexunl eproduction.
by which a single prrasite divides either lnnghudinally or
transversally frtn fwoor moge equal nombser of parsiie
Mitotic divisinn of mucleus is followed by division of the
eytoplasi. In amchae, division occurs along amy plase,
st in flagetlates, division s along longinodinal axisand in
ciliates, in the transverse plane (Flg.1).

* Multiple fissiom or schizogony: Plasmodiam exhibis
schizogony, In which nucleéns undergoss severil
stpressive diviskons witlin the schilzent o prodice large
numhier ol twerozaiies {Fig. 1)

»  Endodvageny: Some protocoa like Toooplasmna, miliiply
by imtornal Budding, resoliing o the Tormation of
daigghier cells,

Longitustinal
binary fixsion
{Flageliates)

Binary fission
| Amietia)

i
&

et Z ’*U '

FSA Mo

Sexual Reproduction

*  Confugarion: In cilintes, the sovual process s conjugaion,
in which two srganisms |oin together and reciprocally
exchange nuclear matertal {gg- alastidicen coli]

= Gametogony or syrgamy: In Sporocoa, male and female
gametncyles are produced, which after fertilization form
the rygute, which gives rise 1o numerous sporozoltes by
sporcgony (e.g. Plasmadium).

® ||FE CYCLE

¢ Single host: Protoyoa like intestinal Nugellates wod
ciliales require only one host, within whdch they moliply
nsesually in rrophic stage and transfer froom one host oo
another by thie cysbic form,

o Secomd host: In some protoeoa lke Plasmodiom, asexual
methud of reproduction o¢curs i ono host [ o)
and sesual method of reproduciion in another bost
Lmmiosgguilie ),

® CLASSIFICATION OF PROTOZOA

Protoenan parasites of medical impoctance hive been
classified into kingeom Protisia, subikimgdom Protocoa which
is further divided into the following four phyvla (Table 2):
1. Sarcomastigophon
L Apicoipless
& Microspora
d.Cillophors

The important protoroan pathogens of homan e
shrmmariesd in Tahle 3.

Mubiiple fission Transvarse
ischizogomy) binary fissbon
[Cilintes)

rfﬂ

TRes
b Gl

“a

ds

Charupis call wall and i rrsaanngd

Hg- 1z 4sexunl mprodusion in prolazoany







Table 3; Prircipal feioasan gaihpgens of man

Lase nitestine Amebic dysentery,
m:ub"n:hli-l‘wnr-

e W ] —

|'[|-'
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Adgrrvaamarm A0S adcruerd immueodeds teni ¢ yyrahoewe, CHEL cenfial neiviug
syshevr B rpd Bioud oo

Phylum Sarcomastigophora

Phivlum Sarccemagilgophors bas been subdivided oo two

subpliyla hnwﬂ_ﬂn_1htir micsdtes of lacomintion:

|, Sarcodina {sarcos meaning flesh or body): [Uineludes thase
parasites; which have no permanent locomatory organs,
bt move about with the aid of termporary prolangatiores
ol the body called psewdopodia (g amebai],

2. Muastigophora (mastix, meaning whip or fagellum): It
includes thuse profocos which possess whip-like Nlagella
(. Trypanozerd and Trichrmnmas).

Amebae

These protean anlmalcules can assume any shape and
eral along surfaces by means of foot-lHke projections
called preudopodia (Tterally meaning false feer]. They are
stricrurally very simple and ane belivved 10 have evolved

from the Ragellates by the boss of the flagelia. Two groups of
amebae are of medical mprartance:

I Amebae of the alimentary canal: The mast important
of these is £ histeltica, which causes intestinal and
extraintestinal amehinsis. Ameboe an also present in the
mipth.

Patentially pathagenic free lving amebae: Several
species of saprophytic amebae sre found in soll and water.
T of these, (1) Nacgleria and {2) Acanthiamoirba are of
clinlcal nterest beciwise they can cruse ove infections and

fatal meningoencepbalitis

[

Flagellates

Theese protozoa have whip-like appendages called flagelio as
the organs of locomation. The fibaillar structure of fagella is

identical with that of spirechetes and it has been suggested
that they muy have been derived from symbhotic spinschetes,
which have become endoparasites. In some species, the
flagillum runs parallel 10 the body surface, to which it is
connected by a membrane called the ancdilaning membrane,
Flagellates parasitle for man are divided e two groups:

1. Kinetoplastidn: These possess a kKinetoplast from which
wsingle Magelium arises: They are the hemaflagellates
comprising the irvpanosomes and Ceistmnnt, which ane
transmitted by blood-sgcking insects and canse systemic
o bucil infectinns,

Flagellfates withont kinetoplast: These bear mittiple
flagella. Giardia, {richomonas and other luminal
flagellates belong 1o this group: Because most af them
Iive in the lntestine, they are generally called Intestimal
Magellates.

]

Phylum Apicomplexa

Phylum Aplcomplexa was formerly known as Sporozoed.

Mombers of this group possess, at some stage in their life

evele, a structure called the aplical complex serving as the

nrgin of sttachment fo host cells

o Thoy mni tssee parssines.

s ‘They have a complex i cycle with alternating sexual and
asexunl generations.

o To this group, belongs the malarial parasies (Seborder:
Hemosporina, Family: Plasmodiidac), Tovoplasma,
Sarcocystis, lospora, and Cryptosporidinm (Uneder the
Subarder: Elmeriina), Babesa [Under the Subclass:
Plroplasmal and the unclissilied Prenmocysils firooecit.

Phylum Ciliophora

Thuse prrestaagion e moile by means of cilin, which cover their
pidire Body surface. The only loman pamsie in dhis group s
Helundidinm oo, which rarely causes dyseniery,
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Phylum Microspora

Phylum Microspiora contains many minute intracellulas
protogoan perasites; which frequently canse. disease in
immunodelichenn suby|écts. They may alsg couse liness ln e
immunooompetent oarely.

Ihe zoological classification of protozog i complex and
b suhject o freguent oevistons: The elassification deserilved
in the chapier Is an sbridged version of the clissification
proposed in 19680 by the Commines on Sysiematics and
Evolution of the Society of Protwezoologists, as applied m
protocen ol medical importance

k

IMPORTANT POINTS TO REMEMBER

& Oaly protorond pardsite found in lemen of himan Small
bnterstin: Giangls fambia,

*  Largest protozoa Batantidium coil _

= ol commen protosoan parasibel Toxonlnema By,

& Protoron are single-celied, eularyolls migroorganisms
congeting of tell membBrand, cviopdasm and: noclksus.

& Sowyi prodecrop Fave Kingtopdast gnd fageila or oitk.

& Amebas move about with temporany, prolongations of the
oty caliend pRevdopooia,

= Hemoflageilates comprising ‘of Trypan\osoma and
Caphmanin posiess B single Aagediem and Kineiopiaal,

s Luamdnal fiagelates Hee Gurdis and. Trighormonas bear
miitiple Nagelia without kinetoplass, :

*  Bafantigiu coll belongs wilhe Phvium Cilidphon, whizh 15
rvtitile by cilla that contr 165 'erplinebody gurface,

& Trophoeoles. are active feading and growing slage of
proborda.

® | Cysts ang resting or resistant stage of protozoabounded by
tough cell wall,

B Protoros multiply by both asesual: and sesus moder of
reproductian, i

» . Walarka panssite, Toenplasma and Crplosponaiim belong
o phdum AplComgiexs or Sponoran, which pissess amsal
comes B s stEgo - O [feoycie-and have ' s Sompio:
Hfe cyche with.alemating seaual and stesual gonarations.

* Microspora: ave. intracoliutar protoroan paradites, which
CELEE dsEas in immienodafickent potbrmas,

1. Define Protores and describe thilr general charsciedstics.

4, Wit short notes an:
. Chaisification of Prolozoa
b Regroduction in Protagoa

1. Differentiate between Protozon and Metazoa,

MULTIPLE CHOICE QUESTIONS

1. Protozoa belang 1o kingdom
4. Bhonpra
B Frotnty
. Plantas
il Animalis
4. Al are intercelhelar parasiies sxcepl
i Lenhmonag
. Alasmodium
. Tosowasea
d. Mons of the abown
3. Non-nuclear DNA present in addition to nudlews In protazoan
paraste 4
i, Chrwmathd body
b, Karycrome
L. Kintitoplast
d. Basal baly
4, Emfamoaba histalvtica trophozoites multiply by
A Hinary fissaan
ti Behizsodany
& Gamipgiay
i Al of the dboee
5. In humans, malarial parasstes multiply by
a.-Binary fsslon
- Budding
. (St
d, Sehuogoig
& Which of the following s not a flagellate
4, Maegivra
b [sifumgmia
L, LiRingan
d. Deentomioehs

Answer

b Ld TN




® INTRODUCTION

The word amehs i derived from the Greok word “amibe”

mieanlag change
Aameboe are struciurxlly simple profogoans which

have no fyed shape, They are classified wunder Prdlioe

Sircomastigophors, Setyelyiume Sarcadina, Superclozs

Hhi.mp-e.-l_l,; anidd Qreler: Aapetbbda,

= CThe cytoplism of ameba is bounded by omembrane and
cieny b chiflerentiatisd o an ouler ﬂ'i‘uprﬂ;m andd dererir
errclaplnsnn

*  Pavudopodia are formied by the amieba by thiustng o
ectoplasm, Inllowed by endoplasm. These age employed
for locomation and engulinient of food by phagocyioss

=  Reproduction nccurs by fission apd buedding. Oyst is
formed in unfaverible eondiions and is dsually e
infective form for vertehriate host (e.g. Enlamroeha
teistinlylice ).

s Amebae are clissificd aselther free-living or Intestinal
amebse {Table 1)

»  Acfew of the free- living wmaebae ocopsbonally act as human
pathigens producing meningoencephalios and other
indectois, ol "i'i'.lr‘ﬁ"lli'rhl'l' aidd Acattriligmioehna,

«  The pardsitic aimebare inhabit the atimentary canal,

Table 1: Ciasaticasion of ameban

T

« Erdarmoeta hipbidiod
= Ernfcumesetut iy

+ Erafcrotbed cod

o Erstiamiia kol

+ Erntenticnba hastmdnad
+ Ennamuaiataz ginghals
+_ Erielirirs g

« hodamodha butichiin

Mote All intestnal smebac ane.
byt

= Mre e o
o Acanhansoeha pp
= i nu ik maogidhirig

Reoter Al Treer Theng mebse
are nppariusdsbis pathogens

B ENTAMOERA HISTOLYTICA
History and Distribution

L hisradpien was dliscoversd by Lbsch in 1875, whis
lammomnstransd v parasite in the dysoteric lecesof o patient
in 51 Petersbung in Biessla

o In VRS, Willam Osler reprorted the case of 8 young man
with I.I:. WY, whvo lber dlbsd of Tiver nhseras,

¢  Cooncilman and Lallewr in 1891 esasblished the
pathogenesis al lntesiinagl andd gt amebiasis and
intraduced the terms "amelic dysentery” and “amehic
lver ahacess’

s E histidetion s worldwide inprovalence, being much
imee commien in e ropics than elsewhiene, I has been
found wherever sanitation is poor, incall dlimatic 2ones
from Aliskin {5136 1o Stradis of Magelinn (52°5),

o 1 ks B eported that aboot 1% of wortd population
and 50% of thi= inhabltants of developing counrics may
B fadeetedd winh the parasite,

L Thie infection b€ ot ancommyiman even in afffusnt countries
absoein V% of Aumerkeans g reporoed 1o e infeceed

«  While the inajoriy of infecied huminns (B0-99%) ar=
asympiomaric, imvasbve amehiisis canses disabling tiness
i an estimated 50 millkon of people srd eatises 50,000
deaths aromiinlly, mostly in the tropical bely of Asia, Alricp
and Latin Amernca.

e i is the third leading parasitic cawse of moralite, sfoer
imilaria and schistosomiasis,

o Lpdibeminlogically, Indiacan be divided into three megpons,
t!l-l,ll_'i:ll.“HH o Bhi p evalenee of intestinal kmebiass:

. High preralence states [ =308 Chandigarh, Tamil
Madu and Maharashitm

2 Moderate provalence stales | 0= 00% 0 Punjali,
Rajnsthan, Uhrar Prackesh, Delhi, Bibide Assao, Wist
Hemgal, Andlim Pradesh, Karmataka and Kerala,

1. Lo presalesnce states <1006 ) Haryana, Gujanat,
Flimusehal Pradiesh, Madbya Pradesh, Cddisha, Sikkim
and Paduchermy




Morphology
E histofytica ocours in three laorms (Figs 1A to E)

Trophazoine

2. Precyst
b 6,

Trophozoite

Troplweoie B the vegetative or growiong <tege-of e parasioe:

(Fig. 1A). It 5 the only form present Qy dssoes,

——

[t is irvegular in shape and varies ln sizo from 1260 pan;
average being 20 pm.

It is barge and actbvely maotlle in freshly passed dysentere
sto, while smaller in convalescents and cirmiem,
The-parasite, as i occwes e i the lode as o commesnsal
Is generally smaller in size, abiut 15-20 g and has been
called the minta form.

Cytoplasm: Outer ectoplasm bs elear, transparcnt and
refractile. Inner endoplasm s finely granular, having
a ground glass appearance, The endoplasm containg
nuckeos, food vacuoles, ervihrocytes, occasiomally
Ieukoeytes and tbsue debirls,

Preudopodia are Anger-like projections formed by
sudden jerky movements of ecisplasm in one dircctien,
fultowed by the streaning in of the whinle endoplasm
Typical ameboid motility is & crawling or gliding
mavement and not a free swimming one. The direction
f ménvement may be changed suddenly, with anotler
paetdopodium being formed o1 a differone site, when
the wholi cytoplasm Hows in the direction ol the new
peesdopodium. The cell has o be antached 1w some
surface or particle for it (o move. In culture tbes, the
raphoznites may be seen erawling up the side of the glass:
tuhe.

Peeudopodia formation and motiliy ane ihibdaed an b
tEmperalunes.

Nuclens is spherieal 4.6 pm in sire and contains central
karyosome, surrounded by clear halo and anchored 1o
the nuclenr membrane by fine rodinging librils called
the finin nefwork, giving o cartwheel appearance. The
nucheus & not clearly seen bn the living ophagoites, bu
can b clearly demonsirsied in preparations <tilned with
iroedi hesmnatosylin.

The nuclear membrameis Hoed by a dmoof chromarnin
distributed evenly as small gromiles,

The irophoraites from dcute dysenteric stools ofien
contnin phagocytosed erythrocyres: This feature s
diapgrostic as phagisdviosed red cells are it foand inany
other commensal intestinal amebae.

Thae rrophidieoites divide by biniary fisston i every 8 howes,
Trophowoites survive up to 5 hours at 37°C and ane killed
b dhryingz, bt and chemical sterilisntion, Therefore, the
infection fs et iransiibived by trophaiadies, Even if I
trophozoites from freshly-passed sioals are ingested,
they ane rapldby teciroved ln stomach and canmi inktiate
fnfectian,

Precystic Stage
Trophozolies undergo encystment in the intestinal lumen.
Encystiment does not oceur in the tissues nor in feces outside

the
-

mn- encysiment, the rophozoite extrudes it food
seieunles and becomes round or oval, aboit 10-20 pm in
sizi, This s the precvstic stage of ihe parasite (R 1B).
Ieeontains a large glycogen sacuole and two chramatid
bitrs

It thasy secrisies o hghly retracrile cvst wall aroumnd it and
Brcomis oyl ' '

Cystic Stage
The eyst is spherical in shape abaout 10-20 po in sie.

The ealy cvst contains 3 single nucleéws-and 1wo
pthier strucivres! (1) 8 mass of ghyeogen ond (2) 1-4
chromatoid bodies.or chromidial bars, which are cigar-
shigped pefmetile mds with rounded ends (Fig. 1C), The
chromatoid bodies are so called brcause they sain with
bematonding lke cliromatin,

Ascthe oyt snntures; the glycopen maess and chramidial
biirs disappaear and the nucleus undergods two successive
mibfotic divisions i form owo (Fig. 10} and then four
mupcish Thie meatuire cysi Is, this quadrinucleate [Fig. TE).
The cvsr wall i o highly refractile membeane, wihich
muitkes it highly pesdstant to gasaric juloe and unfavorabibe

epvirommentsl condition

Hﬂ 1‘W&Eﬂlﬂm Mrﬂﬂ"*ﬁ' i) Tiaphasaite: |H! 5 ik
[ ' Predystic stage: (C) Unn .
IIII-.I Binucizase oyl and [F1 Mature quadnnickenls ot I.lnh-lllﬂ CyS,




Thes miecled and chromidial bodies ean be mide oue |n
unstained Gl b ey appear more. prominently o
stalned prepanations,

With iron hematoxviin staim, nuclear chromatin and
chrommarabd badies appear deep bive or black, sl thae

- glvoogen mass appedrs unsained.

When stalned with iodine, the ghycopen mass appears
golden brown, the nuclear chroamatin aod kirvossmae
biright wellow, and the chrrmatom bodies appear as clear
spha, kg unstialned,

Life Cycle

E. histalytica passes i life cycle only In one host man
{Flow chart 1 and Fig. 2},

Infective Form

Mature quadrinucheae cyst pussed in feces of convalescenns
and carrfers. The oysts can remain viable under mois
egpndithons for whoug 10 days:

Mode of Transmission

Man acquires infection by swallowing food and water
confatnlnated with cysts

As-the oyst wall b resistant to acthon of gastnie jwice, the
eAsEs s thrigh the Stomach undanmged and eoter thie
rmall inrestine,

Excystation: When the oyst neiches ceoum or lower part
of thie ileumy due o the alkaline medium, the cest wall s
damaged by frypsin, leading o excvsintian,

Flow chart 1: Life cychs of Endnmoste hisholvincs |(schomatic|

Matacystic tophozotes | Precyst |
1 ¥
Matacyst in small inbostine | Covsts 14 nuclol |
I '
| L
Cyets ingested | Passad in foces
eaee Cynt it contamiraind food o water |-

Fig. 3: Life (ycle of Entangebo iuohiica



*  The cytoplasm gers detached from the cyst wall and
amehold movemenis appear causing o ear i the cysa
wiall, through which guadrimicclente ameba s Ubermbed.
This stage is called the metacyst (Fig. Z).

s Metacystic trophozoites: The noeclei o the metacysg
imimmediately undergo division o form eight mechel, cach
of which gets surrounadod by fis own cytoplasm o became
eight small amiebulae o metacyadic trapiiozoii.

s I edeystation wakes place in the small intestine, the
metacystic trophozolies do not colonize there, but are
cartied (o the cecum.

s  The optimal habitar for the mecscystic rophozaite (s the
sitbmiueosal tissue of eecuwm and colon. where they bodge
in the glandular crypts and grow by binary fission {Fig. 2).

s Soune develop into precyste formes and cysis, which ane
passed in feces o repeat the cvele.

s Thisentiee Iife cvcle 5, thus completed in one host.
Invminsd of the cases, 1 hisiodvtion remins asa commuessil

in the large Intesting without cawsing amy il efects, Such

persons become carders-or asympiomatic cys passers and
are responsible for maintenonee and speead of infection in
the community. Sometimes, the infection may be activated

ol ilinical disease ensuesi Such latetcy and reacibvanion ans

the characieristics of amebiasis,

Pathogenesis and Clinical Features

¢ E hisrelytice causes intestinal and oxtrsimestinal
amebiasis

s Imeubation period s highly varlable, On an average, it
ranges from 4 doys w4 manths.

#  Ameblisis can present in different foros amd degres of
severiny, depenling on the orgian affected and the éxtent
of damage caused,

Intestinal Amebiasis

The lmen-dwelling amebae do not cagse any flness. They
cause disense only when they invade the intestinal tissues.
This happens only' in about 10% of cases of infectiaen, the
rirrtining $0°% being ssvmptomatic,
¢ Mot all strains of E Aisoddicn wre pathopenic or invasive,
Differentiation between pathogenic and nonpathogenic
strains can be mode by suscoptibiliey to complemont-
medioved lvsis and phagocytic activity or by the use
of generic markers or monocloml antibodies ded
e anahsds
Adherence: Amclile lectins (Gal/GalNAe Teciin,
360 kB surfpce profein of £ Ristodyrica] medbines
aclhrence o glycogen receplor of oolanic mucosa.
Cytolials: The metacysiic iaphaeoiies pemneiabe the
columnar epithielial colls in the crypts of Lickerkuhn
bt the colon. Penetratlon af the pmeba ks faciliaied

Bax 13 Facioms aftecting wrulence of EnTiymisin afphtica

: bofytice VTrains can d into it
osepryames m&ﬂﬁﬂ ﬂ“
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{1} the pathogenis sting i W
stroire, reckinihed s £ wﬂmﬁ-ﬂhm
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by the motility of the trophozoites and the tissue
Ivtic activity of the amebic cysteine profeazes like
histobyxin, cathepsin B, metallocollagenase. Cysteine
proieases degrade the extracebiubar marris [ECW )
component of host cells and immounoghobelin A (g
(Box 1) and alio inoctivates complement (L
Amebapores are ionophore prateins of ameba
capable ol Inserting fon channels into Hposames
caiising lysis of trget coll membrane of host cells.
Tissue necrosis i also cotsed by e Dedosornial eneymes.
of the inflammiainry cells surrounding the irdplosakies and
proinflaimmarory cyvtokines like interleukin.g (10-87 and
fumar necrosls fmctor-a (THNE-a) reledased from these oells,

s Mucosal penetration by the amoba prodioces discreie
ideers with plnhead center and ralsed edges, Sometiimes,
the Invasion remains superficial ind heali spomanentsdy.
More oftien, the ameba pencirates (0 subimicosal lyer
pivgd mivliplics sapidly, causing lyviic frecrashs and thas
firming an abscess. The ahscess breaks down to form an
ieee

s Amebic wlcer is the iyplical lesion seen in Intestinal
amiehilaais (Flg. 3} The ulesrs are mliiple and ane
popftiied to the colon, being niost nmmarous o ilie Secum
and next in the sigmoidorecial reglon. The nteryvening
mrcous membrane beween the ulcers mmains heahiby,

#  Licers appear inttially on the mucosa as ratied nodefes
deith pronsting exfges measuring pinhead o 1 inch. They
larer break donwn discharging brownish mecrotic mterin
corining large numbens of ophoaokes




Figs 3A and Bz (A Intestingl amabiasis: Specimen showing ameobe: ulces in colon; (8] Flask shaped nmatic ulcet

o The ypical amebic uleer is flask-shaped in cross section,
with mouth and neck being narrow and base large and
roumded,

»  Multiphe ulcers mary coalesce tp form large necrotic kesions
with ragged and wndermined edges and are covered
with brownish slough, Base is formed by muscular coat
(Figs 3A and B). '

»  The ulcers genceally do not extend deeper than
stibmucosel fayer, hut amebae spread faterally in the
submucosa causing extensive undermining and patchy
mucosal loss Amebae-are seen af the periphery ' of the
lesions and extending into the surrounding healthy
tigsuses, Docasionally, the ulcers may involve the mivscular
and serous coats of the colon, cansing perforation and
peritonitis. Blood vessel crogion muy cause hemaoruage.

o Thesuperficial lesions gencrally heal without searring, but
the deep ubcers form scars which may lead o strictures,
partinl obsinection and thickening of the gut wall.

+» Ameboma: UOccasionally, a granulomarous
pseudoiumoral grovwih may devolop on the Intestinal
willl by rapid invasion from a chronde ulcer This amebic
granuloma or ameboma may. be mistaken for are
malignant mmor Amehanias are most fredquient at cecum
anil reciosigmold junction (Box 2),

Systemic manifestations of ameborma ane recial tenesimus,
high fever, abdominal discombort, anonexa and nausea.

Clinical featuresof intestinal amebiasis: The clinical pictue

covers 4 wide spectrum from noninvasive carrier state 1o

Fulminant calins {Box 1],

o Therincubation pericd s highly variable from | -4 nonths.

o The clinical course (s characterlzed by pralonged ltency,
eelapses amd nlermissions.

= Theypical manifestation of Intwestinal amebiasis b amebie
dysentery. This may resemble bacillary dysentery, but
can be differentiated on clinical and Bbonstory grounds.

B 27 LessboanS ity oo Inderstinal omsiiiss

o Senalk superhicial uicert inwstving ooty this miacces.
Mummmmmmnuﬁ-
* shaped In cross wtion. |
Hﬂﬂmﬂ irtestinat weall with thinning, ﬂam
+ Extensive adhesions with the neighiboring viscers,

+ Formation of tumar ko masses of granition tssis famebomi,

Bax 3: Comgplicalions and secqucias of wisstinsl emebaasis

Compared to bacillary dysentery, it usually insigdious in
st and the abdominal tenderness ks less and localized
[ Tahlez).

o Clhie stools are barge, foul-smelling arid Brownish Black,
aften with blood streaked muces Interminghed with
foces. The risd blood cells (RBCS) in stools are clumped
and reddish-brown in color, Cellular exudate s scanty,
Charcol-Leyden erystals are often présent. £ histolyticn
trophioeoites cian be seen containingingested crythroeytes,

«  The patlent is usiphlly afebrile and nontoxic,




Tabbe 2 Deffndemiinl ipatunes of amabic and bacdipny theaentpy
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= In fulminant colinis there By confleent uleeratfon and
niecrosls of colon. The patent s febrile and toxi.

= [restineel amebinsis doss aor abways resull in dysentery.
Quite often, there miy be only diarrhea or vague
abidamital svmproms popularly called “uncomfonable
bielly” of “prowling abdaomen”

o  Chronic Ivebvement of the cocuny causes o condition
stmuilating appendicitis

Extraintestinal Amebiasis

The various extrainpestinal lesions i amebiasis have beon
simmiirizisd in Flow chart 2 and depleted [n Figare 4

Hepatlié ameblasis; Hepatic involvement s fhe mosg
copmnonn exrainiestingl complication of amebiosis Although
eriaphiozodtes reach the lver linmost easies olaomehio disentery,
only in a smoell proportion do they manage 1o lidge and

Flow chart 2: Sies alfectod in amebinsis

Feg. 4 Specimern showing amebss (v aDeoess

miliply there. I the mopics. about 2-10% of the individuals
infected with E Mdstedyiica sulfer irom hepatic complications

The history of nmehic dysentery is absent in more. than
SUE ol cases.

Several patkents with amebic colitls develop an enbargod
teinder liver withoot detectable impaiemvent of Hyver
functhon or fever, This acuie hepatle mvohemaent (maekie
heparitis) may be due o fpested vasion by amebse
froim an active colonls Infection of to loxic substances
from the colon reathing the liser It is probebhe (hat
lived ddarmuge may ol be cabised dinecily by theamehae,
bt by hagdomal ersvmies of Ivsed polyinorphonuclear
neutfophils and moenocytes and cyiokines fom ithe
infammatory colls surrounding the trophosoites




Amebic Hoer abscess:

#  lnabout 5-10% of persons with intestinal smelslass, e
orbscesies oy ensue [Fig. 4). The conter ol the absoesd
cotitains Bk chocolate frown ges (anchory sance o).
whichisliguelfied tecootic liver asie, s bacteriologically
sterile and froe sl iineha. A the peeriphery, thiene bs almast
nogmval liver thssue, which eongaing nvvading gmeba
{ Flevw chuirn 3A),

#  Liver abecess muy Be miultiple or more-afoen salitary,
usynlly locited i the wpper right lobe of the Hvee, Cardinal
signsal amebic lhver abseess s painful hiepaomegaly,
Fevet B present in most clises, Anonesta, natsea, welght
Igsand Favigae dnay diso be possent. Aoy (iknd-foonm
cases of wmeble lver abacioss huve Dleikoeytonsks (= 10,000/
LY mnd increased serumi transdminases, foundice
develops unly when lesions are multiple or when they
pressan the biliary tract,

e Linurented abscesses pend o puprure doma the adjaeen
tisines through the diapheagm into the lung or pleural
cavity, perlcandivm, peritarsal cavity, stamach, Higstine,
of ieferion venn cova of exremmal v throegh nhdombnal wall
s skin

s Ameelic Bver abegess is 10 times niont freguent o adalos
tham iy chibldmen and thres toees mone: fsgueent o males
thain in Festiles.

Pulmonary amehiasis: Very tarely, primary amebinsis of
thie biinsg ey occur By dinesct hematogenons spread froan the
colon bypassing the liver, bt it meost often follows exterdsion

of hizpatic abscess Uurough the diaphmgm and theoefore, the

lorwer part of the right lung is the usual area affected (Fig, 5).

*  Hepatohrochial fissuls usually resulic with expoctoration
of chocolate, frown sputim, Amebic empyema develops
bess ofiom

=  The patient presenis with severe pleuritic chiest pain,
ibyspnen and nonproduive cough,

Metastatic amebiosis: Involvement of distant organs is by
himatogenous spread and through lymphatics. Abscesses
in kidney, brain, spleen and adrenals have been noticed
Spread v brain lemds o sevens destractbon of beadn tlssue and
js Fapal

Catarmeous amebiasiz: 1 oceurs by divecr extension amound
inus, colosiomy site, or discharging <inuses [rom amebic
abscessos. Exrensive gongrenons destroction of the. skin
peours, The leslon may be mistaken lor comndyioma. o
epithidiomia,

Gemitoaringry omeblasis; The prepuce and glans ane
affectied in penle amebiasis which is acquined throwgh aal
imtercouwrse, Similar lestons i females may occur on vulva,
vaging, or cevix by spréad from perineum. The destimuctive
ylcerative lesions resemble carcinama,

Laboratory Diagnosis
Diagnosis of intestinal Ameblasis

Stool exgmimation: Intestinal amebiasis. hos 1o be
differentinted from bacillary dyvsentery (Table 2], The stool

Flow charts 38 and B: (&) Lavoraspry disgpnosss of srsenic iwor piaress: (8} Laboratony dagnos:s of Enmnmosds pisiolies
A Laborntory diagnosis of amebic liver abiscoss |

Amobic fivor abscess |
5 Y 3 % 3
of pus or asperate snrmination * HHA oxamination
of Pl O BEpES + ELISA \ = K-riy
= Lobind sgglutington - | = USG
bt +GT scan
+ haRI
B. Laboratory diagnosis of Entamooba histadytica |
¥ ¥ ¥ + i
« Matroscapy wBeomch and Droohioy | © Stsned praparation -E:lm s
R AN s Craig's i
& Trhchom e Sl « hitsan's -
peeparadion ko * Rashinson’s
e
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Fig, 5: Lesions of amebuass

should be collected int mwidemiouth cantainerand cxamined

without defay, It should be inspecied imporosgopically as well

as microscopically {Flow chart 38).

=  Muacroscopic appearance; The stoul s foul smelling,
copiows, somiliquid, brownish-black in color and
intermingled with blood and mucus I does noe adlene
1 thiee Comiainasr.

#  Microscopls appearance:

Salire preparalion:

+  The cellular exudate s seanty and consists of only
the nuclear masses (pyknotic bodies) of a few
pus cells, epithelial cells and macrophages,

¢ The RBCsane in chompsand yellow o Browm-red
in eolor,

#  Charcot-Levden erystals are ofuen present. These
e l,ljur_nl:-l:-l-u]'i.ud,n:u:l. by and refrociile rrlr.'nlllh
(Fig.6). _

#  Actively motile rophoroties throwing pecoado-
podin can be dempnsomied in freshily-passed
stool. Presence of ingested RRCS ¢linches the
idendiy of 1 histedytica, Suclews = neod visible b
o fuint outling may be detected,

#  Cyst has a smioath and thin oell wall and contains

rovand pefemctile chomatodd bars: Ghyeogon mass:

i not visibde,

Fig. &: Chancol-Layoien crpstils

Toddin preparition:

¢ For the demonstration of eyvdis or diad
rrophozoites, stalned preparations may be
required far the study of the neclear chamcter
lodine-stained preparation is commonly
empibeyved for this purpose, The rophogodite of E
hisiedvricn stalns vellow oo fght brown, Nucleus
i clinry visible with a eenpral Karyosome, The
cytoplasm of the cystic stage shows smooth
pnd hyaline appearance, Muclhear chiomatin
and karyvsome appear bright yellins, Glveogen
masAes stain golden brown and chromanoid
bars are pot stalised, Trichrome sialn 8 useful
to demmomateate intracellular features: of bath
iriprhiceeoies and cysts,

« Rinee exeretion of cvsis in ihe stoal §s often
i ifent, at beast three consecutive specimens

shiould be cxamined [Fig: 7).

Mucozal sorapings: Scraplng obtalned by sigmioidoseopy is
offen contributory, Examingtion method includes o direcs
wiel maount and fron hemstoxyvlin and mmunofluordsoont
staining with antl-E histolyiice antibodies..

Stoed eulture: Stenl culivre d5 0 more sonsitive method in
eliapmpsdeeg chropic sl asyvmpirmatic intestinal ameldasis.

Culture of stools yields higher positiviey for £ fisidytios
as compared 1o direct examination.

Paolyzrenic cublure s done i enrichied rmivdivm nhich contains
Iecteric, protozod, serdem, staroh, ofc, for nourishment of the
LTEETS

Medin psed for pobyxende culiune inchude:

»  Boeck and Drbohlav's biphasic mediom

#  NIH polygenac medium

= Cralg'smediam




Leh=E. himdolylea trophonssa. n'rnﬂhtn—m
imuhdﬂrllmﬂﬂm— MEROI0AN, g
[rsish vacieg | b contaming rgesied arythiooyies.

Lefi-E figlofydicn unnochsste cysl. Middhe—Barrockoabs oyt
Pl - mpcigadn oyl (HEvnhan s Pamaloyin
wim, Musgrifcabon SO0

Fig. TEEminmodio Rsaldass a5 il apmasrs inlatiron: spociTe

¢ Melson's micdium
#  Fobsinsan's medivm
s Balamih's mediom,

Axerile crlfuore is chane inomediom that dodes not feguine
presence of other microorganisms. DHamond's axenic
imetel i s comnmanly weel. Axonic ol ane used for:

s Spodies of pathogeniciny
= Anigonic chamcierisaion
o Dhrug sensitivity of ameba,

Tor obiain growth in these mgdie 50 rog of formed stoals
of 0.5 mL of Hguid sioel containing cyst or trophoeoites of
ek s inoculated and incubated ot 3770

Seradiagnosis: Serological weits become positive only in
fnvmshve amcbinsis

Antibady detection: Amoetdc antibaodies appair in sprom anly
In late stages of Intestinal amehlasis, Test forantihodies in
serum help in diagniosis of mainly-exmintestinal infections

Semlogical tests include inditect hemagglutination
piany (THA), indirect Muorescent antibody (1FA), engyme-
linked Immunosorbent assay (ELISAY countic-current
Immunoebrciroprhoeesis (CTEP) and latex agghatinagion s,
Serum with antityody teer of 123256 or mone by THA and 12200
by 1EA ape considered 1o bosignificant,

Amelde antigen detection: Amobic antigen o serom i
detected only in patients with active infectlions and disapgpcars
after clinical cure. Andgen like Lipophosphoglycan (LPG)
amebilc bectin, serine rich E histolyica prowin (SREHP) are
dietected using imonockonel antibodies by EL1SA,

i
'-r -;'5 'I""_

Staol antigen detection: Deiectlon of coproantigen of E
histodyrica in stool by microwell ELISA is more sensitive than
stehil exarminathon and culture,

Commercially available ELISA tests like Techlab E.
Ristolytica 1] to detect Frtamoeha antigen are more casily
performed and are being used with increasing frequency.

Medecular diagnosis: Recently, deoxyribonusclelc scid ([NA)
probes and radioimmunioassay have been used 1w detect E
Mbtotytica in stond. Tt i n mpid and specific method.
Heal-timie pedyresise chaln réactien (RTPCR Fis a sensitive
bt foap diotection of 1 fidolvtica from pus of liver abscess,

Diagnosis of Extraintestinal Amebiasis

Microscapy: Mictoscopic cxamination of pus aspirated from
liver abscess may demonstrate rrophozoite of £ histolytica in
birss thien 0% eases, [n case of Hver absorss, when diagnostic
aspiration is done, the pus oblained from the center of the
ahscoss may not contain ameba as they are confined to the
periphery, The fluld draining after a day or two s mone likely
to contin the wophozotte. Aspirates from thie margins of the
abscess would also show the imphooies. Cysts ane never
aen [ extraimbestinal lesions

Liver biopsy: Trophozole of 1. histolyfica may be
demonstrated In liver biopsy specimen, in case of hepatie
amebiasis or ameble hepatitis.

Serological test: Sorological test; are of immense value in the
diagnasis of hepatitis ameldasts,

Craig [ 1925) was the first 1o ropiort & complesient flsation
Peal troameblasis, Subseguently, a number of differcm
serologiedl tests have been developed incliding:

#  Indirect henwgelativarian (A

o Litex agelurination (LA}

o Gl diffusion precipitation (GOP)

o Cellulowe acvtate membrase precipitation (CAP) te
s Coigrter-current immunoelectraphoresis (CIE)

s Enzyme lnked inmancsorbent assay (ELISA)

While THA and LA are highly sengitive, they often give
fabse- positive rosults. They remain positive lor several years
even after successful treatment, Gl precipimation tests are
less semsitive, but more specilic. ELISAs are hoth sensitive
anid specific and test like GDP and CIE become negative
within & months of successful rrestment.

Kroel exereribration: 100y nol of mgcl value as E histeiyiicg

evst ean be detected in stool in less than 15% cases of amebic

hespatitis.

Radiotogical examination:

o g Xoray, the right lobe of the liver is generally found to be
sinaied a1 a higher level




*  Radiolsetope scan of the liver may locate the space-
oceuprving lesions.

*  Ultrnsaaography {USG), compured wmography (C7)
scan, or magnetic resenance fmaging {MART) of lver may
be found useful in detection of amebic liver abscess { Flow
chart 3A).

The dingnoxis of ameebic liver abscess s based on the
detection {generally by USG or CT) of one or more space.
oceupying lesfons in the Hver and a positive serologic test for
antibodies agiinst £ fistolytice antgens. When a patient has
o spasce-ocoupying lesion of the lver and a positive amebic
seralogy, it is highly sensttive (>84%) and highly specific
(+35%) for the diagnosis of amehic lver ahioess (Flow
chart $A).

Immunity

Infection with nvasive strains includes: both humoral and
cellufar immune responses. Local and systemic antibodies
can bit deronstrated within nweek of bvasive infection,

All classes of immunoglobullns are produced bot TG
predominani.

Tmmunegiobulin A plvs an impartant cole 0 humaeil
inenunity 1 E. histolytica o resist Gal/GalNAc lectin

Infection confers some degree of protectlen as evidencesd
by the very low frequency of recurrence of invasive colitis
and liver abscess in endemibc areas. The course and severity
of amebinsis does not seem 10 be affecred by human
immunodeficiency virus {HIV) Infection. Serological
response is handly ever =een ininfection with nonlnvasive
aymidemes:

Treatment

Three classes of drug are used in the meatrment of amebiasis

. Luminal amebicides: Diloxanide furoae, Indoguinol,
paramicnvcin aidd tetracycline act in the intestinal lumen
bt fot in Tisses.

L. Tissue amebicides: Emetine, chloroquine, eic, are
effective n systemde nfection, bat less effective in the
intestlie, Dosage of chloroguine in amebde liver absoess
i 1 g for 2 days falloveed by 5 g daily Tor 3 weeks:

4. Both luminal wad tssue amebicides: Metronidazole and
redited compounds like inidazole #nd omidezole act on
both sities and ane the dnig of chalee for treating amebic
coliths and amebic liver absoess,

Metez Although merronidazole and finidacele sct on both
the sites but neither of them reach high levels in the gut
lumesi; therefore, patonis with amebie colitls or amebic
liver abscess should abso recelyve treatment with a luminal
ageat {paramomycin or iodoguisol ) to ensiare eradication of
Infiction (Table 3). Paromomyein is the prefermed agent
«  Asymipiomathe indiddoals with docamented L histodyicn
infection should alsn be meated because of the risks of

T-lhh! !ltﬂecuﬂﬂnmnm mm af antismesie drugs
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devieloping amebic colitis or amebic liver abscess in the
future and risk of tansmitiing the Infecton 1o ot
Parnmomycin or ledoguinol in the doses fisted in the
Table 3 shouldd ba desed i theas chses,

v Lhral rebydrtion and electinbne replacement should be
done wherever necessary.

«  Asplrathon of liver abscess ean be done as an adjunct to
medical reatmient in dose of imminent ruptuire.

Prophylaxis-

Gieneal prophviasisis as for all fecal-dral infeotions, Food

and water have to be prinected from contaminaton wit

hwrmmaes excrega. '

¢ Detection and treatment of camiers and thele exclusion
from food handling occupations will help in limiting the
sprend ofinfeciion

«  Health education and inclusion of heally personal halijes:
helpes In contl.

= NONPATHOGENIC INTESTINAL AMEBA

Entamoeba Coli

E. cuti wais first described by Lowds (18703 and Conningliam

{1871] in Kolkata and its presence in healthy persons was

reparied by Grassi (1878).

It s worldwide in distribution and & nonpathogenic
commerisal intestinal imeb.

*  [uis farger than E histodviion about 20-50 jm with sluggish
maatility i Eontaing inggosoed Blicteria Bt no fed cobls

*  Tha onecleus s cleady visitsde in ensuidned Aims and hos a
large eccentric kurvtscme and thick nuctesr membiane
e withy cosrse granubes of choomatin (Figs A and &),

= lystearedarge, 10-30 pmoin size; with a prominent
glveopen mass [n the carly stage. The chromatold bodies
are sprinder-ike and feregisfar. The o oyt has el
nchel [Fhg, BC).

= CThe life cvele is the same as in E fisolyrion mseept tha
it remivs o luminal commensal withour issue invasion

amd Is-monpathogemc,




Figs BA to C: Schemalia diigram of the mephosoigical forms of Entamoeta coll (Heidonhan s tematisen magnfcaton 2000K).
[} argatative form (B) Binucieate cyst; ard (K] Eight-nuchnate o

Entamoeba Hartmanni

E. hartoani occurs wherever . histolvtica is found. Tt is
nuow considered 1o be a separate species of nonpathogenic
cormmiersal intesrinal wmeba
= It is much smaller than £ histelitlea, the rophecaloe
miedsiring 4-12 i and cyst 5-10 pm in size (Fig. 9).
»  Trophozottes do not ingest red cells and their motility is
lims sbgorantia
*  Theoyst resembles that of Endelintiay nana.
Differcrial festires of cyst and wophovoites of £ coli, [
faartmand wnd B histolytics are shown in Table 4.

Entamoeba Gingivalis

E. ginglivalis wis e fiest amecha of hoens, discovered by
Ciros inc 1845,
s Ivis plobal indisiribeicon,

= Only b grophozoiie is fowond; the l':|.'.'il|.l.'. stage I:H:In].;_

-apparcnily ahsent,

# 'The trophoeisdie is ekt D0-20 g, actively motdle with
mudriple peendogodin

¢  The cyvtoplasm contains food vacuoles with ingested
bacterin eokooytes amd epatlebial celis,

*  Nuclews s round with centril knryosome lined by coarse
chromatin granoles,

= The ameba lves o gloghval dssues and s abiundant
in unhygienic mouths. It s a commensal and is not
ennslidered i onase aiy disese

#  [vis rransmled by direo ond contect.

o pingivadly nve been found in brorchiiol washings and
vaginal and cervical smears, where i1 can be mistaken for
B histolycn.

Flg. ¥ Trophozese-of Entamoetyy hanmanl

Endolimax Nana

This common commensal ameba b widely distriioted,

¢ Tofivesin thee hom ineestin

o The trophozode is smll (o s, less dian 10 pm in
sboe with a slugggish maotilisy (Fig. 10A).

o The icleus has consplousus kiryosome connected o
puiclear membmne by oie o none coanse sirands,

e The cyst s small, oval and gquadrinucheate with ghengen
miaas and cheomidial birs, Which are Inconspicunus o
ahsent (Fig. 1OB).

= I noppathogesic.

lodamoeba Butschiii

This is widely distributed, tough less common than £ coll

and E nana,

s The vophoesite s small, 5-12 pm. with consgicudiis
nucleus (Fig. 11A4).

¢ 'Ihe prominent Karyosone is hall the size of the nucieus,
howlng bull's eve sjppeirmice




Figs 10 and B: Eddolima mang, (&) Vegatative form: and
(8 Quadnnucents cyst

= The cystis oval, uninucleate and bas o praminent iodine
staining ghycogen mass [ fodophilic body), Hence, the
namte fodamoeba, IUisnoapathogenic (Fig. 1 18).
The comparative marphology of amebae infecting
humans is illustrated in Flgore 12,

® PATHOGENIC FREE-LIVING AMEBAE

.imnn.g thas mimaeres tvpes of free. Miwing mmiebvase found n
water ime soil 4 few are potentially pathogenic and can cause
liemam infiecthons,
*  Primary amebic meningoencephalitis: 1t s cavsed by
ameboflagetiae Nacgleri (e brain-eatimg Amocba).
*  Granulomatous ameble encephalitis and chronic
ameble keratiis: It is caused by Acanthamoeba,
A few Instances of granulomatous amvebic encephalis
(GAE) eused by bypromysid ameba like Balamutio have also
bews feparted. While primicy ameble meninguencephalitis

Figs 114 and B: lodamonty bubsehil,
LA} Visghrtative forrm: and (5] Cyst

(PN and cheonke omebic Keritits (0AK) oceur in
previousty healthy individual, GAE has been associated with
immunodeficient patisms.

The vermn armphizolc has bien used for organdsis, which

- can multiply both in the body of a hest (endozoic) and in free-

living (evozoic) conditons.

Naegleria Fowleri
It is the only species of genus Nacglerla, which infects aran,




Flg: 12 Comparaive morphiioly ol amabag, infecting humans,
showing trophazoiia and Cpst stages. as woll oy onlarged
frepressmatinn af thell nucisar structyms

N. fowleri causes the disease primary ameiric
meningoencephalitis (PAM), a brain infection that leads o
destruction ol hrain tesue.

History and Distribition

N foruderd is named after Malcolm Fowler, who atong with

Carter describad it first from Australia in 1965

o N fowlird % 0 beatdoving (thermophillc) ameba tha
thrives in warm water ot low oiygen tension and (s
commanly found in warm froshwater (o lekes, rivers,
and springs | and soll.

o Ivis worldwide in distibuation.

» Inthe last 10 years from 202 to 201 |32 infecthins werne
reparted in the United Suites (US), and in India, o wotal of
17 cased hiye bean reporied <o far,

Morphology

N, fondderd oceurs i dhece forms:
1. Cyst

2 Amehoid trophozoin form
3 Flogellate tophobaite foom,

Traphosaite stage: The trophozoites ocear |n two forms, (1)
arrrieboiil gl (2) Pogdlaote

Amehold form: The amehold form |5 about 10-20 gm,
showing rounded pseudopodia (lobopodial, o spherical
mucleus with big endosome and pulsating vacualis.

«  With electron microscopy, vacuales appear to bo densely
granular in contrast 1o highly vicuslaned bedy of ameba
and are called a8 amebostormes. They are used for
engulfing RECs and white Mood cells (WBEs] and ary in
number, depending on the specics.

« Amebold form is the leeding. growing and replicating
form of the parasite, seen on the surface of vegetatian,
much knd water

o Iris the Invasive stage of the parasie and the infective
form of the parasite. '

Flagellate form; The biftagellate form occurs when

trophazoites are transferred 1o distillesd water. o

= This wansdprmation of nophozolies t biflagellate pear-
shaped form oocurs within a minuze. N

o The Nagellate can revent o the ameboid form, hence X
Sowlerd s classified as ameboflagellale.

Gyt stare: Trophozobes eneval due tounfavorable condithons

likie food deprivation, desbecatbon, cold temperature, eic,

o The cysr v spherical 7-10 jn in diamerer anid has
sitoisth dowille wall,

& They are the resting gr the dorniant form and can pesis
unfmvorable conditions, such as drying and ¢hlorine g
1o 5 ppm

«  The cyst can withstand moderate heat (45°C], but die at
chilarine bevelsal 2 pm and sallnity of 0,7%.

e Uysts and fagellate forms of AL fouderd have pnver been
Tesunaek in wssies of cerchrospinal fukd {CSF),

Life Cyele

Typically, Infection pecurs when people go swimming

ar diving in warm freslwaser river or ponds and poorly

maintained swimming pools or nasal lrrigation using

contarinated wp water (Fig. 13).

s This L oyele of &, fouderd s completed in dhie extornal
Erviranment,

s The amebald form of roplicioite multplies by bindiry
[[53T4

#  Under unfovarable conditions; it forms a cyscand which
undergors excystition in favorable conditions.



Flg. 13 Lfe cyche of Mragiinia foier

»  Flageltate form of trephoroite helps in the spread of .
Jandesi wo new water bodies, Since the ameboid form i
the invisive stage, hence, the fogellate forms revert to
armehaid forms o become infective 1o man.

Pathogenicity and Clinical Features

Patlents are mostly proviaisly healehy young adults o

children.

Human infection comes from water containing the

amehae and usually follows swimming or diving in ponds.

Ihe amebse nvade the nasal muooss and pass throogh

the aifactory nerve branches in the criiriform plate into

the meninges, and brain to Indtsite an aoote porilent

meningitis and encephalitis, called as primeary amebic

meningoencephalitix (PAM).

Thi incthatbon parbod varkes from 2 doys o2 weeks.,

#  Intheincubation perod. the pidientexperences anodmia.

*  The disease advances tapidly, causing tever, headache,
vormiting. stifl neck; aaxia, seture and coma.

«  Cramal nerye palsies, expecially of the thind, fourth and
sintly rerves have akso been docimented.

#  The diseas almost always ends famlly within a week

{average 5 days).

Laboratory Diagnosis
The diagnosis of PAM s based on the finding of motile
Mueglerl tmaphozadtes in wet mounts of freshly obained CST

Corehrospinal fluid examination: The CSF is cloudy o
purtlent, with promiment neutrephilic leukocytosls, elevated
priotein and low glucose, resembling pyogenic meningitis

*  Wet film examination of CSF miy show troplaoaltes.
Cysas are not found in C5F or brain.

AU auitopsy, trophorsites can be demonstrated in brain
histodogically by immunofluarescent stainkng.

Cueltvere: N, fonderi can be grown fo several kinds of Biguid
axenic media or nonnutrient ager plates. comed with
Exchurriciria coli. Both irophozolies and cysis ocour in coliure,

Molecular disgnosis; Niewer lests based on POR technobogy
ivfer virinngg chirveslopaed,

-

Treatment

The drug of choice s amphotericin B intravenously. It can
alzn be instilled directhy into the hrain,

Treatmesnt combining miconazsle and sulladiadine has
shown limited success, only when administered early,
= Mo ithan 5% cakes of PAM are fatal despite of troatmeni.

Acanthamoeba Species

A, crlbertsoni (formerly, Nartmannella calbertsoni) i thi
spechis most aften responsible for human infection but other
species like A. polyphagia, A. castellaniiand A. astromyx have
alsey heen reparied,

Distribution

This isan opportunistic protooan pathogen found worldwide
I thue enyvdrpment in wister aicd soil.
= Approximately, 400 cases hove besn reported worldwide.

Marphology

Acerpehemoeba exisis a8 petive trophagoite form and a

riskisdant oysaic form,

»  Thewophoenite is keege, 2050 by i and chipmcterioed
by spine-like pseodopodia {acenihopodia),

* It differs from Nuegleria in not having o fageliate sage
and in forming cysts in tissues (Tahle 5).

#  The pulygonal doubbe-walbed ovsis are highly resismne,

* The cysts are present in all types of environment, all over
the worrdcl

Life Cycle

*  Baoth irophopobies and cysis are infectivis
Hurman beingsacquine by inhaluion of oyst or rophosodie,
ingestion of cysts, or through maumatized skin or eyes
(Pl 14},
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Fig. 14: Life cycle of Acanthurmosta culbertsond

& Afver inhalation of pentseol or dost containbng
and cysts. the trophozoites reach the lungs and fram
ihere, they inviede the central mervis system oo the
:?Imdﬂrum. prrodiclng granulomatous encophalins

Pathogenesis and Clinical Features

= [Infection usvally ocours in patients with Immuna-
deficiency, diabetos, malignandies, malnutrition, systemic
lupus erythematosus (S1E], of alcabulism,

fizg:

= Thi putrasibe sprcacds emaiogenoushy ingoe cenmmul nervos
systein: Subseduoent invasion of tho conmective dssie and
induction of proinflammatory responses lead o n:umnal
darmage thavt can b {aial within days.

« A postmortem biopsy reveals severe edems and
hemorrhagic neciosss,

Clinical Disease

It presemis chiclly as ven chironke cormditlons: | 1) kecatids and

[2¥encephualitis;

s Acanthamoeba beratitls: An infection of the eye that
tvpleally oocurs in healthy persons and develops-from the
entry of the amehic cyst through abrasions on the cormei.

Mujority of such cases have been associated with the
prse o eontict lenss,

The prcmare resemiles that G sovere henpetic kerariils
with o slow relapsing course, but the eve is severely
parinful i the amehic infectis.

Unflateral photophobia, excessive tearing, redness
wid foreign body sensation aie the carkiess s and
sympicems; clsease is hlateral in wome contact fens
LESTS.

Keraritls and uveitts can result in permanent visuasl
irmpalrment ar blindness:

« Gramulomatous amebic encephalitis: 1t |s a serious
infection of the hrain and spinal cord that iypically oocurs
in persons with . comprartised immuine sysoem.

Grnuiomatous amebic angephalitis s belioved o
fallow inhalation of the dried cyss

The incubation poriod i5 long and the evolution of the
Hress s slow,

Clinical picture is that of intracranial -space-
pecuprying besiens with sedmines, pareies and menitnl
deterioration.

»  Disseminated infection: In immunocompromised states
fike acquired immumnoedeficiency syndrome {AIDS) a
widisspread infection can afféct skin, lumgs, sinses, and
other organy independenthy o in combsination,

Laboratory Diagnosis

s [Hagnosss of amebic beratins s made by demonstration of
the cyst in corneal scrapings by wet mount, histology and
culture. Growth can be obtained from comeal scrapings
innculated o nutrient agar, overlad with Hve or dead
Eschrichia colf and incubated w 30°C,

= Rapid disgnosis can be made by identification of ameba or
cvel i cormral scrmping by fuoresoent microseopy using
ealenflunr white statning and IFA test (IFAT) procediire,

= [Hagnosiz of GAE = made by demonsiration ol
trophozoltes and cysts o Brain biopsy, colture and
immunofluaréscence micrascopy using monocional
antibodies.
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Cerebrospinal Mukd shows hmphooatic pleocyiosks
alighly elevsiied protein heiaels, ad nirmbl or stightly
decreasid glucose lovels,

Computed tomography scan ol boiin provides
inanclusivis facdings.

Treatment

Iy acanthormeiva beratins, current theragy invalves 1opical
ndmsirstratiion of guanide or chloresidine with o withious
diamidine ngent Intovers canes, where vision is threanened,
parsetrnting Keratoplasmy e be doike,

Mo effective rrealfsent §s avatlable for “GAES Mulidrug
combinmions Including pentamidine, sulfadinzine,
rifampicin and fuconazole are being used with Bimiged
WL

Balamuthia Mandrillaris

B, mandeillaris-a lepromoxid Inge-living ameba i5 0 nesdy
identified species repored o cagse GAE,

Marphaology

It exists in amehold rophopoite stige, The Bagellare srage s

ahsent,

v isoretarively large (12-60-pm ], rregular in shape and
actively movle by broad pseudopodia,

¢ Dwst of B omaideiliarls are usuplly sphenical {6-20
i}, surrounded by o three-lyyered ovst wall: (1) ourer
irregular ecvocyss, (2] o middle mesoeystand (3] an inoer
endoeyst round wall. Under light microscopy, @ appeans
o have two walls; (1} an outer ireegular wall and (2) an
inmer simoath wall,

¢ Infecdon is ransmived through respiravory mrace, skin
leshons, or ey,

v Lifecycle b= similar fo tha of Acantinermoeha spp

Clinical Disease

It ciises gronulomitous amebic encephalits i boh heakthy
and immunocompromised hois particularly in childsen and
eldeely.

Labgratory Diagnosis

Laborarory diagiosia s done by identifving iophozoites of 5
mreridriliaris in thie C5F and teophozoites and cysts b0 braln
Hsstie,

Polymerase chpin rection also gives relishle diagnosds,

o E. mishalvbics i found inohoman colon: and: is mainly
ESyMplomatic.

Gyt COnLEING ﬂ]ﬂﬁ.‘(ﬂﬂ mass-and 1 -4 chromatid bars:
Pathogenic Arbins wne Mentified by genotic markeis and
Zymodeme analysis.

& SdoolyIn amebic dysenteny Siool & copous, fouksmolling.
brownish black often with blood-streaked mucus.

»  Amablc iicorn Typicol ulpens are disgrete, firsk-shaped,
with. rgged andermined. mirgin, found in cetum' ond
sigmodorectal ragion,

s Amebic granubpme o ameboms may Geoekon fnom chronds
ulcers,

o Exbraintestionl comphications: Amebic hegatitis and lver
Bbucess ane the st Comman.

= Abgoesses in other OrEATS such Bg- lung, beadn, splsen and
Fardtourindry frac many. resast from hamplogenous Sprosd o
by direct spread from hepatic kesion,

o Dvagnosis By demonstration of rophosnites snd cysl in
wtool fnd akso by serologhtal 1E5Es and imaging technigaes in
Birpatic aemrebises,

& Treatment: By mafronidarobe or linnrohe -along with
parmomycin, dilaxanide furoate, or chioroguing,

o E hwrtmannd, B coll, Eginghvals, E. rnana, aol ledamoats
Bre Gommonsals and nonpathogankc ameb:ae,

o Ngeglerin and Acgnthamoebs nre pathogenic free-living
A,

= N foiden’ ocours In thinos foomis: (1) oyst. () lrupl'mm-rtq and
[3) Aagdeliate, It coubes PAM.

o Acanthanioebi speciel cuse amebic keriiis and alkso GAE
in immurocormpremized sublicts.

1, Describe briefly the life cycle and laboratory diagnosis of
Entamasiio hitalytica,
2, Wiite short notes ond
o Extralalestansl armebians
b Frive-liveng ameban
1. Differentiate betwoen:
i Amehic ghynendiery and bacillary dysentiry
b, Ertoumpesba hisiodyiia and Efjomacba col
. Noeglera and Amnthamosbo

1. The main reservoir of Enfemoeba fustodytios b
&, Man
I Dirty winted
£ Bog
il Moy



e e

2. The infective form of Enfantoeba histolytiog is
a, Trophogoite
b, Binucieate oy
. Cuadrinucheate
d. Mong ol the above
3. The pmfogenicity of Entamoeba histolytica i indicaded by
o Dyreademe fatiom '
b Sz
£ Muclear patterm
o ELISA e
4, MAC sine for eieira intestinal amebiazis is
a. Livey
b, Lung
. Bealn
d. Spleen
5. Amoebic liver abscess can be dlagnosed by demonstrating
A, Cysin the serile par
b, Trogphesnites i he pus
. Cyst in the intestine
o Trophoroltes in tha fece:
. Stool of amoebsc-dytentry hai all of the followeng characieritic
aatepl
@, Charcot-Leyden cryitala
b Pyknatic bodiss
& ABCs
o Ghostcell
7. The term ameboma is used to descrite
& Amchic B alwcess
b, Skin lesion due (o dralning amebic absges

. Grosiihoria at feocecal juntion
d. M of tha above
‘8, True statément regarding Enfamaei histalytios is
&, The troplaoiies are infective bo man
b, Mature cyrst has edeileric mistisolus
C. it can chute primary ameha encephylin
d, Cyst a8 reshitant to chierine concentration wied m drinking
water
g, Al are nonpathogenic ameba living in the lumen of large
intesting except
. Entamoeta ool
b Erraricetyr Rmirnamil
e Ercilitnax mang
o, Entdemoefsr gingnants
10, Chronle ameble keratitls in seenin
i Entmmoetn hlitodyticn
b, Aconthmioeta
€ Nowrarnd foawler
il Hemollagaliates
11, Eticlagic agent of gramdomatous ameble encophalitis i
& Erdimoela hrenlyrica

b, Acanthemosba
€. Novglena
. Dvenummeda frogillis
Answer
& N 4 L | 4 a 5.h f.d e
B d & d b 1, B



CHAPTER 4

Intestinal, Oral and Genital

B [NTRODUCTION

Parasitic protocoa, which possess, udp-like fagella as thelr
orgirisof ocomection are calied gy flapellafes and classifiod
L]
. i‘h_':i'rrr.u.' YLl |]l'|'|.:|.'ali:|.;,rr|'lllr|1:|.
= Splsplrpiee: Mastgophons
o Clags dooanEstigophons | moassi udip)
=  depending on their habitar, they can he copsidened
urder:
Lumen-divelling flagellates: Flagellites found in the
alimentary teact and umogeniml wact (Tabde 1)
Hemoflagellates: Flagellntes found in bioad and
tresues (Tahle 1)
= Most lominad Magellstes are nonpathagi=nic conmmensals
Two of thiem case clinkcal diseases: (1) Glaadla lambii,
which can caise diacrhon, and {2} Trichomanaes isamalis,
which can produce viginiis and wrethritls

Table 1: Flagekates

L ohveslling .« Giovphier kninbiia o Duodenam and
flagetistos s Tewhomonds waginall  jujunum
= Tricomonas hers = Wil aned wothna
o Teichimonay hosundt. '« Mouth
= alouraa e reirali « Lange inesting (oecusm)
« Entevomonas howmins = Lame infestineg (oecum)
«, Behriamonas ] lﬂll:lt' Infitivu foohon)
s il « Lastyr ingeatines (Gl
Dientamorcha fempls « Laspe intestine loscum
g codea)
o Tyl e s -t s and
ety and blood

Flagellates

8 GIARDIA LAMBLIA
History and Distribution

It i one of the eeeliess protiesigEn pargsiles 1o have bheen

riscordisd

*  The Mogellate was licst observed by Duaich . sciennisg
Anronbe van Leeuwenhoek { 16811 in his o stoals,

o Ivis nomed Giardia after Professor Giard of Parks anad
lamidlin aler Professor Lamble af Prague, who gave a
detaibed deseription of the garasite

« e fs the most common proticean patliogen amd I8
veorbidsicke in disdribantion

o Endomiciy |s very high in areas with low sanitatbon,
eapecially tropics amd-subtropkcs. Visiiors o such places
treguently develop tmveler sdinmrhea ciused by glandiasis
rough comtaminated water,

Habitat

£r, ferabalian lives in the dwoderi and upper eluisans and is
the only protogoan panisibe found in the lnmen of the hamasn
sroniebl imtestine {Baox 1),

Morphology

I exsts 10 twei Forms;
1. Trophomsite (or vegpesaivie frm)
2. Lt (o cystic formy)

Box 1: Prododas found m small intesting




Trophozaite

The srophoesite 1= in the shape of o tennls racket (hears-
shaped or pyriform-shaped] and is rounded anteniorly @nd
pmnttd posteriorly (Figs | and 2A and §),

It measures 15 i « 9 pm wide and 4 g thick.
Drarsally, it is convex; and ventrally, it has a concave

sucking disk, which helpsin fis swachment to the

intestinal mescosi,

1t is hilaserally symmetrical and possesses:
Dine pair of muchel
Four puirs-of Magella
Blepharoplast, from which the Magelia arise (four
ksl
Cine palr ol axostyles, running along the midtne
Two sausageshaped parabasal or median bodics,
Iving transversely posterior o the sucking disk.

The trophoeaite is metile, with o slow oscillation abow

its laargg axis, often resembling falling leaf

Fig. 1 Gl ambdia in duocenal fuid wit pregaration.
Mingnification 1500

Flagelia
{4 pairs]

Cyst

It i the infective farm of the parasite (Fig. 2€).

o The oyt is smadl and oval, measuring 12 pm « 8 pm and
b sperrounded by o hyaline cyst wall

= lts internal structure inchadies two pairs ol nuclel grouped
at omet e, A young oyt comitains ome pair of nuche.

o The axestvle lies diggonally, forming a dividing line
wiithibn cyst wall,

o [emnants of the flagella and the sucking dise may be seen
tm this yourng cyst.

Life Cycle
Catapd i passes s e cyele in ome st

Infective Farm
Mlafuere cysi

Mode of Transmission

«  Man acquires infectlon by ngestion of cysts in conta-
mmirated water and food,

»  Ingestion nfas firas 10 cysts §s sufficlent w cause inlection
1913 EmEdn.

= Children are commaonly affected.

«  Direct person-to-persen transmission may also oceur in
children, male homesexials and mentally i1 persons,

«  Enhanced suceptibility o glardinsis is associated with
blood goup A, achiorhydria, use of Canmabis, chranic
pancreatitis, mulnuteition, and immune defects such as
184 deficlency and hypogammaglobulinemia.

»  Within half an hour of ingestion, the ¢vst hatchigs out
into twe trephozoites, which multply successively by
iy fssion and catonise in the dusdenum (Fig. ).

o The trophoroites lve in the dusdenum and upper part
of jejunum, feeding by pinocytosts.

Figs 2A to C: Tropharaite. (A1 ventral viow: (B Loteml vibw, and (G Quadrinuecieats cyst



Frg. 3: Lifie cyule of Giardia ambils

During unfavorabie conditdons, encystmant ocours wsually
i codom (Flg. 37,

Cysts are passed in smwol and remain viable io soll and
watir for several weeks,

There may be 200,000 cysis passed per gram of feoes,
Frtfective deer [2-10-100 cysts,

Pathogenicity and Clinical Features

tc. lambiia is wypically seen within the crypts of duodenal
anad jejunnl mupcosn, i dees mop inpade the e Bul remains
tightly adhersd o intestinal epithellum by means of the
sucking disk,

They may cause abnormalities of villous architeciure
by cell apoptosis and increased lymphatic infiliration
of laming propria. Loss of brush border epithelium
of intestine leads 1o deficiency of enzymes including
disaccharidis.

Varlant-spoetific surface profeins (V55Ps) of Glandia play
an important role in virdlencd and infecrivity of the
parpsite. Antigenic variation helps the pangsite b evasion
ol st framaune systn,

Box F: Protarsan paiasies causing earrhoea

i 1

Often they mre asymplomatic, bol in some. cases,
Ceteeratin may lead 1o mucus disrrhea, fat malabsorption
(steatorthea), dull cpigastric pain. belching and
fatilepce. The stool contains excess mwcus and far but
0 bood (Box 2).

Children may develop chronic dinrrhea, malabxorpthon
of fat, vitamin A, vitamin B, , folic acid, protein, supsrs
likee xyluse disaccharides, welght loas and sprue-like
syndmme. Chronbe giardiasts moy be due o lblure o
develsp immunogbobalin A {1gA) agiins: specific Glardta
intigen.

Ciccosionally, Giandio may colonie the gallbladder.
causing bilinry colic and jaundice,

lncubathon perbod is variahle, b isussaally ahoag 2 weeks.




Laboratory Diagnosis

Stood Examination

Ginrdiasis tin be diagnosed by identification of cysis of
Cobidrelbn feimrtdelice dn the forooed stools and the trophosoiles
and eyszolthe parisine i dieerbl stools [Fow chaes 1),

*  Onmacroscopic examination, fecal specimens conmaining
G dasbilia may hive an olfensive odor, are pale colored
anidd Tatty, and Mt o water

*  On microscopic examination, cysis and traphazoitds
catit b Todand in dlarrbeak sioaals by saline awnd Todine wet
prEparation:

# Oiren multiple specinens need o be examined and
concentration echnbguis lki format ethes o ghind icetato
are used, In asymptomatke carrlers, only the cysts ane
=BE,

Enterotest (String Test)

A uselul methed for obiaining duadenal specimen s
enterntest, A colled thread Inside a small weighted gelatin
capsube is swallowed by the patien, aftér attaching the free
end of the thread in the cheek. The capsule passes through
the stomach o the duodenum, After 2 hours, the thread =
withdrmwn, placed in saline, and is mechanically shaken. The
centrifuged deposit of the saline 5 examined lor Glardio, The
s of enterotest (& oot recommended because of the very
highs cost of thie test,

Serodiagnosis
Antigen detectlon: Enzyme linked immunosorbent assay
(ELISA), immunochromatographic sivip tests and (ndirect
immunofluorescence [ UF) tests using monoclonal antibodies
havir been develaped for detection of Glardia angigens in
Fm. 5 Flow chart 1],
Thie presency of antiyon ndicates active infection,
=  Commercially svailable ELISA kits { ProSpecT Clardia
kit} detects Criordin-specific decipen G5 [(GSA B5)
= The sensitivity of the test is 95% and specificity is 100%,
when compared to conventional microscogny

Intestinal, Oral and Genitat Flageliates [EL

*  Ihe test may be used for quantification of eysts and in
epidemiologicil and cormrol studies: but not o routine
Lngt

Anfibedy detection: Indisect inumunofusrescence test ancd

ELISA are usesd io detect pitibodies against Giiardia,

*  Demonsiration of antibpdies is usiful in the epidomio-
logical and pathophysbologleal studies,

= lhese tesis canned differentisre between recont and past
infection and lack sensitivity and specificity.

Molecular Method

Deoxyribonucleic acid (DNA) probes and polyméerase chain
teaction (POR) havee been uwed o demonstrate parasitic
geiome in the stool specimen (Flow chart 1).

Treatment

Merronidazole (253 mg thrice daily for 5-7 days] and

Illlllhml:' (2 g single digse] aee the drugs of chgior,
Curerrates with metromidiczole are moome than S0%.

#  Tinddazole is more effectve than metronidazole

#  Purazalidone {100 g Q1D = 7 days) and nitieaxanide
150HE g BEY = 3 days) are prefeered in children, as they
have rwer sdversy elfects

= Paromonivein, an ol sminoghycoside, can be given in
symypromatic pregnant feonabies (500 myg TIS « & days),

Node! Dnly ssmiptomiptie casds need tréaiment.

Prophylaxis

Giardinsis can be prevenied by folliwing msasares:

#  Proper disposil of wisie water and feces,

#  Practice of personal hygicne lke fandwashing befone
eatirg and proper disposal of digpers,

= Prevesptaon af food and waler contemisation. Commiminity
chlarination of water is ineffective for Inactivating cysis.,
Hoiling of water and flraton by membrane filters-ane
risjigkimel,

Flow chait 1: Labomtoty dagnegs of Glamis Lmibsls

Laboratory disgosis |
o v L _ +
mﬁ:ﬂmﬁ mm
iy #ml

Abfrrviations Dfe, ditorpesdsimeciess soad; ELMSA, enepres-Sked imymuncadrbont sssey, IF, sildect smimypncfioos isdancs, PCH, fordyrinteasl ehni fogche




& Giavdia B the only protozodn sl found (o the emen of
thet human small intesting (duodenum and jejunum).

= Trophozoiles nre pearshaped, bilateralby symmetnical with
twa nuclel. four pairs of Bagelta-and o ventral concave
suicking disk. They exhibit motifity resembling 3 “falling leaf™,

= Elipsoid oyste cootaln four nuclel with semrants of fageila:

» Clinical features: Mostly asymplomatic bul in Some casoes
My Ciuse EaThes, Sl Epiasind pain and maldbsorption,
Stood cordning sxeess mucus bt no biood,

o [Magnoshs: By microscopic demongtestion of trophoioies
o1 tysts in slos, entéfotest and serodiagnosts by ELISA
(P pecT/Glardia antigen assoy).

« Treatment: MetroniGarole and tinidazole ane the drugs of
chice,

B TRICHOMONAS

Trichnronas differs from other Magellates, as ey exist only
in trophosaite stage. Cystic stage §s nof seen,
= Genis Trichomonas hasibres species which occur in
humans {Figs 44 1 C),
Lo vaginolis (Fig. 4A)
2. L heniinis (Flg, 48)
& 1 temax (Fig. ac)

Trichomonas Vaginalis

History and Distribution

I- wrgingadis was first ohserved by Donne (1834] in vaginal

secretion.

*  Prevalence of tichamoniasis varies from 5% patients i
hospitals o TR in sexual workers,

Maorphology

It Is pear-shaped o ovolld anid mebsuees 10-30 jm 6 Jengh
apwd 5= 10 joen bn beeschih withoa shom andulaing membeing
riraching up fo the middle of the body [ Fig. 4A),

*  ohis four anterior Bagella and fifeh runming along e
outer margin aof the undulating membmane, which is
supporied of s base by o Nexible rod, coxte,

v A prominent axestple rans theoughoun the leigth of the
body and projects posteriory likea (ol

» The oytoplosm shows prominent siderophilic granules,
which are mast numerows alongside the axosmyle and
cnsia,

«  Inismotile with o rapid ferky or iettching tvpe movement,

Habitat

Im femalies, it lives Dn viggini and cervis and may also be found
in Hartholins glands, urethra-and urinary bladder In males;
it ocours mainly in the anterbor urethra, but may also be
found in the prostate. and peeputiol sac,

Life Cycle
Life cycle of T vaginalis is completed in o stighe host elther
male or female.

Mode of transmission:

s The trophoroiie canmot corvive omtside amd so nfection
has to be transmitted directly from persen-to-person.
Scexual tronsmission s the usoal mode of infection
(Hox ).

* Trichomoniasis often coexists with other sexually tans.
mirted diseases like candidiasis, gonombed, syphiiis, o
human imminnodifciency Wrus [HIV),

*  Raibics mmy get infecied during birth,

*  Vaginal pH of more than 435 facilitates infection.

Figs 4A 1o C: Trichomonas speces. (A1 T, wxgmats; (B3 T hombif: and (O T, fessi




Bax 3; Mroinzos transmated by sewpl contact

s Fomiltes siel a5 iowels have been implicated in trans
PiksIom.

o Trophoeoties divide by binary fission,

o A cvats are not formed, the trophiozadte sell is the

infective form.
« Incubatlon peried is reughly 10 days.

Pathogenesis

I vaginalis particulirly infecis syiimous epithetiom and pot

eolumnar epithelium. I secretes cysteine proteases, adhesins,

lactic acid and aeetic acid, which dizmupt the glycigen levels

anidd lowir thie i al thae vaginal Tukd.

o Qv ks obbigene paresfte and capnot live withoul close
assoctatkan with the vaginal, urethral. or prostatie tssues,

«  Parasite cavsds petechial hemorrhage and mucosal
capillary dilation (strawberry mucosa), metaplastic
chanpges and desqiramation of the saginal epithelium,

o Motracellubar edema and so called clickes-tike epitleliem,
i thie ehimcrerissic feitunoof richomaoniasis

Clinical Features

Infection s ofien asvmptomatic, pardculacly In males,

afthough some may deveiop urethrivs, epididymitis and

prostutiils,

s  In females: Iy peoduce-severs prucitic vaginitis
with an olfensive, vellowish geeen, often (rothy dis-
chitrge, dysuria amd dyspareunia. Cervical erosion is
enmmiir Endgmetrits and preosalpingisis are infreguient
complicagions. _

= Rarely, neopatal pueamenia wied conjunetivits have
been reponted minisnts bomn o infeced mothers:

& The imcubation period of trichomoniass s 1 days o
Jwerks

Laboratory Diagnosis

Microscaple examination

WL oLt

«  Vaginal or urethral discharge 15 examined microscopically
i siakinie wet mvoumt preparitlon o charmeteristic jerky
asnel mwehiching motilicy and shape. In males; trophiozoites
may b found in urine or prosistic secretions. An
abundance of leukocyes iskeen,

Perimuaning :g.l..iln:
o Fized soears may be stained with acndine orange,
Papanteolaou and Giemsa stidns.

Pirect Muorescent aniibody:

o Direct fluorescent antihody (DFA) is another method of
detection of parasite and s more sensitive than the we
mant.

Ciltare: Culture i recommeced when direct micrmscopy s

negative and s considered as a “pold standard” as well as the

st sensitive (955%) method for the dingnosis of 1 vaginalis
infecilan,

o 1 grows bostar 35-37°C wnder anperobic conditions. The
oprimal g for growth s 5.5-6.0.

o v can be grown in a variety of solid or liguid media,
tlstee enlture snd egigs, Cysteing- peptone-liver-maliose
{CPLMY medium and plastie envelopse medium (PEN) ae
itien i,

Serology: Enzyme-linked immunosorinl assay is used for
demonstration of T caginalis antigen in vaginsl smear using
a manoclanal antibady for 65 kDA surface polypeptide of
I vagirmalis, )

Rapld Immudochrymatagraphic tests (1075) are now
available for detection of Amtigen liko O%0M Trichomanas
rapid himd, Xenostelp-Tv

Malecular method: Desovribonucheic aod bybridization and
PCH are also highly sensitive (97%) and specific (S6%) tests
for the dipgnosks of trchomonkisis,

Senwitive and speciiic commercially available Nuctelc
acid amplification test (NAAT) has been developed {Aptima
Trichommosas vaglealis assay ).,

Treatrnent

Simultaneous reatmient of both parmers is recommended &

s an 51T,

o Metmnidosote 2 ¢ omlly asa snghe dose or S00 mg omally
twice o chay for 7 days is the drug af cholee.

s In patienis not responding to reatment with standad
regime, the dose of metronidazole may be increased or it
inay be adminisiered parenienilly.

= In pregnancy, metronidaeole s-sule in 2ol and Jd
Eriimesters

Prophylaxis

Frevention i sare ss fir other sexually transmied diseases.

«  Avaldance of sexual contact with infected partners ansd
e of harrier method during Inlercourse prevent the
disese

s Padents sesual partner shioald be vested for T eggemalis
whisn necessary,

Trichomonas Tenax

I ferreay, wlso known as T bocealin (s a harmibss commensal
whitch lives in mouth, in the periodontal pmh‘-r\_, CaLrlnibiy
pooth cavities and, less often. in wnsiflar crypts.

.I_
2 -




JETY e rextvook oot parsitsony

o Buds smualler (5-10 pom) than T, vetgirmalis.

# v ks rransmiltved by kissing, throughesalivany droplets and
fomities, There dre sporadic repons of its ipvolvement (n
respiraiory infections and toracic sbscesses,

»  Bever oral hvgiene rapidly eliminates the nfeceion ancd
i herapy is indicived

Trichomomnas Hominis

T frorniiels measures B-12 pm, pyriform-shaped, and curics

[T aeterior fagelle and an undulating membrane than

extends the full length of the body,

s itisa pory harmdess commensal of the cecum,

=  Microscople exmmination of stool will reveal maotile
irophoroite of T, hominis,

*  Transmission eccurs in trophic form by fecal-oml route,

= Trichomonas ocours’ only i trophazolte form, which 1S pear-
-shaped, with fve Bagolla and an undilating membeane.

= T matiity is raged jerky o twitching type.

«  Habitat: Vagina and cona in famale and urothea in males.

= Clinical faatures: Ofien asymptomatic in males. In femates,
it leads 1o pruritic vaginitis with greenish yidfiow dischange,
Alrawhierey Mcnss nnd dysuiri,

= Diagnosis: By wel mount macrosCopy of vaginal o wethiral
discharge, culture (gold standard), PCR and by gemonstration
ot-antigen in vaginal simear by ELISA,

= Trestment: Matronidazole is the drug of choice and simufts-
nenus treatment of both pariners & recommendod,

® CHILOMASTIX MESNILI

This vecurs as trophoroites and cysts (Fig. 5),
*  The trophozoite s pearshaped measuring 5-20 pm in
leangehy sinad 5- 18 am dan Breadih.

Cyat
Fhy. 5¢ Trapthooats s s of Ohilmmasti fmesnil

# AL the anterior i, bt has o splerical niecles,

Adistinecespiral groopviels seen on ooe side of the mck e

The cysis are femor-shaped having i splral projectton

af the anterior end, I measunes-5-10 pm in length and

-8 grm i bregdiy and 18 surroundied by a thick eystwall,

¢ Hoth tophoroites and ovsts are demonstrared in the
seemi-formied stool,

o Irisa bl comeiensal of eecum where the organism
feeds on bacteria and food debris. Since Infection i
pcgpiired through ingestion of cysis, prevention depends
on byproved persosial hyglene,

B ENTEROMONAS HOMINIS

E hgrmindsds o nonpathogenic eomimengal that Hegsin the
Farge intostine, mainky in the cecums,
*  Jresises ko oo formes: (1) rropfezoite, and (2) osd (Fig. 8).
e The trophaeodie ks pear-shaped, with theee gniedor and
o posterior Moagella
11 mvsasures - 00 pien i length and 3-6 pm in breadih,
The cytoplasm cantaing numerous bactecia gnd an
antieriorly placed nuckeos bin no cytostoma
It shioies perky forward movemenis
#  The oyt bs oval o shape, measurng 5=-8 pm bn length and
4=y i bregdih,
It contains 2-4 muclel,
The-cystof E homints may minke 8 wo-nocleaged
eyt ol E. s,
«  Inflection cooursthrough fecal-oral route by ingestion of
evals in contaminabed food snd waker,
«  Diagnosis is made by identification of vophozoites or
eysts in the siool by iron hiematosylis stain,

® RETORTAMONAS INTESTINALIS

Wenyon and O Connor firstobserved the parasite in ool in
gy

Mucheus

Al WAt

Pistariod
Tagedly

Tragthoaoine Cyad

Fig. & Trophoroite: and cyel of Enforomonas Hamin



i, fntestivnedis 1 g small nonpathegenic fiagellate found in
thue Targit Intestine,
It also exists in pso forms: [ 1] mophozodng, and (2] cyss,
The trophozaite |s elongated, pyriform in shape,
mensuring G- L0 jum in length anid 3-4 o in breadih.
The cytophesm is granularand vacuolated,
1t has a clefi-lke cytosome, sphericil macheus and
centrl kanvosmne,
Py mlsiive blepharopinsts pre present rear nuckeus,
from which two Magella originae,
Thie tophosaite msltplies by binary fission,
Thar evst ks opndd or pyriform 0 shape, measurigg-Gopm
it berggih and 3 g in breadih,
Water and food contuminated by cysis aro. the miain
somrce of infection,
tHagnosts is made by ideniifying the eysis-and mophozo-
btrs In e direct wet toount and iron Bematesylin-stained
spErinnen of siool,

® DIENTAMOEBA FRAGILIS

I fragills wan previoesly conskdered as an amopeba bl
hivs mow been peclassilied os an amechoflagellate, based
on électren miboroscapic study and andgenic stmilarity o
Frictumoitasg,

It b5 omibepue as It his only frophezoiie stoge Bl o ol
SHTe.

The mame Digntemocba fragitli s derived from the
ke natune of tophozoite (entamocha) and the
fragmented appearnce (fragifis) olis nuclear chromatin.
I s seen worldwide and 45 repored o be the miost
commen intestinal protecoan parasite in Canada

I8 bives in colonic mueosal cnvpts, fecding on bacterpe. 1
does not invade tssues, but may mrely ingest red blood
cells (RIS

The trophozolie 45 7-12 pm in diameter. It 18 motile
with broad hyaline leaf-like pseudopodia. They have
14 nuelel; the Bicleate fomm bebng thie mios) oomimen
{Fig- 7). The nuclear chromistin is present as §-5 granukes
irs the center, with no peripheral chromgitin on tie nuclear
menbrans

In the absence of vyst singe. i modo of transmission
b5 o clear. Possibly, 10 s transomiited from person-To
prersann by thie fecal-aral route oF by the ogis of Enterodiis
pevmicubarts and other nematodes, which ming sorve 45 a
VECTIr,

Farmuerly belipvsd o bo noopathogenie, i has now beeh
mssociated with o variety of symptonis like intermitten
diarrhéa, abdamibnal pain, Datulence, anosesin, nawsed,
imakiise amd (g

Higgh incidence s secn among children benween 2 vears
wnd 10 vearsof age,

Fig. 7i Tropharaite of Deantameehs frgis

Laboraiory diagnosis is made by demonstration of
wrophozaites in stool, Al least three stool specimens
should be collected over a period-of 7 dws
Metronbdazole, lodoguinnl, paromomycin and foirscve-
B hsive eens sased for treatment,

1. Describe brigfly the life cycle and laboratery diagnosis af
Ghardra lambliia,

2. Write short notes on:

i Trchomonay vegimdis

b Dieriharmoepa Iragdi

1, Marmal habitat of Giordia bk

2. Daigdbenum and jojufom
b Stomach

¢ Cicum

d, e

Z. Al of the following proteroans are found in imall intesting

eacepk

A Gtk darbiva

3. Bsranpaiem colf

. E_pl_":u;:ﬂ.rd L arungs
o, oo bell

¥ The foellowing s true of glardiasis except

a, Fevirr and pivience of blood and mucus in stoal

b Acute or cheormc dharrises

¢ Ducdenusm and lejunum ae the prime sites of Imaobasment
o, Gimarda Cysts arg risisgant 10 dessication

4, Giardia lomblia was discovered by

&, GRard

b Rodsert Picsod
C Lepuwenhosk
d. Lasih




5. Drug of cholce in glardiasis is «. Fallirg beaf
a. Matronstdarobe . Lashnsg
b Adbendacde 5. Vaginal discharge in Trichomonas waginit is
. Thisbendasole a Codorhiss
i Dilosankdes furoate 5 Yellow
&, True about Glardia ks £ Curd-white
a. May care travellers diantea el Blood stabned
b. Giardia inhabets deurmn 10. All af the following protozoan can be transmitted by sexual
¢ Trophraeoites ame nfecthee fo man contact except
d. Encyatment of trophopsies ooour in peunum a. Trichomonas verginalis
7. Which ore bolloeing test is dsed for diagnosis of Giandia lamblia b, Entamoeta histodtic
infections . Enteromuonas fhomins
&, Enteroitest i Giargh lovnddia
b Casonis best
. Pasasight F test
. Mapber’s tost Answer
& Motility of Trichomenas voginadis ks described as la Lb ia 4c 5a 6.a 7.4
& Amoeboid &b Rk Wk

b Jerky



BT 5

Hemoflagellates

® INTRODUCTION
The blood and tissoe fagebiates belong (o the Tomily
Trypirscmiaticdae,

The family comaists of s genera, Of which two genera
Tnypancsoma and Lelshumarnda are pathogenic o humans,

® ZO00LOGICAL CLASSIFICATION OF
FLAGELLATES

Pt Sarcomastigophor
Subphplurm: Masdgophora

{lass; Kineioplnstides

{hvaler: Trypanosomistida

ity Trypanosomatidae

Cernera Lidshimania nnd Trypamsodss

GENERAL CHARACTERISTICS

They live in the bidod and tissues of man and other

vertebrate hosts and in the R.irr il the Insect vectors

*  Membersol this fmily have s sinjde nuclens, 3 kinetoplas
el o singhe Nagellum (Fig- 1)

Nucleus iy round or oval and Bstaated in the cengeal pan
of thes boady.

] ﬁ'.'nﬂnp!m cinsists ol @ d-:u.plz qmrunﬁ {MJ‘:HH.L‘F:‘.IJ Baacly
and i ¢ blentgrapdast, The pambnsal body
and blep I-|ll."i:l|1|d"-l are conneched by ane or mdaons Dhin
fikirils (Fig. 1).

#  FMagelum isa thing beir-like stroctonm, which Origiiuoes
from ihe Blepharopiast,. The portion of the Dagellam,
which isinside the body af the parasie and extends from
the blepharoplast o surfnee of the body s known as
aroneme. A lroe agellum st the anieriorend raversies
on the surface of the parasite a: a narnow sewslalabimg
membrane (Fig. 1),

s Hemollagellaies oudst in two or more of four marpho

logical stages. These forms were lonmerly called the

Fig. 1: Basic morphologly of hemofiageitabes
e Parisladal Beistly ard] bloisharolats togotfsn Conidihun
thy kdnedocat

tichmgrial, Jrel'umn:rm.rd. cribhic il and frIEﬂuiﬂWlf
stages. But ox these names are also gheen (o different
genern within tho family, they were changed o arasti-
sgote, promagtigute, splgyztisote and S The
namies of the siages are formed by the suffic mastipote,
combined with various prefixes, referring w the
arrangrment ol thae ﬂaﬁt la I relation o the posttion of
thee peclews and s point of emergence from the ceifs
{Table 1),

Stalning characteristics of rypanesomes: Por smears of
hasdy fludds, Romwanowsky's Wrighis stain, Glemsa stain
nnd Leishmian's stain aresuitehie for identibying intemal
structures. The cytoplasm appears blue, the nuclens and
Hagelium appoar pink, asd the kineoplast appears deep
red. For tlssue section, hematooylin-eosin sialning is
dome for demonstrating sirectures of (he parasite.

Al miembiers af the family have dmilar life cycles. They all
fecpuine an insect veciar as &n intermediate host,
Mulriplication in both the vertebrate and invenibrate
host is by Idmary flechom. No sexwal cpcle i Enown,
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= P '
Pt e e e

Morphological  Rounded or ovold, without Lanceckate in shape, Thia stage s elungated, spindle-
characterntics - any mterngd fageifum, The  Kinetoplaat & anterior 1o shaped with 5 Contral nocleus,
muchis, Kinetoplast snd thve niuckus [antinuckear That kinetoplast b posterion 1o the
axctal Flameends can be ften. || kinetoplast) nearthe nucleus [postnuckear kinetoplast)
Thee aeoneme extends up 1o anterior end of the ceil, from - and situated 01 the postivior snd
the anterior end of the Gl which Ragollian ermrges. ‘ol the body. The flagelium g,
Thare is i undutating lenpide the Entine bength of the
bR -ell 1o farm along undulating
i Defoos Emengiog o o
Imﬂm&mﬂmwmmw
seenin
Schemati
ihystrats

Abdbreationa: &, asnnemes B, blephanplaag P fagedum; K kewsopase N, nuckers P parabas! Boaty; L wndiiarng masrnde s
Mo Beipdes The e desdifbed o the ks, s 1ansaranil Sage ki e pioogreurd Thesl incuds the ytrpmaingste. 5 ol naesd Soarm with bes Megeiiem

whikth i g S prasbeal stige fneen soaiqpole 10 ol omadnizgoie, wen i B givan Trpenosomd bnd (e o

[HRFF R

B TRYPANOSOMES

General Characters

All members af the genus Tryparosama (frypancs: fo
bore, soma: body), exist ot sometime in thedr Dfe cycle. as

trypomastigote stige with an elongaied spindle-shaped body,

central nuceus, a posterior kinetopins and long-undulating
membrane. Yolutin granules are found in cytoplasm. Some

trypanosames such a8 T crasd assiame aamastigoe lorms in

verteheabe hosis, I acddition to the typical forms, cells with

sutvprbeal featne ane foeguiznily fousd, o condition known as
podyrarpiism,

*  Tryprosonti pass their ecyche in fieirosns: 1) vertebnaie
hasts (defiritive hosts ) and (2] insect vectors {intermediare
Irosgs), Therefore called as b petrmsites This vector
ecomes infective o the veriebraie host Gely alter an
pxirinsic incubation poriod, during which the parasine
undergees development and multiptication,

# I the vectar, the trypancsomes follow one ar two modes
of dovelopment and are accordingly classified inwo 1wo
groups: (1) Salivarta and (2] Stereorario.

. Saliewria {anferior station ! Insalivaria, the mypano-
sames migrate o mouth parts of the vectors, so hat
infection is-transmitted by their bite (inocuianive
friemxentissien ). Dxamples are T gamblense and

fagivte, @ B | bprm Lgdddg) Lo e e v orcrund Lt

T rhindlesiensiscausing African trypancsomiasis, which
are mmsmitted by the blie of setse s,
Stercorgria (posterior siation]; Tn storcorariag e
trypanosomes migrate 0 the hindgut and are pissed
in feces [stercoranan transovission), eg. T crwsl
cansing Chagas disease, which is sequired by rabhing
the feces of the yector bug into the wound cagsed by
its bite and F fewdsl, the rat trypanoseime, which is
transemited by ingestion of feces of infected ot fleas.
=  [Mstribgtion: Human trypanosomiasis i strictly
reatricted 1o corttain geographicsl regions; the African
and South American invpanosomiasis being seen only In
e respective continents. This is due o othe vector being
cofflned o thizse places alone,
African trypanosormiasis {(sleeping sickness)
Soutly Amiericion invpartasoininss [Chagas discase ).

B
b

Classification of Trypanosomes

Trypanosomes Infecting Man
»  Trypanvsoma brucel complex, cousing African trypano-

sovminsls ir sleeping sickniess, subspecies an-
Tryparospnta brincel gamblenze: TE causingg Wisi
African sleeping sickness,
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Trypainosema bricel rhodesienye: It cansing Bast
Adrican slsEpice dekness
s Vrypanosomd crezl, cuusing South Americin rvpuin-
sormiazis of Chagss discase.
*  frypanasoma eangell, a nonpathogenic trypanosome
Coiising homan infection in Sonth Armerici

Trypanosomes of Animals

= Trypanosonta braced hrucel, cauning the economically
tmparrtant disease " pugann” o Afrkcan canle.

¥ Trypanosomis emansi, causing the disease “surra”
in horses, camels and elephanis, b s ransmined
inechanically by biting (s and also by vampine bags: This
Infection is Found i India.

= Iryparisema eqieiperiliom, cansing “stallion’s disegse”
in horses and moles. 0 s ransmmioned by sesual conte,
witlioand the need for an insect vecior,

o Tryparosoma fewisl, cousing turmless infection of Fats

Jhmm

Trypanssorme wis first salated from e Blood of a

steamboat captain on the Gambia gfver i 15901 (hene,

the name gambiense) by Forde

= [utton, in 1902, proposcd the nome Trvamosogi
gramebifirns.

= [t by endenidc iescatiened ook in Westand Central Afdcy

bt 157N nad 1875 Latitudes,

Habitat

Trypangsomes live in man and gther verebraie hose They
are ésxentislly o pargsite of connectlve tesue, whiere they

multiply rapidly and then invade regional mph nodes:

hlood and fially may nvolve central nervous system.

Morphology

Vertebrate formmg: In the Blood of verteboate bost, T britcer
gntnhiense exists as_trypomastigote ﬁ:nm. which is highly

all over the world: The vector is tat flea, A trypatiosomne pledmarphic,

rescmbling Trypangsomea e wis reporied from
Madbvs Pradesh bn fodia in peripleral bieod of twa
persans with shar-term fever

Trypanosoma Brucei Gambiense
(West African Trypanosomiasis)

History and Distribution

Trypanosomiasis is helleved 1o hve been exiseing in gapical
Africa from antigquity (Fig. 2).

Fig. 2! Geographeal dEaribution of trypanosgmenass in Alica. Lines
indicnie Bieas endemic e Teppanosama gamiignge abd dois
reprsaenl Trypanossma rhodesiene

s Itoccursas plomg slenier
it artinuambed e
form.

s The trypomustipoies are about 15-40 pam long and 1:5-
3.5 pm broadl,

= In fresh blood Glms, wypomastigotes are seenas coloress,
spindlesshaped bodies that move capidly, spinning
aroimd the ved cetls. _

Iy simears stained with Glemsa or other Romanowsky's
stain, thie cyioplasm apodars pale blue and the nurlmﬁ
: - red dot

iles Eli‘.l.'l.ll P X undulating

mnmhrme appears pabe bilue and the Ragellam n-d

s stuenpry short brosd for
it Magellum and an intermiediate

.rnmi_fnrm.: Iy insects, it oocurs in twi [nml.s
Epimastigotes
..'_ Memacyelic frypomastigote fomms.

Antigenic Vartation

Tevparnasames exhibit uniguo antigienie variation ol their

glycoproteins,

= There'is a cychical fluctiation i the trypamosomes in the
Bloesd of fnfecied vertebrates alter every 7- 10 days,

#  Each suceessive wive represcris a pariani anfigenic
ivpe (VAT) of trypomastigode possessing variand-specific
snrfrce antigens { VESAS) o parige? surfce glyenpoodein
{VEG ) coat antkgen,

= 1 is edrimaied that asingle trypanosome may e iy
miany as 1R or more VS0 genes that help o cvade
immune response. Besides this, trypanosames . have
other mecheni<ms also that help thiem o evide Tiose
I e mespoTiss,
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m s Tetbook of Mol arasogy

Life Cycle

Hapde T, Irgee] gloeitersie passes bs Hie oyche o owo hoss:

L Vertelrate host: Man, game anlmals and ather domistie
ariimals

2. miertebrate host: Tsetse v,

Both maale and female tsetse Ovoof Glossing species
[ paeafpeadin} are capuabsle of trorsmiiing the chisease o lomans,
Thesir flies dwell g the banks of shaded strcams, wonsded
Sepvvarvrier il poicudtuml ansis

Tufective farm: Metacycllc trypomastigote forms are infective
ik hugmas.

Moide of franswmilssion:
* By e ol seise Ty,
¢ Congenital transmission has also been reconded.

Reserveirs: Man is the only reservodr host, altheogh plgs and
others domestle animals can act a8 chrenle asymplomatic
carrivrs of the parasiie,

Dvtwelopmernd (i mecoy and otfrer perfelirgiie Toxks:

= Metacyclic siage (infective form ) of irvpomastigotes ane
inocufated into a man [definitive host ) throughskin when
am infected tsetse fly takes a blood meal (Fig. 3).

3
i R
i | Lo
: s, /]
E perrensbigods fonm i J
Hmlw . st Matacycie frypomatigobn bom
L]
: I:1"I'|I'h‘ﬂrl'"'-‘l!| hl‘fn'ﬂ?m
Tsetse fly Tranatarrod o man by bie
R (Vector) ol infectied Teetue fty
by Tamise By durng blood meal ]
Man ;
(Definitive host)
Mataeyche
Iryporantgobs form
.

Shawri sy Traeny

|Frlmterascdinte Towr
Fig-3: L oycle of Tripsavicsonma ivuoes)



The parasite transforms into slender forms that muliply
asexually for 1-2 dovs before entering the peripheral
hingd and lymphatic clroulaton.

These become “stumpy” via intermediate forms and
enes the hiloodsiream,

In chronie infection, the parasite invades the cenrral
EMEPVOULS SisietL.

Trypomasiigotes {short plumpy form) ame Ingested by
tsetse fiy | mile or femabe) during blood meal.

Develcnprment tr aetse [y

In the midgut of the fiy, shorestomgpy trypomasignies:
develop ino long, stender forms and multiply.

CAfter 2-3 weeks, they migrate to the salivary glands, where

they develop into epdmuistigates, which miultiply and fill
the cavity of the glimd and eventually ransform oo the
infective miefacyife trypomastigotes (Fig. 3).
Development of the infective stage within the wetse fly
peqires 25-50 diys (extrinsie Incubation period).
Theratten the fly remiains infective throughout i life of
akwiit G miesniths

Pathogenicity and Clinical Features

I treecel pambiense causes African irypanosominsis (West
Alrican sleeping sickness ),

The llness is chroric and can persist for many years.

These I8 an inftial period of parasitemi, following which
parasite Is localized predominantly in the lymph nodes,
A paiiless chiancre (Irypanosomal chancre] appueirs on
skin at the skte of hite by setse iy, Tallowed by imerminent
feveet, chills, rash, anemia, welght loss and beadache.
Systemlc trypanosomiasis without central nerveous
system involverment i reférred 10 oy stage [ disease. In
thisstage, there bs hepatosplenemegaly and lymphicdeno.
puthy, particularly in the posteriog cervical region
[ Winterbottom's sign ).

Myocardine develaps frequently in patfents with stage 1
diisease and is especially common in T raicel chisdesiense
irdlecthons,

Hematologlcal manifestations seen In stage | include
anemibs, modete leukocytodis and thrombocytopenia.
High bevels of immunoglobsulins malnly immumeglobulin
M {Ight] are-i constint feature.

Stage 1l disease involves invasion of centrl nervous
system. With theinvasion of central nervoassystem, which
pecurs after severil manths, the “deeping sickness” stans.
This ks marked by increastng headache, mental dullngss,
apathy and day time sleepiness. The patient falls into
profound voma mllm-l by death from asthenia LBM 3]
Histopathology shows chionic meningoencephiatitis. 1he
muonitigesate heavily infilmated with lymphocytes, plasina

show periviscalar cuffing. This 1 foflowed by nfiliration
ol the bratn and spinal cond, neurmnal degeneration and
miceoglial proliferasion,

Abnormalities In corebrospinnl Ml (CSF} Iniclude raksed
Intracrandal pressure, plecoviosis and mised el protein
cofieAlrations.

Trypanosoma Brucei Rhodesiense
(East African Trypanosomiasis)

It is found in Eastern and Central Africa (Uganda,
Tneaniy, Zambin and Mozambigue] (Fig, 2),

Stephiens and Fantham discovered T bruced rhodesienge
in 1910 from the blood of o patkent In Bhodesta suffering
friom sheeping slekness.

The principal vector Is G marsitans, G pelpalis and G.
seeyrmartand, which tve in the open savannah countries.
Although the disedse is sually ransmied by the vécior
from min-to-man, the disease isactially 2 zoonsts, with
the reservolr being wild game animals 1ike bush buck,
arntelope and domestic animals like cattle.

les morphologzy, habitat and lfe cyele is cimilar o T ecel
garrivense (Fig, 3).

The difference bistween T bruded graveibierse and T briecel
rivpedesienge are detailed in Table 2.

Bax 13 Clinicy stagng of human Alncan Irypanceomaass (HAT]

vells and morula cells, which aee atypical plasma cells

containing mulberry-shaped misses of [gA, Brain vessels




Pathogenesis and Clinical Features

I brueel rhodeslense cnuses Ease Arican sleeping sickness
['l!'ll!le 2}
East Adrican grypanosamiiasis s more acafe than the
Gambian form and uppears plier an incubston period
of 4 weeks
# [t may énd fatally within an vear of ansel, before the
jrvalvement of central nervous system devidogps,
s Parhological features are similar b both diseases with
SO varanions:
Edemia, myocarditis wngd weakness are mare
prominent in East African sickness (Box 2).
Headache, diffuse omicle and okt pain are prosent
i majoricy of the patienis
Lymiphadenitis is less prominens.
Febrile paroxysms ame more requent amd severe,
There is a lnrger guantiny of parasite in il periplicral
hlood.
Central nervous system invelverment occurs early.
Mania and delosions moay accur bt the marked
somnolence, which ecours: lin T, bruced gisnlbone
infection ks lacking.

Laberatory Diagnosis

Thee diggnosis of bath tyvpes of Alrican trypanidsomiasis is
sbmibar [Flow chart 1)

Boy 3: Parssibos causing mpncarndits

'l.'rr-rupﬂ ific findings:

Anemia sl monocyinsis,

Raised erythrcyie sedimentation e (EST) due o rise
in gamma ghotalin levels,

Bevisrsal af albumirnghobaalin ratko.

Increpsed CSF pressune and raised oell cotnt and proteins
in C3]

Specific findings: Definitive diagnosis of sleeping sickness
b5 estabiished by the demonsiration of orypamosomes:in
petipheral blood, bone marrow, lymph node, CSF and
chanene uid.

Micrseomes

Wet mount preparation of lymph node aspimtes and
chanere huld are used as o mapld method for demonstra-
tion of irypangeoims. These specimens e also sxamined
foor pravrmsd ves e Gisiogs andd staining witk Cebemmsa stakn.

Examination of Giemysa-sralned thick poeriplieral Blcdad
smears reveals the presence of the rypemastigotes

(Fig. 4).

Fig. &: Tryparmsoma rhodesiénse, biood smeat Giemsa stain,
minggnifcatnn 1 800K

Flow chart 10 Laboretory dngross of irypancsamaess

Abretiviations CATT. canit s utratvon Byponossmasss sl O, comquted reaganhy: OFT, comgiemant Saation tess CSF. corebomsmpeiad it TLEL arryioe-
Bk immasisotent maay; ESR, prythsste sedenaeitainn tabe IHA, sdemct nhmaggiuteadion; BF, indiect jmmesnoionsscesi Wit magrete (isansnee

AR PLH, lyreing SR et




¢ Il parnsitemmda is s then examingtion of concentrned
blood smear s a highly sensitive method. Differcat con-
centration technigises employed e bully oot examina-
thon, differential centrifugation, imimbrane filiration and
bon exchanpe column chromatography.

e Examination of wiet maunt and stadned simear of the C5F
ey also show trypanosomes (Flow chart 1),

Cuelrere: The organisms are difficul w grow, hence culture s
naor rautinely used for primany tsolation of the parasito, How-
ever, 10 cin be cultbvated I Weinmin ™S or Tobde's mediom.

Antmal inacalation: lnocalation of specimens fromm siis-
peetod codes o white rat or white mice .4 highly seniitive
procedure for detection of T bracel rhodesiense Infection,

Serodiagrosis:

Antibaody derertion: Almost all patients with African trvpaio.
sominsis hove very high levels of total serum lgM antibodies
and loter, C5F IpM antibodics, Various seroligical minbiods
have been developed o degect these antibodies and ane as
Toliows;

Inchirect hemagglubinatbon (THA)

Indirect immunaflluorescence (11F)

Erryme- linked immunosorbent assay (ELIA)

Card ayglutination mypanosominsis test (CATT)
Complement fiarian tost (CFT)

Specific antibodies are dotected by thiese tests in sisrum
within 2-3 weeks of infection. Specille antbodies i CSF b
dismonstraved by UF and ELISA, These Serological tesis ane
useful for feld use and mass screening {Flow chart 1).

Antigen detection: Anugens from serum and CSF can be
detected by ELISA.

Molecular diagrosis: Molymersse chain reaction [FEH]
assavs for detecting African trypanosomes in humans have
heen developed. but none s commerncially available.

Imaging: Computed tomography (C1) scan of the brain
shows cerebral edema amil magnetlc resonance Imaging
[ MR} shiows white morer enhancement in paticnts with Ipte
stage central nervos systems involvemeont (Flow chart 1)

Bloosd incubation infeetiviny test: For differentiation between
v “Inan strnins” and “andmal stralns™ ol T freced, the blood
Incubation Infectivity best (BT} had been whdely used,

# Thestraln s incobabed with oxadarid human biood and
then inoculated into the multimammate mt or other
susceptible rodenss,

#  lhe idfectvity of "animal siming” will be neutralized by
Puman blood, while “huwman sieains” fetadn infectivity
after incubation with human blood,

& fir ditre cultire-systems are oow emploved instead of
reidenis for testing infedinaey,

—

Tabie 3: Treatmant of Humar Ao ey panceamns:s

VimhEy THI .;—I. »
Adtweviatiiony C5F fercbvoapinad fuid

Isoenzyme study: More recently their differentiation i basid
on ispcnrymes, deosyeibonuclele achd [DNA) dnd ibonuchele
ackd (RNA) chamscteristics (Flow chart 1).

Treatment
In the initial stages, when central nervous system is fot
frvolved, Lé Sge 1, pentamidine is the drig of cholee

for gambiense human African trypanosemiasis (HAT)
aivd surimin s the drog of chatce for siodesionss HAT

fhase

o Pentamidine: Dose 5.4 mgke of body weight imra-
imsseularly dadly Tor 7-10 doys

s Suramin: Dose 20 mg kg of body welghs i a course of
five injrctions Intrmvenously, at an interval of 5-7 days.
Suramin does not cross blood-brain barrier but it is
nisphiiole,

o In parients with central nervous system involvement,
melorsopred (Mel-0] is the drug of cholee, a% it can
crss the blood-brain barrier. Dose: 2-3 mp/kg/per day
{maximum 40 mg) {or 1-4 davs (Table 3).

Praphylaxis

Comral s based on early disgnosiz and meatment of cases o

reddiiee thie reservalr of infection

o Conteol of tsetse fly population (most imparant pre-
ventive messure) by wide sprayving ol insectheides; raps
and baits impregnated with insecticides,

= Mo vaccine I8 availazhle.

Trypanosoma Cruzi
I cruzi is the causative organism of Chagas disease or South

Arvierican ITypanosomimss,

History and Distribution

It s 4 poonotic disease drd B lmited 1o South and Central

AmdTica )

« Carlos Chagos, (nvestigating malaria in Brazil in 1902,
accidentally found this trypanosome in the intestine of a




tristormine b aed e b rhis blogd of o monkey bitten
by the infectod buges.

v Chagis named the parasie T eriizi-aftér his menior
Oswaldo Cruz and the disease was named s Chagas
st in hishonoen.

Habitar

o [ hamors, T oorazd exists in both amashigote and
drvpenmnaatipede Tormis:
Amastigotes are the intracellular parasives. They
iane fodnd fno muescular tssue, nervous tsoe and
reticnloendidhelial svstem [ Box 3.
Tryparnastigoies ane fidnd [n the periphem) Blood,
# B oredanild Bergs, eplinastigate ferms are found in the
miclgur and metacyelic inypomastigote lonms. ane present
im hindgur and feced.

Morphalogy

Amastigote: Amastigows ane oval bodiss measuring 2.4 pm

it dinmeter having a nucheus and kinetoplas: (Fig. 54,

#  Fligelbomds abeeoril.

#  Muarphologically, It resembles the amastigote of
Lebshrmueria Spp., hende, tds regquently called as
felstvnraniod fornm
Mitiphicagion ol the garasite ocours in thisstage.

This form fs found in muscles, nerve cells and
reticuloenisdathelial systems

Trijpomagfigone: Trypomastigoies are nonmultiphing foems
Fopienied i el periphend blosd of man and othier mammaliim
hosts {Fig. 58),

= ln thye Dload, they appear elther as long, thin fagelltes
atrout {20 jem fnng)arshon stumpy form ( 13 pm long).

«  Postertor enid is widge shaped,

« o stained blood smears; they are shaped-like alphabet
G5 0% or °S having o free flagefium of about oo thind
the Tength of thie body,

«  These forms do not mudtiply in humans and ane aken up
b the nsoor vegtors,

Epimastigote form; Fpimastigote fomms are found in the
inscct vector, thie reduvibd bug and in cultuce abso (Fig. 5C).

* |t hasa kinetoplast adjucent to the nuclews,

* An undulating membrane runs along the asterior half
ol thds parisine,

= Epirmastigotss divide by Binary Bion o hindgat of the
vihar,

Life € y@:fe

Hozi: 1 crizi passes i e cyele in pvo hosis (Flg. B):
I, Bhfirdive rosi: Man.
2, fitermediate host (vectdr): Reduviid bug or tdaming

hugs.

Figs 5A to C: Trypanosoma crugl, (A) Amastigota:
(B Tryporusstizote: and (0] Epmustigote

Reservoir host: Armiadillo, cat, dog and plis.

Infective form: Metacvelic rrypomastigotes forms are the

infective forms found in feces of reduvild bags..

*  The parasite occirs in three different but overlapping
infection cyeles, a svliaric zoomosis in wild animals such
as armadillos and opossums. peridemestic cyele in dogs,
cats, and other domestic. animals and domestic cycle
in humans, Different vector specles are active in these
irefeepion cyvihisg

# b vecions imporant in biman inbecton ane the redoneld
bugs adapted 1o living in human hebiutions, mainly
Frizeromi infesieins, Rhedelios profivus e Preoirrengfus
rregisins These are farge (up to3 om lang) nighi-Eadng
baugs, which typically defecate while fesding. The feces of
infeeted bugs coatain the soeteyclic ryposisiigobe.

Mevde of franemiasion:

= Transmisston of infection (o man - and other resepooin
hakts takes plice whin mucis membranes, conjunctiva,
or wouned on the surface of the skdn (s contaminaned by
feves of the bug containing metacyelic trvpoinastigores,

¢ erizi can also be transmineed By the blood transfusdon,
opgan ransplantation and verica trarsmissicn, L. from
mysthies s fietus or very raredy by ingestion of contaminated
fivoel on ik
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Fig, &: Lite cycle of Trypahiasama erul

Developmient n mans

The metacyclic fryparasiigotes iniroduced in homan
body by bite of reduviid bugs invade the reticaloends-
thethial system and spread o ofher tissoes,

Aler puissing theough promastigote and eplosistigete
forms, they again become rypomastigotes, which are
pihengedd inio the Bloodsioeam amd ane the infective stage
fiar tristeamine bug. No multplication cocurs in this stage,
Bultiplication takes place only invmcellulardy in the
prmsistipote form and 10 some extenl a5 promasiigone oF
eplmastigaes | Fig. 6]

Development b rodueiid bogs:

Bugs acquire Infection by feeding on an infected
mamamalian host.
et priatcambne bigs are nocturmil,

The eryparnstgites are rransfommod into epimastigones
fn the midguy from where they migrte o the hindgut
i muiniplys

These, in turn, develop into soendiciding metacyelic
trypomastigoies (infective formj, which are excreted in
feces {stercornrian transmission].

Thie cevelopment of T cruzi in the vector 1akes 8- 10 days
skl ponstitutes the extrinshe ineubation perind,

Pathogenicity and Clinical Features

Thie iiubtion peticd of T, crusfin man s 1-2weeks, Tho
dllsease muanifisals adute and chronbe o,

Acute chagas disease: Acute phase Heiurs soon after infection
and may lasi for 1 -4 monils:
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It ks ween often in children under 2 vears of age.

*  Firstsign appears within a weck after invasion of parasite,

«  “Chagoma” i the typical suboutanieous leston occurring
at the site of inoculation. Inoculation of the parasite
in conjunctiva causis wnildteral, painless edema of
prbocular tasies iy the evid called as Romana's sign. This
i% 0 clussical Anding of the acute Chagis disease,

* o few patienis, there may be generalized infection with
fever, lymphadenopathy and hipatosplenomegaly.

 The patient may die of acote myocarditis and
imemingoencephalits:

¢ Usually within 4-8 weeks, acute signs and symploms
esplve spontancously ond patieis; then enter the
asyenpicmatic or indeterminate phase of chirpode 1 eresd
infeciion,

Chronic chagas dizvease; The chionic form s faund in wdulis
and older children and becomes apparent vears or even
ilecades after the initial infection,

* ln chronic phase, T cruzi produces inflammatory
riesponse, cellular destruction and fibrasks of muscles
andd merves that conirol rone of hollow organs like hean,
esopliagus, colon, e1¢, Thus, it can lead to cardise myo-
pathy and megaesophagus and megacolon (dilatation of
esophagus and colon ).

Congenital infection: Congenital tmnsmission is possibile
in Both acure and chropic phase of the diséase cansing
myuscanial and neumslogical domage ln the feius

Labaratory Diagnosis

IMagnosks is done by demonstration of T criezd In blood or
tissibes or by serology,

Micrasiopy:

¢ The diggnosis of acute Chagas disedse requires ditection
il prairsitie.

#  Micnmoopid examination of fresh antdoobgulaned Bood
ot the buffy coat is the simplest way 1o see moile
ofgankT,

*  lo wel miount, rypomastigedes dee fainthy visible but their

sk lke motion againg red blodd colls TROCS) makes

their presence apparent.

= Trypemastigotes can also betsien nothick and thin
periphéral blood smear, stalned with Glemss stain
{Box 4] (Fig. 7).

*  Microhematocrit containing acridine omnge as a stain
can abeo b nsed,

*  When used by experienced personned, afl these methods
yield positive results in a high proportion of cases of scue
Chings diseise.

Nate: Serologic testing plays no role In diagnosing acure

Chagas disgese,

Culture: Novy, MacNeal and Nicolle (NNN) medium or is

madifications are used for growing T, erizd.

v This medivm iy inoculated with blood and othet
specimens and incubated of 222470

¢ The fluld from the culture I8 examined microscopically
by ath dary and then every week for 6 weeks:

*  Epimastigores and icypomastigotes ane found in the
cutliare,

#  Culoure s moresensitive than smesr microscopy,

Anlmal imoculation: Gulnea pig or mice inoculation may
be dope with blood. CSE lymph node aspirate, of any other
tissue mnterinl ond the ryvpomastigone s loosked for (o lis
hlacd smears in o few days after successful inoculation,

Xenodiagnosis: This is the method of choice in suspected
Chagas disease, il other examinations are negative. especially
during the early phass ol the disease onser

The reduviid bugs are reared in a trypanosome-Toees
lnboratory and starved Tor 2 weeks, They are then fed
an patient’s blood. If trypomastigotes are ingested,
they will multiply and develop into eplinastgores- and
trypomastigotes. which can be found in the feces of the bug
2 wwreks ke,

Histopathology: Biopsy examination of lvmph nodes and
skeletal muscles and aspirate from chagoma may revial
pmastigoies of T, oriczi,

Box 4 Prolozoan parasmis detsctad in perphenal oo fim

Fig. 7: Tpanasoma £rus, blood smear Glemsa stain
magnification 1 100K




Antigen detection: I cruzi antigen can be detecied in urine
and sera In patlens with chironle Chigas disease. ELISA has
been developed lor detection of antigens.

Aniibody detection: Aniibaodies (Bgtd agaims T orasl iy b
dr:n-wd by the Following teses:
Indirect hemagglinination
= Complement fgation pest (Machado-Cueroein Lest)
Einayime ke imnnnosocbeni assay
Indirect mumunoiliwscence
Difrect ingmiutirngiion fegl (AT 11 is 4 stmiple test heing
recommiended for feld wse
v Chagans mdicimmuie precipiation assay (RIRY) A5 4
highly sensddve and specillc confirmutory method op
detecing enifbodies of T orsd,
The disacvantapge of the antledy Based geses |s that they
may b fulse positive with athor discise ke letshmpniasis
firiad syphifis.

Intradermal test; The antigen “cruzin® iz prepared from
T eriezi-cubiure and sed for the intrdermel tesn A delayeid
hypersensitivity reacthon |5 scon.

Molecular diggnoste: Polymerase chafn reaction s
avallable that distecis specifie prinvers, which havie been
developed against T oruzi-kineioplastic or moclear DA, The
disaddvaniage of e et bs o in s nogcommerchally available

e fepis:

s Electrocardiographe (ECG) and chisst Xorav are uselul
for disgonsis and prognosts of candicamyopathy.seen in
chronb: Chiagas diseise. The comthination of tight bundle
branch biock {RBBR) and lelt interlor fasclewlar block is
s typical feature of Chagas heart disease.

s Endoscagy helps in vlsualization of megirescophisges in
Chagis disease, '

Treatment

M pifective specilic treatment o avaklable for treating
Chagas disease: Nifurtimos and benamidazole have been
psird wfth somie success in oty acute and chionic Chagas
disease, These drugs kil oaby the exoracellular trypeniosanmss
Fiest s thuis loimieceluilar formns.

Ererssr Mifurtimoee: 8- 10 mgs kg foradults and 15 mgdkg for
children. The drug should be given orally in four divided
doses each day for 50120 dayvs.

Benenidazobe: 5 1mgs duy arally for G days.

Prophylaxis
o Application of insecticide to contmel the vector bug.

o Personal protection using insect repellant and mosquiio
(T8

Opogsuims. dog, cie and witd Wikl modents
odeniby

# Tmprovement inorural housiong amd covironment to

eliminate broeding places of bugs:

Trypanosoma Rangel

T rivgel] was first described by Tejern in 1920 while examin-
i thee imtestinal content of reduviid bug (8 probbos .

= |iisnonpatinacnic,

o T rangeld infections are encountered [n most areas
where I cruzd infection also ofours [Mexico, Central
America iwnid porthemn South America)

Morphologically, it issimilar 1o T gregd, except thiat 1
is slender and long (268-36 pm long) and has a smaller
Einitepiast [ Table 4],

It 15 commonly found in dogs, cais and humdans,
Inferftion is ransmiited by both bite of riatcmine bug
and fecal contamination from redindid bug,

I rangell muliiplies in humon bood by, bimary Gssion.
Intgacellular stige is typleally absent,

T rrpell cancircslane in blood of infected animals lor
4 long period, unlike T oresi

Although T rangeli appeas: o be a normal comimensal,
they do reduce the life span of redudid big.

Drizsgniostic meshods are similar 1o that of 7 crasi,

» Tnpangsomes foliow one.of the two dovelopmantal modes:
in vectons. In Ssivaria: The trypanosemes migrate to mouth:
parts of vector setse iy, e.g. T gamblense, T, rhodesiense. in
Stercoraria; The irypanosomes migrate to hindgut of visctor
g g T, crud,

T mﬂmmwmmmmﬂm
manifested by fever, hepatosplenomagaly and posterior
cervical lymphadenopathy with chionic central nervous
Sysiom irmasinn,

" Tmnmmummmmw
manilested by fever, eady and acute central nervous system
invirsion, with ioss of weight and myocanditis.

= EHagnosks; Eyu:aﬁimﬁfmmﬂﬂuhmmnl
preparations of lymph node Bepirates of Blood o by Serolody
and PCR,




* Drug of choice: For stage | HAT by T brucel gambiense is
‘pentamidine and by T. brucel thodesionse is suramin. in stage
1, the drug of chokos i melirsapiol in beth cases.

. mmmwmmmmmnm
by T crusl,

= I i% transmitted by wound or eonjunctivil contamination of
feces of the reduiid bugs.

. MMW umwmmmm
lesion commonly o face (R Mhmmﬂ
nnpmi;:rnﬂm -
m&mmmﬁmunwnmwmmuw
ummmm i

= [ EISHMANIA

General Characteristics

The genus Letshmania ks oamed after Sk Willlam Leishman,
who discovered the Nagellate protozons cavsing kala-azar,
the Indian visceral letshmaniasis (VL.

*  All members of the genus Leishmania are obligate
intracellilar parasites than pass their life cycle in twe hosts;
(1) The mammalian host, and (2) the Insicet vecton, fernale
sunadfly.

*  In humans-and other mammalian hosts, they multiply
within macrophages, In which they occur exclusively in
the amastigote form, hindng an evoid body contalning i
nucleus and kinetoplast.

*  Inthe sandily, they oceur in the promastigode form, with
a spindle-shaped hody and a single flagelhum arising from
aRberior end,

=  Lelshmaniasis has an immense geographical distribation
in the wopics and subtropics of the world, extending
through muost of the Central and South Americn, pan of
North America, Central and South-East Asis, Indis, China,
the Mediterranean region and Africa.

* The disease affects the low socloeconomic group of
people. Overcrowding, poor ventilstion and collection of
arganic material inside house fBcilitste i transmission,

* Across the tropics, three different diseases are caused by
various species of genus Latthmanin, These ane;

. Visceral eishmaniasis: The species | dororani
complex infecting intemal organs (liver, spleen and
bone marrow] of human is the eaisative parasite.

2. Cutancous lelshmaniasis: The species L tropica
complex, L. aethiopica, L. major and | mexicana
cormplex are the causative parasie.

3. Mucocutaneous leishmanlasis: It ls caused by the
I braziliensts comples.

Classification

The genus Leishmanta includes a number of different
varheties and subspecies, which differ in several features such
its antigenic structure, [soénvmes. and other bochemical
characieristics, growth properties, host specificity, et
{Table 5).

Leishmanta species can also be classified on the hasis of
gingraphical distribution a3 ghven in Tables 5 ond 6.

The varlous manifestations of leishmaniasts and
Lefshmupnio speciey causing them have been summarized
Ins Flow chart 2,

Old World Leishmaniasis

Leishmania Donovani

L darropanl cavusey VL o kala-azar, 11 alsi chuses the
conditon, Pour-bal-oazardermal feishmaniasdy [PEDL )

History and distribution: Sic Willlam Leishman in 1900,
ohserved the parnsite in spleen smears of o soldicr who died
of "dumdum fever” or kala-azar contracted at Dum Dum,
Caleutta. Lelshman reported this linding from London in
1903, In the same year. Donovan also reported the same
paniste in spleen smears of patients from Madras, The name
Letshmarnia donoeni was, therelore given 1o this parasite
The amastigots forms of the parasite as seen in smears from
pathengs e Called Leishmen: Donovan (LD} bodfes,
= Visceral leishmaniasis or kala-azar is 2 major public
health probiem in many parts of world. According 1o the
World Health Organization (WHO), o total of 500,000
cases of VL occur every veuir. (0 these nisw cases; %, ane
found in the Indian subconttnent and Sedan and Bragil,
* The disease occurs in endemie, epidemic, or sporadic
forms, Major epidemibos of the disease are currently found
in Indin, Rrazil and Sudin {Fig. 8).
= The resufgence of kala-uzar in India. beginning in the
mid 19705, assunied epldemic proponions in 1977 and
Invalved over 110,000 cases In humans. Inigally, the
disemse was confined to Bibar (Mueaffarpor, Samastipur,
Valshall and Siamarhi). Since then, the cases are
increaxing and invalving newer arcas. The epidemic
extended to West Bengal and first outhreak ocourred in
P50t Malda districy
= AL present, the disease has established i endemiciry
inn 31 districts in Bibar, 11 districts in West Bongal, five
districts in Tharkhand and theee districts in Ustar Pradesh,
Sporadic cases have been reported from Tamil Nadu,
Muharashira, Karnataka and Andlia Pradesh,

Habital: The amastignge (LI body) of L. domovani is found in
the reticuloendothelial systom. They ars found mostky within
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the macmphages in the gpleen, lver, bone marmow anid less
alten in other locations such as skin, intestinal mucosa and
miesenteric lvmgh nodes.

Morphotogy: The parasite exists in pwo forms (Figs 94 and B):

L Anustigons form; In humans and other mammals.
2 Wm}m—m*llmwmmm' and in artificial culiure.

The amastigote form (LD body) ks an ovald or
rounided cell, about 2-4 pm in size (Fig. 7).
o 1tis typically Intracellular, befng found inside macro-
phages, monecytes, neatrophils, or endothelial cells.
»  They are nbso known as LI bidies.

& Smedrs stained with Lelshman, Giemsa, or Wright's
stain show a pale blue cytoplism enclosed by limiing
membrame.

= The large oval nucheus |s stalned red. Lying &1 thi right
angles o mucheus, isthe red o purple-stiined Kineroplasd.

» In well-staloed preparations, the kinetoplast can be

seen consisting of 3 pimwhnt body and a dor-like
Wuﬂlhadnllwemmd conneciing the twa,
The sxoneme arising from the bepharoplase extends o
thee senterior tp ol the ol

o Alongside the kinetoplast i clear unstained vacoole can
bhiz meen,

o Flagellum isabsent.

Promastigote: It Is o flagellor stage and is present in insect

vector, sundfly and in culiures.

*  The pramastigotes, which are initially short, sval o1 pear-
shaped forms. subsequently become borg spindie-shaped
vl 1525 pmin Immh and ' 1,5-3.5 jm In Breagdih
(Fig. 98).

s A shigle nueleos Issituatod al the centes, The kinetoplast
Hes srnnsversely near thee anierior engd,

¢ Thar flage o is single, delicate and measunes 15-00 g




Flow chart I; Distribution and dsesss caused by Lekhmani spp,
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Fg. 8: Googrephical distribution of visceny leshmaniess
Endismic amas shaded; dols indoate sporaibe caias

o Liemsy or Leishman-stained flms show pale blue
cytorplasm with a pink nucleus and bright red kinetoplast,

»  Avacoole is present niear the roo! of the fagelivm,

¢ There s no undulating membrne,

»  Promastigoie forms, which develop incanificial caltures,
haves the same mormphabogy as in the sandfiy.

Life eyele: L, donvind complites bis e eyele s pwo bosis

{Flg. 10);

1. Definitive host: Man, dog and other mammals.

2, Vector: Female sandfly (Phisboromics species) (Table 7).

Infective form: Promastigote form present in midgut of

femabe sandlly.

Mode of tranamilssion:

o Humans acquire by bite of an infected female sandfly,

& Jucan also be sransmitted vertically from moiher i fens,
by blood rransfusion and accidental ineculation In the
laboratory,

Incubation period: Usually 2-8 months, oceasionally, ity

bwr s short as 10 days o psborig as 2 vears.

Figs 8A and B: Monphology of Levshmania denovani, [ Amasiigato
[Lesshiman-Dondwd (LD bodvl and [8) Promastigom

*  The sandily regurgiiates the promastigines in the wound
cabised by its proboscls,

*  These are engulfed by the cells of reticuloendothelial
system {macrophages; monocytes and polvmorphonu-
clear leukicytes] and chiange (st amastigote (LI body)
within the cells

«  “The amistigote multiplies by binary fissivn, producing
numerous daughter cells that distend the macrophage
amd ruptire it The liberated daughter celfs are in turn,
phagocytosed by other macrophages and histocytes.
Smull numbier of LD bodies can be found in peripheral
Erlemned Inside senrnuphils or monocytes (Fig. 18],

*  When avector sandfly feeds on an infected porsen, the
arastigoies prosent in peripheral blood and tsse fuids
enter the insect along with iss bood mesl. In the midgn
{stompch) of the sandfly, the amastigote slongates and
develops into the promastigote form (Fig: 10).

*  Thi prooascigone muliplés by longitudinal binary fisslan
and reaches enormous numbers. They may be soen ae
ferrge Poceties with thelr Gagells entangled.
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amastigates

Fig. 10; Lig cycle of Levafinniniy gancvarn

I ihie samchily, they migeate from thie midgot (o the
pharvns. and hyposiemae, where they accumualnie and
bilock the passage.

such bivcked sandfTies lave-difficidty in sucking blood.
When they Bite a poerson and antesipd 0 suck Blodd, plugs
of adherent parasies moy get distodged from the phanmx
and they are deposited in the punciured wounad, 1t takes
abour 10 -days. for the promastigotes o reach adedquiic
numbers after ingestion of the pmiastipoies, so s o block
the buccal cavity and pharymx of the sandfly. This is
therefore, the durathon of extrinsds ecubation period,

This perisd] is also synchronows with the gonacdorrepie

eycle of the vector so tha amastigoes ingested during &
single blood meal, are ready o be ransmited when the
sand{ly rakes the neoa blood meal aftor its egys have been laid,

Pathogenicity: L. donorani couses VI or kala-azar,

Kala-a@ar i% 0 cotbculoendotiieliosis resulting Mom the
privaskan of retdculoendothelisl systom by L donaiani
The parasitized macrophages disseminate the infegtion
i all parts of the body.

Three major surface membrane proicins of I.uu.hrruuﬁg.
namely (1) gpid, (2] lipophospheglyean (LPG) and
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(3) phreosylphosphatidvlinositels (GPs) give pro-
tecticn against hydrolviie eneymes of macmophage
phagolysosome,
I the spleen, liver amd bone marrow panicularly, the
arnastigotes multlply enormously in the fixed maceno-
Phiages to produce a “blockade” of the reticuloendothiefial
system. This lesds to & marked proliferation and desime
tion of reticulpendothelial vssue in these organs.
Splevns
The spleen is the moss offecied organ, I is grocdy
eifarged and the capsule b5 thickened due (o
perisplenitis.
Splecn i doft amd friable and cuts easily due 1o
absamoe of filrosis.
The eul section i red or chovolale In color due to the
dilated and engorged vascular spoces.
The mbeculae are thin aod atrophic.
Microscopically, the reticulum: cells. are greatly
Inverisased in numbers and are loaced with LD bodies,
Lymphocytic infiliraton is scanty, but plasma cells
AP PO,
Livars
Thie liveer isonlarged.
The Kupiier eells and vascular endothelial cells ane
hiravily porasitized, bor hepatooiesare not alfected.
Liver function fs. therefore, not seriously affected,
afthough prothrombin production i commonly
decroased,
The sinusoldal caplliaries are dilaved and engorgod.
Some chegres of Bty degeneration 5 seen. The cul
surfpce may show o "nuimeg” appeamce.

Box 5 Causes of mnasmda i kils-dzi

Bone mariow:
The beone marrow is heavily infilirated with parnsitized
maerophages, which may crowd the hematopalede
Ehasinics,
Peripheral lymph podes and lvmphold dssues of the
nasaphanyny and Intestine are hypertrophic, although
this Is mod siben In Indian cases:
Severe anemla with hemoglobin levels of 5- 10 g/dl.
may ocewf (0 Kali-adar wsea result of infilieation of the
hare marrow ds well ds by the increased destriction of
ervebireeyvies due wo lwpersplentso, Autoantibodies (o red
cedls mury conteibute o hesmobysds (Box 5k
Levekopemiawithmarked menfrapenia and thrombacyio-
peria are Inequently seen. Antibadies against white hlood
coHs (WRES and plavelets sugeest an sinoimmune basis
Ior the pancytopenia sbserved Inkala-aze

Foological types; The epideminlogy and clinical features of VI
anied the ecology of the parasite ane very different ln different
geographical arens: The different clinical ssmdeomes hove,
therefore been cansidered 10 be distinet entites and the
parasite causing them have been given separate specios or
subEpecios stiius a5 e here:

Indian vlsceral lelshmaniasis: Caused by L. domovam
producing the authropenotc disease kalu-orar and s
secjuel PKDL. The disease ts not zoonotic; huaman betngs
biing the anly Rost and réservoir. Vector |5 the sandfly,
P amgentipes.

Mediterrancan lelshmaniaxis: Middle Eastern
leishmaniasis coused by L. donavani infantun affecting
mostly young children. It is°h zoanoble dizease) the
reservidr belng dog and wild canines such as foxes, jackals
and wolves. Veetorsane P prernicions and P piapictasii,
American (New Waorld) ilsceral lefshmaniasis: Cansed
by L. chagesh, Tt is presisnt i most parts of Latin America
and resembles the discase caused by L dnfantum, The
ik vector is L lengipalpi

Clinical fratares of kala-azar:

The wnset b typically insidious. The clinical liness begins
with Idgh-grade fever which miay be remilnend with wice
datly spikes or intermiltent or less commonly continuous.
Splenomegaly starts early and is progressive and massive
(Fig. 11} It s usually soft and nontender.
Hepetomegaly 15 moderage,



Flg. T Bala-amr sphiod shioemi & greatly snbarged argian

Lymphaderapathy s commcn i most cndemic areas
|"l.-:'i."'|:|-1 Inadinn =iaboaniindid
Skin hecomes dey, mougl i darkdy pigmented [henge,
thie name Koz
Thae bade becomes Ui sind brinke
Corchexla with marked anembn, emaciation and loss of
wekehis seen,
Hematological alvmarscalities:
Appreraien 15 amosd advirys prissient and 2 ossally sevens
Lenkoperin
Thrperboeviopenia = dssoctated with eplsiaxis, gum
bleeding, grustralntestinnl (G hbceding:
Asclies and edema may nccur due o by péalbumbnemia
Renal involrement 15 alsn commion
In Inte stage of boman ioenunocde feieney viows ()
inibectinn V1 cien preseat oy opperunistic nleceion, AV
e fecinn rane 15 5% b frelio apad 2% o Alrkcan countries
Secomdary infections gl as hetpod, micasles, poeamaa-
ik, tibercilists, bacillary dysenteny may ocous,
Nos untreated patEns i b ot 2 Vi, il o sone
intercurrenl discase such ps dysentery, ddarrhea and
mhercukpsis

Posi-kela-azar dermal lelshpmaniasis: Abour 3100 cases
af patients of VL in cndemic ireas develop PRI, sbdatit an
vear or 2 phier peeovery tmm the svstemic diness.

Post-bala-azar denmal leishmaniasis s seen mainly o

India and East Africa and won seen elsewhere. The Indian

and African discasies diffor in seceral aspects; inporant

leatures o PRI o these Dwo teglons ace lstod (n

Table d.

Poat-kala-aeir dermal lelshimaniasis s g nonulcenatboe

leslon ofskin, This lesbons nee of e pypes

| Depigmented or hypopigmented mocules: These
commouly appear on ' the foe, the roank and
exiremithies and resianhle fubereilold bepiosy

Hemoflagetiates JC¥)

qu. 12t Ervthemadols pafctes [ Buttnr®y distributon

Table B: Differences babwonn potl-hals azur darmal Erhaaniasis
PR of Indi sond Egst Alncs

| Chardeteristies fevitda: EastAlica .

|nedenice Ak L]

wviscoral lishmaniass  leishmonissls May | leshmaniaiis

and PROL Rake: 3% ypaes

hgegroup sffected  Ampage ety childisen
ltghmnarasiy hetshemaning

oo andosih DLk Mo $oe e ]

Druition of treatmend | &0 F0 days Ay

il ey

eibaglucanate

2 Erythematons patches: These are dismributed on the

fioer bra “buiterdly distribution” (Pig. 12}

1. Nadular lesion: Woth of the eacller mentioned
fesions may develop into painless vellowish pink
eeonbilcerating granulomaious nedules

Thie pairesite can be demansiratied im thie lesions

FXgeenals of peest-kelea-grar dermal leilrnoniasis:

Ll

fhie poddular fesfoss gre biopsied and amastigode lormes
are demonseeated inarnined seciions.

Thiie Bbogrsy muatisriil can bae culiured or il inocobitian
can be done,

Frminniedingneiis has no mole in the disgnosis of PRI

Trrarment af paesi-Kichm-cezad dernind bnishrirniesis

Liposomal amphotericin-B (AmBisome) 2.5 mg/kg/day
for 200 chyiysoom sodivom siiboplisconan S50 )Y gk fday
{ovr Atb-B0 dlays sre ghve,




The ifimune response in VL is very complex,

There is increased production of proinflammatory
evinkines.and chemokines. Interlenkin- b0 (IL- 10) and
transforming growth Bcoor-fi (TGF-B) are the dominan
cytokines..

The miést important immunaslogleal feature in kala-azar
ts the marked suppression of cell-mediated lmmunity
to lelshmarniial antigens. This makes unresiricted Inira-
cellulur multiplication of the parasite possible. Cellular
responses 1o tuberculin and other antigens are also
suppressed and may be regalned some 6 weeks after
rectivery frodn the discase,

In cuntrasy, there i an overproduction of immunogloba.
lins, beah specific antileishmanial antibodies as well as
nonspetific polyclonal gl and IgM. Circulating immure
eonipleses are desmmonstcable in semim,

Laboratory diagnosis: Laboratory diagnosis of kala-gzar
depends upon direct and indireet evidences {Flow chart 3),

Direct inddence:
Microscopy:

Demonstration of amdsilgetes in smears of tissue
aspirites Is the gobd stamdard for disgnosis of VL.,
For mivroscople demonstration of the parasite, the

Enlarged lvmph nodse,
The smears are stamed by Leishman, Glemsa, or Wright's
stifns and examined under oll immersion objective.
Amastigote parasite can bessen within this macrophages,
aften in large numbers, A few extracellular forms can also
b Gren.
Peripheral blood smeir:
Peripheral blood contains the amastigotes: presint
inside circnlating monocytes and less oiien in
neutraphils, but the numbers are o0 scanty that a
direct blisod smear may pot show therm,
Chances of deecting them are somewhat improved
by examination of a thick blood film.
It i5 best e examine buffycoat amear, nithough even
thizse are et olien found positive.
Buffy coat smears show a diumal perfodiciny, more
smeirs being positive when collected during the day
i a migh.
Bone marrow aspirale;
Bone marrow. aspirate is the most common diag-
nostic specimen collecied,
Ceenerally, the sternal marrow is aspirated by
prercturing the sternum at the bevel of the 2nd or 3nd
intercostal space, uskreg asternal punciure needbe.
Bone marrow samples can also be obtained by

miaterials collected are pancturing the iae crest.
Peripheral hlood Splenic aspirates:
Basrie taniaioig Splenic aspirtes arericher in parasites and therefone,
Splediic aspirate ane e valuwable for diagnosis
Fltw chart 3: Labormiory diagnosis of kals-arar
3 - v
Direct evidence | Indirect ovidence |
¥ 3 3 ; 7 =3 =4 e
Demonstration of Bl Malbcular E Bkin test | Blocd picture
LD Bodios in NN miediom | inoculation | —— diagnosis WA bt Eatshmanin - Bpenia
smaarg of hick blood | | bguid medium o i «POR * Chapm's sntimony Misarigrol  mkopsnia
« Byerac, b bo demonsirale st Y insts ate st ¢ Frvonrsa
e, and o | pnomandigos posdvein ibaumin:
L »
Dot of AN o Mo
. antigen .mm\'ﬂsﬁ Lt
« IFAT
-[:E'P
* DOT-ELISA
= M wming i3S antigan

Abbrpvialnina: CFY, comphement fiabon et CIEP. caunin immanosiecinghonsss [T, S aggivbnation tees DMA Sewrbonucine. set LA, snfymin
Bk immunosortiont aen; KT, mmusochromaographic it (FAT, inditort immunofinesoant nnbody est: LD, Linthman-Oonmn: WS, Novw, Macioat ped
Hicofi; PCR, Dolymennss G sacton; rikds, necomiunmnt ikesin 55



Figs 13A and B Lesshmania donovant, (A) Cufture form ifeemsa sinin, magnifcation 1100 ana (8) Livee smear
{ilemsa Stai, magnatication 1100K)

But, thie procedure can sometimes canse dangerous
tleed g and therefone, shoubd be done carefully mmd
onby whed i oareew cxaminagion [ incoaclssive,
= Lymph pode asplirates; Lymph node asplrades aee oo
uselul in thie diggnosis of Tndlan kela.oear althotgh inis
emiployed in V1L incsome otlser coaniries
»  Comparison of aspiration biopsies: Although splenic
aspiration is the mast sénsitive maethod [98% positive),
bt marrow punctoane [S0-A5%, positive) is a saler
procedur whes compured 1o spleen punciore, o8 thene
Is risk of hemorrhage in splenic puncture particularly n
patbenis with advaneced stage of diseasewith soft enlarged
spleen, Splenie aspiration is contraindicated in patlénts
with prolonged prothrombin time, or i plateler coum
i5 Tess than 40,000/ mm’". Liver biopsy bs also not @ safe
procedure and carmies o risk of hemorrhage. Lymph node
aspiration s poshiive in B5% of cases of Afrlcan kidy-aeas,
but not vseful in cases of Indian kola-aar,

Caliare: Difdreni tssie materials or blood are culiured on
NNN medium {descrifred by Novy. MacNeal and Nicolle).
This is a rabbit Bloed agar slope consisting of two pars of sall
agar and one part of defibrinated rabbit blood, The material
s imocubatied fnto the water oF condensation aod culiune
b incubhared ar 22-245C for 1-4 weeks, At the end of each

week, a'drap of euliuse Duid s examined for promasigones.

wpder biigh posser abjecthol or plupse copieest Dumdnaion

(Figs 13A and B). Other biphasic madium, Hke Schrelder’s

drogaphila tissae caliure medim with added 305 feal call
saerumn canakso be tsed,

Arrineeal Inocwdabion: Animal Inoeulation s nod used for
roctine diagnosis.
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ﬁ'li-. Td: Letstimusn-Dhonaguin (LI Bodly 0 SpIeen Srpar o4
exparimentally infegied animal (Glemsa stain)

¢  When necessary, Chinese golden hamster is the animal
cimployed. ' '

s The makerial s incculated mirapesitaneally or -
dermally i the skin of noss and feet,

» The inoculited antmals ate kiepd at 2 26°C,

¢ In posiive crses, thi: amastigoie can be demaonstatied in
smears thken from uleers or nodules developing at the
sltes of inooulation or from thespleen (Fig: 14)

¢ Anbmal inteulation s a very sensdtive method, bul mkes
severa] wieeks (0 becomie positivg,

Dapedinect eridvemees:

«  Detection of antigen: The concentration of antigen in
the serum or other body fluids is very low, ELISA and
PUR have Been developed for deteetion of lekshmanial

antlgen.
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= Twi movinvasive antigen detection fest b urne for YL
are uncher eviluntion,
«  Detection of antibodies:
Caprpiermenl fixetion fest was the first sercdogical
pest wsind 1o detest serom antibodies in VL, The
antipen ariginally used, was prepared from human
mbercle bacillus by Witehsky, Klingenstein and
keghin (hence, called WEKR aonigen). CFT using WEK
antigen becomes positive éagly in the discase, within
weiks of infection, Positve reaction also occurs in
other conditions, including tuberculosis leprosy and
iropical eosinophilin
Specific leshmanial antigens preparci from culiures
have been used in o nuember of tests o demonstrate
‘spartifle novtibodiee Thiese tesis include:
¢ lngdirect immmuanolluocescent antibody est {(IFAT)
# - Courter Immsenosclectroploness (CTEP )
# - ELESA amd THIT-ELISA
o Hredor aggglurinmehom vesa (AT
rk 39 test: A specific rapld immunchromaiographic
teset (1G] method for antibody his heen devieloped
using i recombinant lelshmanial antigen ri 39
corpisting ol 29 aming aoids congerved in Kinesin
el ol 1 dnfernhen, The sensitiviny of the test s %
and specificity bs 90, '
Note: The direct agglutinmion test for antileishmanial
antibedy has been found ni be highly specific and sensitive
for dingnosis of kala- azae, However, rk 39 antibody test bs mone
useful and cisy o perioim and recommended by Nitional
Vector Borne Disease Control Programme (NVBOCP) in
Isclia,

Molecular diagnosis: A number of maleculior diagnosis
methods have been developed, which help in species
identification of Ledshmriia, The metheds include Wisdiém
blot und POR. The wse of PCR is confined 1o specialized
laboratories and i vet to be wiind for routine diagnesiz of VI
in endimie aneas

Nonspecific serum tests: These wests are bused on the greath
inereased ghobulin oot of serum in the discasio,
# The rwn teats wiltbely used are:
L Napier'saliefivde or formegel tist
2, Chepra’s dntiemomiy fesd,
= Napier's aldelyde test: | ml of clearserum from the
patlent is taken in o small wst wibe, & drap of formualin
(#0% formaldehyde) is added, shaken and kepr in a rack
it FEMOTT (ST re,
A control tube with normal serum isalso secup.
A positive reaction is jelliication and opacification
o the test serum, resembling the coagulated white of
e agapeearing withio =230 minwnes:
Aot 85% of patlens with disease of 4 months or
Friesre @i positive feaction,

Aldehvde piestis alwiys fegitive In outaneons
Ieishmaniasis{CL).
The test merely Indicates grealy Incieased sefurm
parnmia-globulin and thus, is nonspecific
¢ Chopra'’s dniimony tesi: i b= done by takbng 0.2 mlL o
serum diluted 1200 with distilled witter in a Deever's mbe
and overlaying with fiew drops of 4% solatfon of wrea
stibamiinie, Formiathan of Moceubent precipitate indicates
Posiive Tesi,
The reaction is said (o be more sensitive than the
aldehythe test
«  Both the tess give lalse-positive. reactions [0 sever|
othor disease such as muliple mveloma. cirthinsks of
liver, tuberculonis, leprosy, schistosomiasis, Afrlean
Irypanasoniasis; o where hiypergammagiobalinemia
X

Skedn vests

o Leishmurmin skin test ( Montensgro test):
I is debmyed hyporsensitivity tess.
Thiswas first discovered by Montenegro in South
Amerkca and heoce, named after hime.
1 mL of killed prommpstigone suspinsiomn | 10" washed
promiastipoiesml) s injected intradecmatby on e
dorsiwveniral gspeet of forearm,
Fosivive resalt 1= indicaied by an induration and
erythema of 5 mam of more after 48-72 hours.
Positivie result indicates prior exposose o beishmioial
jusrasite
To mnivee Beabar i, ths fesi s nigatihve and becomes
prositivis ustiilly B-8 weeks alter cure from the disease.

Hldvendd priciiere:

*  Comnplete Blood count shows noemacyiic noromochronic
anemin and e ytopenio,

#  Leukocyie count revials lepkopernid accompanied by
a relative increase of lvimphocytes and monocyies
Ensinophil granulocyics are ahsent. Daring tho colrse
of disease, there s a progaessive diminution of leukecyie
cavunen Fablieege vor 10008 " of blood oF even below that

*  The mtko of lntkocyte o erythmoyte is greatly attered and
ey e absonrt L2200 eor 12 000 { poermal 12750

= Serum shows hypergammaglobulinemia and o roversal
ol ehve lbvurmn: ghotoalin ros,

¢ Liver function testsshow mild elevations of liver enevmes

e Ervthrocyie sedimentation rate i elevited.

Treateeent: kadn- e sesponcds fo treatinent better than other
sl W The standard trestment consists-of pentmalent
artirmondal compound, shich is the drug of cholce In most
of thie endemic regioss of e world, bun thene i redistanes
o antimony in Bihae i India, where amphotericin 15-
deosychoiare of mibtefasdne s prefernd,



Perfaviilent antimonial compouwmd: Two pentavalent aml-
mgntal (5h') progorations are avnilsble;

I, Sodiem stiboghocomate | L0 mg of 567 mL) (S5G)

2, Meglomine antimoniyte (85 magal Sh°imiL),

Doy "The daily daose B9 20 mg/kg breragdd incravenau= [ 1V)

infusion or intramuscular (18] injection for 20-30 days, Cure

rates excoed 0% in most of the old world, excepe in Bikar

{India) due 1o reskstinee [cure mie 369%),

Amiphotericin-l:

+  Amphotericin:B & curmently used o6 a first-line drog in
Bihir, In other parts of the world, it is used when inirial
antimonial trégtment fails.

o« Dosage: 0.75- 1.0 mg/kg on altermate days for awial of
15 infusbons;

Note: Fever with chills is almost seen in all patients, using

amiphistericin- B nfusians,

s  Lipasomal amphotericin-B { AmBicone ] It has been
developed and used extonsively 1o meat V0 in all pans of
thoe w10 bs the only drug approved by the US Food and
Dirug Administration (FDA] for the treatmem of VL dose
being & mg/ky datlv. By using liposomal amphotericin-H,
higher doses can be given, impraving the cure, withour
toxicity { Box 6).

= Current recommendation in India is 10 mg kg single dose.

Paromamycin: Paromomycin is an intfamuscuiar aniipo-
ghyooside antibiotic with antileishmanial activiny,

Dozage: 1t s glven ina dose of 17 mg/ kg daily for 21 days.

Mitrgfosine: Miltolosine is the first orad dog approved for thie
treatment of leishmanbisis.

Dresgeage: 50 my daily for 28 days for patients welghing bess than
25 kg ol twice daily for patients weighing more than 25 kg,

*  Earlydetection mmd ireaimned of 51 case

* Integrated insecticidal spraving to reduce sandily
poitilation,

#  Destruction ol wndml reservair st 19 cases of 2odaniatie
kanka-agar

Box &: Advariaghs of drig coind runtE o b vioeThd IesRmniiis

Hemoflagellates Y

Pessonal prophiylaxis by using antisandily measures like,
using thick clothes. bed nets. window mesh, or insect
repellnmzand keeping the epvironment clean,

¢ Nowvecoine isavailabie of present against Kala-azar,

*  Candidate vacelne: Many Zod generation subunit voc-
cings-are under ksl in rodent models. ez vdrophilic
acetylated surface protein B1 (HASBY), kinetoplasid
membrane protein || [KMPH] and LelshIF,

Leishnianio Troplea Complex

o |tinchades three spaecies)
1. Leigherderrda tropion
2 Larlslepracnrnics i feoy
3 Leighmarrisaeiblopice,

¢ All these spocies ciuse old world cutancouns
léishmaniasis. The disedse is also known as eriental
sore, Dethi bedl, Bagdad bail, or Aleppa button.

Histary and distribation: Cunningham [ 1805) fiest observed

the parasite in the tisswes af o Delhi botlin Caleoma.

= Huszsian military surgeon, Borovsky (1891} gave-an
accurate description of its morphology and Luhe { 1506)
gave Lo naome L fregin,

= L rrepicd o L eeerfor e fowered in Sidadle- Fasy, [ndia,
Alghanistan, Eastern Mediiermancan countries and North
Mrica,

» L acthiopica oceurs in Erhiopis and Kenya,

= In India, CL s restricted (o the dry western half of the
Indo-Gangetic plains including dry areas hordering
Pakisran, extetding foom Amiritsar to Koutch and Gujarat
plaing, To the East, the cases have been reporied (rom
Dethi aod Varanast fn Ditar Pradesh

Mabsitar: {. tropice caosing CL (aold world CL) ane essenuiatly
the parasite of skin, The amastipgoie forms oceur in e
reticuloendothelial cells of the skin, whereas promasaigoe
oo are seen fm sandfly vecton,

Morpholegy: Morphology of L. trepien complex Is indistin-
guishurbli froam that of L. domorani,

Liffe eyche: The life cwvcle of F feopica is-sbmilar wy thor of
L. daramrnl eeept

Vectors: The veoiorsof L rropuca complex aoe Plilelssrorg
sandilies. The folbowdng species of sandfles act as veceong:

= P yergenti—L tropica

= % peaparfaal . e

= B longipes—L. aetfiepicn

Mirele oof trateramission:

= Clhe st commaon mode of infectien is throagh e of
sandilies

= Infection moy also wometimes aocur by difect contet.

= Infection, may be fransmbited from mon- to-man or
andmial-o-man by disect inboulition of amastigoies.




o Infection may also poeur by auioinoculation,

#  The amastigotes are present i the skin, within large
manonuchEar cells, neutrophils, inside capiilary endo-
thelind cells, and also free in the lsspes,

o They are ingestéd by sandflies feeding near the skin
lesionns.

* I the midgut of the sandfly, the amastigotes develop into
promastigotes, which rephicate profusely.

#  These are in tum transmined (o the skin of perdons
bitren by sandflies in the skin, the promastigotes are
phagoeytosed by mononuclear cells; In which they
heeomi pmastigones and muliply.

o However, they remadn confined o e skin, without being
transported W the igternal organs, asis thircase in VL,

Incibation periad: Incubation perbod virtes from 2- 8 maonihs,

Pathology: Amastigote forms are found in histiooytes dand
endothelinl colls; There is an inflammatory granulomatous
reaction with Infiliration of mphocyvte and plagma cells,
Earty lesions arg papular, followed by uleeration necrosks,
Papule and gleer are the main pathologheal leslons. They ieal
over manths i vears, lenving scors,

Climical features: L, bropica cawses old world cufaneous

leishmaniasis.

o Features of the disease vary with epideminlogical pattern
frosin resfiod - to-negion,

o Three distinet patterns of old wockd CL lave heen
recognieed.

o The anthroponalic srban fype causing palinless dry
ulcerating besiony, leading 1o disfiguring scars, caused by
thé spectes L. fropicd.

This s prevalent from the Middle East 1o Morih-
Wit Indba, The mwest important vector is B sergenil,
It b5 seven malnly in children in endemic areis and is
called as orlential sore or Delld bail,

It beging os 0 ralsed papale, which grows inm o
nochule thist ulcerstes over seme weeks,

Lesions may be single or multiple and wiry in siee
from (.5 to more than 3 cm. Lymphatic spreed and
hymph gland molvement may be palpable and may
precede the appesrance of the skin lesion.

The marging of the wleer are raised iod indvirated.
The wlcer is wsually painless unless secondary
bueteflal infection oceurs,

There may be satellite leslons, especially in L. mejor
andl L., trapica infections:

The dry wicers usually heal spontancously in abor
[ Yr,

ke zooratic eural bvpe ciusing modst ilfeers which aine
infbamied, often muliiple, cavsid by L. hajnr,

The incubation period is usually less than 4 months

Lezsioms dus po L geefor hieal more rapidly than L,
Irripica
Thils i= zeen o the lowlkand wones of Asia, Mididle Easq
and Africa,
Gaerhils, rats and other rodents ane the reservidirs,
% peprriese ds the maost imponiant vecion
INffuse clilineous belshmianiasis: The nonuleerative and
isfren diffuser esions caised by L sethlopica and seen in
thie highlands of Ethiopia and Kenya are known as diffuse
curaieous leishimaniashs (DOCL)
B Ierrvigipes bs the usual vector,
It ks rare form of disease, where nodular lesions
although restricted to skin are disseminited on the
face and extremities from inital tocalized papulo.
It ts characterized by low humoral as well as cell:
medinted frnmunity.
The lesions Last lor vears of even lor entine age.
It i dEffieult o treat
Leishmaniasis recidivans is a rype of lesion seen n
persons with-a high degree of cell.mediared immunin 1o
the parasitie, Tho lesions are chronic with alremaring periods
of activity and henling, characterized by a central scar with
petipheral activiey. The lesions resemble those of lupus or
tuberculoid foprosy, Parasites are viry scanty in the lesions.
Lelshmanin wst is sirongly positive. Chemotherapy is not
very iiselul, Better resulis follow bocal application of heat,

Laboratory diggnosis:

Microscopy:

»  smear f5 made from the material abtalned from the
indurated edge of nodule or sore and stained by Glemsa
or Leishrman stain,

»  Amastigotes are found in large nuimbeérs inslde the
maerophisges.

o Definitive diagnosis € made by demonsration of
amastigoie in thesmear collected from the lesion,

Lulire: Primastigiee forms can bedsolated by oulruse of the
aspirate material in SN mediom.

Skiw pest: Leishmanin skin est s helpiul Positive ledshmanin
fest In children ander 10 vears of age from endemis irgaks is
highly suggestive of the disease: The skin tess is negative in
elfHuse O

Eerology: These are of limited value as the pathing shiws no
doteciable lovels of circuliting ariibodies,

Treatment: The specific reaimient of CL S same as V1.

s Antimony-resistant diffese CL ocan be treated with
perrrammldinae,

s Topical reatment consists of 5 paste of 10% charcoal in
sutlfuric acid or lquid nitrogen.




Prophylaxis;

#  Contral of sandfly population by insecticides and
bRl ENdrasiInGs,

¢ Personnl prodcetion by Gse of protective clodhing and vse
of inseet mepellamis

»  Elimination of mammaikan reservoin

New World Leishmaniasis
L. Brazitiensis Complex and L. Mexlcuna Complex

History and distribution: Lindenberg and Paranbos [ 1958

first deseribéd amastigoies in the uleers of skkn in o mae in

Brazil. Viarma [ 191 1] nomed the species as L. brasifensd.

o L inuzitiensis complex and L. mevicams complex cause
new world leishmantasis in Central and South America,

Mabitat; Miese ocour asintgacelular pardsine. The amastigote
form I seen inslde the macrophages of skin and mucous
membrane of the nose and buceal cavity, The promastigote
form oocurs I veoior species Lufzamvii,

Marphalogy: Morphology of amastigote and promastigote
Formis of both the parisites issamieas that ol the other oo
spirches of Lidshmiania,

Life eyeler The e cyvcle of Lelshmanis spacies chusing the

pw wikthd cutaneous and mucocuianeous lefshmaniasis is

simibor o that of L donooani except;

= Amastigotes are found in the retlouloendothelial cells and
Ivmiphaid vissses of sking bul no? in the internal organs.

# The lnfection s irsnsmitted i oman from andmals by bile
of sandily vectors of genus Luizompa,

= Svlvirle risdisnes and domesile animals are the commin
sqtirces and reservoir of lafectlon,

«  Direct transmission and autoinfection also deciirs
TTNNEY - D= AWML,

Climical fealuresi . sexicnn complex fepds (o gunnisoms

lishmaniasks which closely wsembles the old world 1.

Howover aspecific lesion of caused by L mevicana bs chiclern

prfeer which i chamcierized by ulcerations in plnia,

#  Chiclero ulcer bsalon calbed as solf Benling sore of Megics,

o L braziliensts comples ciadses both mucocalgineous
leishmaningis {(espundia ) and "CL°

& [ brasttiensds causes the most sevene and destrsctive
fevrm of cuiamecss bssion.

o ltinvelves the nose, mouth and laryms.

#  Thepaiientexperiences & nodube ol thesine of sand iy hite
with syinptoms consisrent with arienial sone,

#  hubsequent mococatangaus invalyvenem beads oo
ekl Insdche the node, pedomtion of the nasal sepiom,
and enlargement of the nose and lips (espundia),

o [0 the Jaryns is ivehecd, the volce changes as well.

« Uleepared Iesions may lead o scorring and tissue
distruction thal-con be disfiguring.

#  The disedse occurs predominanthy in Bolivia, Brazil and
Meru,

o L mexicand, Loamazinensi abso cause ICL =hmilar (o
that of L. aefhiopicg in individuals with defective cell
mvedinped immuanity, Montenegoo skin st s negative,

Plam bais: It ks also known as “forest yaws?

0L is covsed by L. brazillensis guyanensis and s
charscterbzed by appearnnee of singde or multiple palndess
diy persdsient uleers appearall,

Laboratory diagnosis:

Microscopy: Amastigotes are demonsirated in smedrs ke
from lesions of skin and mucous membrane. L mexdcama
amstigeies ane larger than those of L brazilicesis and their
kinetoplast is more centrully placed

Biopy: Aminstigotes cian also be demanstrated fmm glieskin
higpsy.

Coltuee: Cailturing material obvained from ulcers in NNN
medium demonstrales promastigotes. L. mécicanis grows.
wiell in comparison to L. brazilfensis, which grows slowly,

Seridlagnn Antibodictcan b detectod inserum by 1FA tesi,
which & positive b B9-95% of caviss ELISA Is also o sensitive
inpthod to detrct antibody; beirg positive In B5'% of cams.

Skim fest: Leishmanin test i pasitive in culanesus and
IR RS lebshmaninsis

Treatmient: Treatmeni with o pentavalent antimonial com

pound v moderately effective for mild mucocutaneous

leixhiminlasis.

= CAmphotecicin-B is ihie basy abernative diug curreigly
avallahle,

= Inease of espirmery complicatbons. ghicooortionids can
b sl

Prophylaxls:

= Due o sylvatic and maral natiee of the-disease, conteal is -
often difficult

»  Use of Insect repellants,-spraying of insecticides and
screcning ore advisible

o Forest wirrkers should wse protectivee clothing and ather
(e AU RHESR g

= A recenily developed palyvalent vaccine osing five
Lotshenaria sieainy has been reported o be sugeessiul in
pedluecing the incldence of CL in Braefl

. S



s Wisceral letshmanipsis {kala-azar) s coused by L. conovani
and L infanium, )

®  Wrctor of kakii-nnd 5 sandily (argentipesi

= ‘Amastigote formis (LD bodyhane found in macrophages and
muncyies in haman.

& Profmastigots forms with @ ingle Rageilum s found i vector
sandfy and aniificil culiur,

® “Clinical fealures: Kals-azar; Fever, hepatosplersomegaly,
marked anemis, darkhy  pigmented skin, welght loss;
cachenin o, :

= Posthala-arar dermel shmaniasis; Seen afior -2 years
of bestmant in 3-10% cases and i # nonuicesate lesion
ol skin.

s DHagnceds: By demonstations of LD bodies in: perigheral
biood, Bone mamow aspirats: splonic Bspratesand lymph
node ESpIrate cullun done in NN medipm; skiemde e
detection of speciic antigen and antibody by IF, ELISA. DAT
and rigsd rie 30 antibody defacton test

»  Blood petim Aramia, Rroembocytopema, leukopania with
refiathvi mphocytosis and hyperpammagobilinemis,

= freatment; Sodium stibogisconabe, emphotoricin B and oral
rriitefosir, ]

w O workd CL (orsimiial sore) i -coused by L. fropich and (ke
vectons are P sergantl and P papatasd,

& My wiid MucoculERBoos [aspundia) and L ane caused by
L. bragfiensis and L. medfcnna. Vector s sandfy of genus
Lubaoimiyia,

FW { :. HESTIONS

1. Drescribe briefly the lite cpole and laboratory diagnosis of:
a. Trypanasoma brooe! gombiense
b, Trypanaiinma o
£ e donenemh
2. Write short notes on
a. blecping sikness
b, Chigas dizsais
£ Anligens wariations of Tipponosomiz Brel gamBlens
d. Morphological stages of hemoflageiates
¢ Trymarodom fange)
{, Kata-aem
g, Poat-kaly-prar denmal lesshrmaniass
R, Cutansdus leivhmaniass
L. DiMuis cutanious s maniadiy
3. Differsntiate betweon:
. Easr Alncaon Erypanodomi oo and West Alficon by parcraamda s
e Trypanasomg o and Trypanesomy romges

MULTIPLE CHOICE QUESTIC

1. Vector for Trypanosoma onizr is
&, Reduviid bug
b Teetuer fly
c. Spndihy
. Hard tkk
2. Al of the following are obligate intracellular parasite except
&, Plenimioaiy
b, Tryponmasumia o
£. Fwopigima gondd
d, Trypanasomg broced pomahermse
3. Romana's sbgn ocours in
i Babegioin
B, Lhfvinaneasis
& Trypangsomiati
d. Schiotolonmibdiiy
4, Vector bor T, bruced gamblende is
. Sanddly
b, Reduyid kg
. Toetus fly
el Hiaurse fly
5. Winterbotiom ign bn sleeping sicknent fefers o
a. Unilagevad conjursd bhitis
b Pastirios cervical ymphadenitts
i, Marcolepsy
of, Tratient mtyiieema
6. The drug that can dear trypanosemes from bicod and fymph
nodes and is active in late nervous system stages of African
seeping sickneis is
a. Emetne
b Melariapeal
€. MiFurtimos
il Suramin
1. Which of the following is pot true about West African
Iy panosomaasis
i Priemay iedenaim are human
b Liw parassiena
€. Himes by ususlly chonic
i Mindmal pmphadenopatiy
8, Chiansc infectbons with which of the following hemaoflageiinies
many be associated with megassophagus or megacolon
i Tryponcnoimd gmisenie
b Tewpamacucerat Criam
& Lt dadmimi
i Lerhemanks feoea
9. True about wizceral bekshmaniasis iware
o Caied by Letshmuanig iropicg
b Pent leishmaniaiv dermatitn cearioprs in i of patkeati




€. Antimonial compaunds s daedul

i, Verios b tserietly
10, Which of the follvsing s most sreerely affected in kala-azar

a, Spleen
b Lives
L Lymph roidos
. B imarrow

11 LD bodies arg
a, Arnanticates of Letfimama dangenn inside RECs

b Gaann cells sean indeithmaniatls

£. Degenerative lisions seen in leishmaniasis

d, Amanigotes of Leishmamia dondian inside msoophiges
12 In a cave of kala-azar, sldebyde test becomes posithve aftee

A 2wk )

b 4 weeks

€, B wameks

el 12 weechs

13, Mucocutaneous leishmaniasiy is corsed by
&, Levitmnariig Brasilien gl
b, Leskhmariia donavar
. Levshumgnia iropa
d, None of the albove
18, Chiclerm's ubcer is caused by
A, Lelulmainio meEnicand amales
by Ledshmania Braaler s cormphe
¢, Leashuraiia tropicd
. Lembmanna snlmntum

Answer
LLa id i€ A, b
B b 9 10 a 11.d 124

-.
=
L
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CHAPTER 6

Malaria and Babesia

MALARIA

® |[NTRODUCTION

Protodoan parasites charsoterized by the prodaction of spore-
like nocysts contalning spormzoiles wene known as sporosoa,
s Thew Hve fefricelalarly, o levse clurieg part of shisie e
ovele

At sormie stages i dbedr e cycle, they possess o siniclin
called the apical complex, by means of which they attach
i anid penetrate host oells

These protosna are thenelore grouped under the Pyl
Apicampleya,

The medically impormant pamsites in this group are the
ericnleerier prarersibes, Cooclidia, and Bobwsia,

The Pl Apicompeleva Includies two classos vig,
(1) hematgeon and (2) eoceidia and three orders—
(1) elmieriida, (2) hemosporida and (3) plroplasmida
{Table 1],

Moty Mony minute intrcediular protoeeoa formerdy grouped
as sporozos have been reclassified becatse of some
stnuctural differences,. These are now cailed arferospora. Thy
infect a large spectrum of hosts. including vertehrates and
inverteheangs, Infection is mostly asymptomitic, ut clinical
illness is often seen in the iImmunodeficient

Tabbe-1: Phylum Apiboemphexa {Spororost

Henslooa

B CLASSIFICATION

Malarla parasite belomgs no:
Phiylum: Apicomnplexa
Claze: Sporuzod

Crrder: Hemosporida
feesinnass Plerserboddieirm

The genus Plasempdinm bs clissified into wo subgenera:
(17 B s, (2) P oprabarine nd 2 apale Belong 1o the
subgenus Plasmodium while £ falciparim belongs 1o
suhgenis Larerania becavse it differsin o number of
aspeets from the other three species,

P osfeax, 1 pndalreriine conked P e clisely relased tootkher
primate malaria parasites, P filcolparsm s more relivhed to
biird mialariy parasites aod appears 1o be a ricent pamsine
of humiins, inevelutionary erms Perhags for thils reasa,
Fafeiparnm infseton causes the most-sevens form o
mrularkn and s respoasible for nearly all faal cases.

B kngnelest, o parasite of long-tailed Macadgue mankeys
neiy akso affect man

CAUSATIVE AGENTS OF HUMAN MALARIA

Plisimsedlivern Pievexs Bengn tertian makiria
Plasmodinm fedciparnim: Malignant temian malaris
Plasrriodinem inndariaie Bermign quirian mularin
Plageriodininr vl Benign tenian mialaria,

MALARIA PARASITE
History and Distribution

Malaoria has been known from ancient times. Seasonal
intermittent fevers with chifls and shivering, recorded in
the religious and medical texts of ancient Indian, Chinese
anl Assyrian eivilizations wre believed to have beeo malnrin
(Flg. 1)



The name malaria (ol bad, aria: air} was given in the
Btk contuny in iy, as it wos thought o be cased by fol
emissions from marshy sol,

The speecific agoent of madaria was diseovered inored blood
cells (RBCS) of 4 patlent in 1BB0 by Alphonse Laveran, o
French armmy surgeon in Algeria

In 1886, Golgi ti by desertbed the asexual development
of the parasite in RECs {erpthirmcptic soluzogany), which
therefone camee to be called as Godal crelie.

Thiree different species of malaria parashe infecting man:
(1) B pivax, (2) P sadariae, and (3] P falciparum were
deseribed in haly between ERE6 and 1890, The fourth
species, ! ovale was identified only in 922,

The mode of ransmission of the discase was estublished
In 1897, when Resald Reoss in Secunderabad, India
identified the developing stoges of maluria parasies n
misspubtes, This led i vierious meeasanes for thie conml
and pessible eradication of malara by mosgeiie conerl,
oot Roes | B2 ] anvd Lavvesan | V907 ] won the Nobel Prize
fiar theedr gdiscoveries in malario

Incidence of maltaréa is mone in pode paopulsticn o ol
areas, atso inurban nress having bad sanitary conditiaon,
An epidemic can develop when there are changes in
environmenital, economic and sockl conditions such as
migrationsand heavy rains following draughs.

The relative prevatence of the four species of malaria
parasites varies in different geographical regions (Fig. 1):

1. P eliex b5 the most widely distriboted, being most
carmmidi inAsia, Xorth Alrice and Centeal and South
AumEric,

2. P, falciparum, the predominant speciés in Africa,
Papiin New Guinea and Hold, ts rapidly spreading in
Southeist Asia and i

3. P malartae |s present in most places but Is rare.
except in Africa.

1. P ovale is virmally confined 1o West Africa where it
ranks second after 1 falciparam (Fig. 1),

[ Areas whete 1 Areas whens 0 Arsas with
madaria is absant maalaria s prosant irnited risk of
LT Y

Fig. 1; Ghebal gistributicn of malaris

=  Malaria may occur in endemic as well as epidemic
patterns. 1 is described as endemic, when jt occurs
constantly in an area over a petiod of several successive
vears and as.epidenric, when perodic or occasional sharp
rises ocour i iy incidence,

The World Health Organization (WHO)  has
recommimded the classilication of endemicity depending
on the spleen or parasite rate in a siatistically significant
sample o the populatfons of children (2-9 vears§ and
adislts, According to this:

Hypocndemic (transmisdion (5 fow): Spleen or
parasile mbe less than 105

Mespendenile {Irmmsmibssion ix modermfe 1 Splecn or
parisie moe 11-50%

Hyperendenic {fransmission i intense but seasonal l:
Spleen or parasiie e 51-75%

Holoendemic (transmisdon of bigh intensity ) Spleen
OF prarasite rate-mone than 75%,

o In [ndin, malaria is o major public heatth threat, o India,
aboul 27% papulation lives in high transmission (=l
ease/ 1,000 population Fand about 58'% in low transmission
(0~ case )/ L000 population) srea.

¢ In spite of decline of total number of malaria cases, the
number of cases of ¥ faleiparum malarin has increased.

Vectors
Human mlaris is transmimed tw over 60 species of female

Anopheles mosguito.

= The mabe masgpuino feds exclusively on frudesand juices,
but the fernale needs ar feast two blood meals, before the
First bprch of ogps can b laid,
Out of 45 species of Aropfeles mosquito in Indis, only
few are regarded s the vectors of malaria; These are An.
culicifactes, Am fluviabitis, Aw stephensi, An, mivintus An,
phitippinesis An. subdiicus e,

Life Cycle
Maliria parasite passes its life cyele in o hosis:

1. Definitive host: Female Anopheles mosquito
2 Imtermediate fost: Man.

*  The life cycle of malarial parashte comprises of twa
spages—( 1) an asecwal phase ocourring in humans,
which act as the intermedizie host and (2) a sexual phase
occurring in mosquiio, which servis as a difinitive hoss
for the parasite (Fig. 2).

Asexual Phase -

« Inthisstage, the mataria parasiie muliplies by division
or splitting o process designated to as solilzogony (from
selrizi b splis mad gare; generaiion ),
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Fig, 3: Life cycio of thi Plasomieium wvex
Abbnevaatian: REC, md blood cell

#  Becauwss s asesoal phase ocours i man, B is also called
The eertelirabe, inirinste, or endoseronus e

# I buoeins, schibcogony ocgurs in owo bocasons—{ 1) in the
red binod cell (erythrocytic schizogomny) ond (2] in the lver
celis (evoerythrocytic schizogony or the tssiae phase),

*  Biecause schizogony in the lver is an essental step before
the parasiles can invade crythrocytes, it is called pre-
erythracylic schiizegmny.

*  The praducts af schizogony, whether ervihrocytic or
experythmeytic, ae called mergzalies | meros o parr,
sindd s adnienenl),

Sexunal Phase

*  Femule Amopirédes mosquito represents definitive hosy, in
which sexual forms takes piace, Although the sexual forms
ul the parasite (gamelocytes) originate in human RBCs,

¢ Maturation and fertilization ake place in the mosguimn,

giving fise o a lange number of sporozoltes (from sporms;

seedl). Henow, this phase of sexual multiplication is called

sprarogony. It 1s-also calbisd the inveriebrate, extrinske, or

cxoEenous phase,

Thus, there is an alternation of hosts as the asexual phise
tukes place in humans followed by sexual phase in mosguite,

Human Cycle (Schizogony)

Human infectiion comes through the bie of the infect ive

Temile Anaphieles mosgquito (Fig, 2.

*  The spororaites, which are infective forms of the parasine
are present in the sativary gland of the mosquito.

* Theyane injected intnhlood capillaries when the mosgquinn
fiseddi o Blood after piercing the skin.

*  Usually, 10-15 sporowoites ane injected ar a time, but
oceasionally, miny Bundreds may be introduced.

= T sporogaites pass bt Bloodsinsim, whene iy
are destroved by the phagocyies, but sofmue reach the Tiver
and enter the parenchymal cells {hepatocyies),




Pre-erythrocytic (tssue) stage ar exoerythrocille stiage:

Within an howr af besingg ngected inno thee bosds by ghe migsguioo,

thit sporoeoites reach the Hver and enter the hepatoeytes o

initiate the strge of pre-erythroovtic schizegony or memgony,

o The sporeeoites, which are elongoted spindie-shaped
Bewdies, b potinded inshde the liver cells

o They enlarge In size and ondergo repeated nuclear
divisdon o frorre sevend daaghws nochs) cach of which s
stirrounded ty cvingibliam,

o This stage of the panusie 5 called the presonthrocytic or
exnerythivocyiic schilzen! or peree,

o The hepatoicyte isdistended hy thi enlarging schisont and
thae liver cell nucleus bs pusiued o the periphery.

s Matore livee stage-schivonmis are sprheclcal (45-60 jm),
pridiinucleats amnd eantals 2,000-50,000 wninccleaie
nrErOoies.

¢ Unlike erythrocytic seliizogony, there s no pigment in
liver schizones, These narmally cupiure i 6215 days aod
trelease thousines of merodoites inte the blsodstrean.

s The perezoites onfect the eryplimciies e o process of
lipngineiion.

«  Prepatent period: The imerval berween the entry of the
sporozaites it the body and the firss appearance of the
prapasdtes in hiood 85 called the poopatent pereod.

& The duraticn of iie pre-erythrocytle phase e liver, the
stz of the mature schizont and the number of merozoiies
produced vary with thie species of the parasite (Tabie 2).

» Latent stage: In P pivax and £ ovale; two kinds of
sporoesites ore seen, some of which multiply instde
hepatic cells 1o form schizonts and others persist and
rernain darmant [resting phase ).

s Relapge: The cesting forms ane called hyprozailes
Uyipnes: sheep). From time to time, some are activated 1o
become schizonts and release merornites, which go on
infecting [BCs producing clinical relapse.

= Recrudescence: In P falcipariim and B omalarie, nigal
tsue phase disappears complitely, and no hyphooiies
are found, Hiwever, small numborz of erythrocyiic
pratrasities ersist in the hloodstream and by due conese of
time, they multply 1o reach significant numbens resulling
i clinbeal digease (sho=term relaps orreeridiseence].

Erythrocytie stuge: The smerisniles releasedd by pre-ervifroeyiic

schizonts inpacls e RECS _ _

o The recepror fur menssaites is ghreophoris, which s a
mugjor giycopratein on the red cells. The differences in the
ghveopihvoring of red cells of different species may account
foor the speches speciliciy of mokaris pamsiies

s Merowiliesare ponas-ghiaped Dodies, abeocr L3 in bemgih,
passessing an apical complex (rhioptery L They algach fe
the eryvihrocyvies By their apex and then the merozodtes
le within an inreerythocyie parasiiophonus vacuole
farmed by red coll membrane by i process af invagination.

s In the ervihrocyte, the merosolte loses s intemal
organclies and appears as g rounded body having:a
vacunle in the center with the cytoplasm pushed to the
periphery and the nueclews an ome pole. These young
parasites are, therefore called the Flog forms or vonng
frepliosoies.

o The paraste feeds on the hemoglobin of the erythrocyte.
It doex not metabolize hemoglobin completely and
thesifore, lepves behind a hematin-globin pigment called
thit maiarin pigment or hemozoln pigment, as wesidue
(Box 1.

«  The malaria pigment released when the parasinized
cells rupture is taken up by réticuloendothelial cells.
sSuch pigment: laden colls-in the internad organs provide
haralogicnl evidence of provious malaria infection.

o st ring form develops, it enlarges in size beooming
irregular in shape and shows amebaid moriticy. This'is
calbid the amebaid form or late trophozoite form.

«  When the ameboid form reaches a cerfain stage of
development, its nuclens starts dividing by mirosis
followed by o division of eyoplosm w become matone
schizonts or meronis.

o A matire schizont coniming 8-32 merdzoites and
hemozgin, The mature schizant bursts releasing the
merienities Lt the eircuiation.

« The merozaltes imade fresh erythrocytes within which
they go through the Same process of development. This
eyrle of erythrocytic schizogony o merogony s repeated
seqquentinlly, leadinig 1o progresslve {nerease in ithe
parasitemia, il it is arrested by the development of hiost
immune respotse.
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quantities of pymgens, This is responsible for the febrile
paroiysmes characterizing malaria.

The interval between thie entey of sporozoines o the
hast and the earliest manifestation of elinleal Mness is
the incubation period (Box 4). This is different from
prrvpsatentt period, which s the time tmken from entry of the
spomznites a the fisst appearance of malarin parmsie in
pieripheral bbood.

-

« The rupture of the mature schizont releases large = In £ falcipariom, ervthrocytie schizogony always takes

pace insjde the capillnries and vasoular beds of intenml
organs Therefore, tn P falciparim infeciions, schizonts
and meroenites are asually notseen in the peripherail
Tsbosend.

The erythrocytic stages of all the four spocics of
Plasrtatiionn are shown in Figure 3.

2 tdciparunt
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Gametogany

Alter a few ervthrocytic cyeles. some of the merogoites that

infect ABCS do not proceed 1o become’ trophazoiies or

schizonts but instead, develop into sexually differentiatid
forrtis, the gumetocytes. '

*  They grow in size tll they almest fill the RBC. but the
piicleus remikos uncvided.,

= Development of gametocyies genetally takes place within
the intermal organs and ooy e motine fomms appeir in
clroulithan,

#  Themature gameocytes are robnd inshapeseeceptin 78
Talciparuwm, in which they jire crescent-shaped.

o In all species, the female gametocyte 5 lapger
{mmwmmmhudhmrﬂuplmn staining dark bl
with 2 compact nuckrusstdning deep red, o the smalles
male gameiocyle {milcrogametacyie), 1hi I}mpld-km
slaink palie blie or pik and the nucleis is leger pale
stultied and diffuse, Plgment granalbes are prominiat.

o Femali gametooytes and generally more numerms than
thee maale.

o Cmeincyte appears in circutation 4-5 days after the firss
appeamnce of asesual fomm in case of £ pieay and H-12
dbmys in 1 fadciparue.

#  Aperson with gametocyvies in Blood is o carrler o
TeEeErvnin,

o The gametocytes o not cause any clinieal illnes< in the
Hiost, B ane essendind for prsmissfon of te infection,

= A gametneyte cancentiation of 12 ar more per mm' of
blood in the hupmsan host is necessary for mosquitoes o
hiecome infecied,

The Masquito Cycle (Sporogorny)

When a female Agephelos modquite ingests parasioleed

erviliroeyvies along with' i blood meal, the asexal fnrms of

mutlzirio parisite ane digestod, bur the gametocyesan set free
in the midgut {stomach ) of mosquim and andergs further
developrmieni.

* The nuclear material and cytoplasm of the male
gametocyies divides to produce eight microgametes with
long, actively motile, whip-like flaments {exflagellating
murle gametocytes) (Fig. 4). '

s A 250, the exflagedlation is complete in 15 minutes for
P v anvd B oapieleand 1500 mibmobes for P falviparion,

e The female gametocyte does tol divide but undergoes a
process of maturation o become the female gemete or
macrogamete. it ls ferillzed by one of the aiemgametss
to prroduce the zygoté (Fig. 4)

#  Ferilizotion oocurd in 0.5-2 liours after thie blood mieal
The zygote, which is inimially a mationless round body,
gradually elongaties and within 18-24 hours, becomes i
vermpicilar medite form widvan apical complex aoreriorly.
ihiks s ealled the ookimete {raeelling vermicile).

e
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o It penerrates the epithelial lining of the mosquito
stomsch wall and comes to lie just beneath the basement
membrane.

o Iy hecomes rounded into 4 sphere with an clastic
metnbrane. This stage is called the oocyst, which ks yet
priether multiplicatory phase, within which numerous
sparozoiies are fonmed.

o The mamre socyst, which may be about 500 pm insize
bulges into body covity of masguito and when it mptures,
the-sparoroites enter into the hemocede or body cavity.
from wheee same sporosoites move to the saliviery glands.

¢ The mosguito is now (nfective and when [t feeds on
humans, the sporogoiies ane infected nto skin cupillaries
por krvigiate b infection. '

»  Extripsle Imcubation period: The time taken for
completion of sporogony in the mosquito is about 1-4
weeks (extrinsic incubation perlad). depending on the
envirormental lemperatiane and the species:

Types of Malarial Parasites

Plasmodium Vivax

P i has the widest geographical distribution, estending

through the woples. subtiopics and temperaie regions, It

i believed to accotri for B0% of all malaria infections. It s

ihe most common species of milaria parasite in Asia and

America, bt s much less common b Alrica, [ causes henign

rerdih niveilarin wAth Pregiient relapses; ' '

o The sporozoltes of £ plvee are narrow and slightly curved,
Oy eiering i eroelks the spomspites initlate Iwoiypes
of Infectinn. Somis develop prompaly into evoerythrocvie
sptiizonidy, 